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Abstract 

This research was undertaken to study the impact of single and multicomponent knowledge 

translation interventions (KTIs) on barriers to the integration of Clinical Practice Guidelines (CPG) 

into Clinical Decision Making (CDM) in the context of physical therapists (PTs) and find out which 

of the two KTIs was more effective. A literature review showed that research knowledge (e.g. CPG) 

in the field of PT (Physical Therapy) is not being integrated in to clinical practice (e.g. CDM), thus 

leading to a research-practice (R-P) gap in other words CPG-CDM gap. It is suggested in the literature 

that the management and behavioural aspects of PTs might be acting as barriers hindering the 

integration of the research knowledge into clinical practice consequently affecting the delivery of 

optimum patientcare. Remedial measures, namely KTIs, are suggested to address those barriers and to 

bridge the R-P gap. However, the phenomenon of the R-P gap, the causes of it and the possible 

interventions are not well understood concepts in the literature, particularly in the context of PTs. 

 

CPG for Venous Thromboembolism (VTE) in PT was chosen as the example of research knowledge.  

It was argued that barriers have the potential to affect CDM which in turn can affect the CPG-CDM 

gap. Lack of knowledge about CPG-CDM gap is a major limitation in the literature that is affecting 

the integration of CPG into CDM. Other gaps found in the literature that have the potential to affect 

CPG-CDM gap include management and behavioural variables as probable causes of CPG-CDM gap 

(or barriers), use of KTIs to bridge the CPG-CDM gap and, KTIs. Furthermore, lack of knowledge 

about relationship between barriers and CPG-CDM gap, KTIs and barriers, KTIs and CPG-CDM gap 

and the impact of KTIs (effectiveness) in bridging CPG-CDM gap were the other gaps found in the 

literature that had potential implications to CPG-CDM gap. These gaps were addressed in this 

research to some extent. 

 

Relationships between the independent variables (lack of knowledge of PTs in CPG, lack of 

favourable attitude of PTs towards CPG and lack of self-efficacy and motivation of PTs to integrate 

CPG into CDM) and the dependent variables (CDM and CPG-CDM gap) were defined and models 

were proposed. Further, it was posited that KTIs could impact barriers based on theories and models 

found in the literature that provided some basis to create the linkage between KTIs and management 

and behavioural barriers. Education material (EM) and virtual communities of practice (VCoP) were 

chosen as of the KTIs in this study.  The models of Cabana et al. (1999) and Fischer et al. (2016), 

primarily, were used to ground the conceptual models represented by figures and equations. 

Methodologically, a positivist approach with an objective ontological stance was employed and a 

deductive approach and quantitative research method were used to address the research gaps. The 

research design included a longitudinal element and survey questionnaire. The target population was 

licensed PTs in the USA. Random sampling was used. Two groups of PTs were identified namely 
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EM-group and VCoP group. Data was collected from the groups before and after administering the 

KTIs. The results showed that single and multicomponent KTIs impacted barriers in different ways. 

EM impacted lack of favourable attitude of PTs towards CPG, and lack of self-efficacy and 

motivation of PTs to integrate CPG into CDM as barriers and narrow the CPG-CDM gap. VCoP was 

found to impact the combination of four barriers and narrow CPG-CDM gap. In addition, barriers in 

groups of two were also impacted by VCoP and narrowed the CPG-CDM gap. Furthermore, a CPG 

knowledge score card and a corresponding CDM score card developed by the researcher were used to 

test the change behaviour of PTs in integrating CPG into CDM. This experiment showed that barriers 

existed and caused CPG-CDM gap and KTIs could narrow the CPG-CDM gap.  

 

The findings indicate that this research has contributed to knowledge in many ways, including 

unearthing the relationship between CPG-CDM gap and barriers, better understanding of KTIs, their 

relationship with CPG-CDM gap and barriers, gaining knowledge about the impact of single and 

multicomponent KTIs on single and multiple barriers and identification of methods to bridge the 

CPG-CDM gap.  
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patientcare when integrated into clinical decision making” (Author, 2018). 

 

Clinical Decision Making (CDM)- CDM is defined as “a process of decision making by which 

healthcare practitioners plan, direct, perform and reflect on aspects related to patientcare by 

integrating the latest research knowledge” (Author, 2018). 

 

Barrier – A barrier is regarded as an obstacle that hinders the integration of research knowledge into 

clinical practice (Author, 2018). 
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Knowledge Translation interventions (KTIs) - KTIs are intended to facilitate the use of research 
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component KTIs can address only one of the many barriers to KT and help to overcome that specific 

barrier (Squires et al. 2014) 

Multicomponent Knowledge Translation interventions (Multicomponent KTIs)- Multicomponent 
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Chapter 1 

Introduction 

1.1 Introduction  

Research knowledge produced in every field is important to both practitioners and researchers. There 

is widespread recognition amongst researchers about the need to integrate the latest research 

knowledge into clinical practice to enhance patient care. Physical therapy (PT) is no exception. 

Ironically, the literature shows that research knowledge produced in the field of PT is not extensively 

being integrated into clinical practice (Stander et al. 2018; Graham et al. 2018; Fristedt et al. 2016; 

Scott et al. 2012).  Many have highlighted that integration of research knowledge in to clinical 

practice is a challenge. Although inconclusive, available research outcomes indicate that clinical 

practice behaviour and barriers to change in the practice behaviour of the practitioners are two main 

causes that is affecting the integration of research knowledge into clinical practice (Bérubé et al. 2018; 

Stander et al. 2018; Curtis et al. 2017; Sheringham et al. 2017; Nilsen. 2015; Bernhardsson et al. 

2014; Campbell et al. 2013; Rice et al. 2012; Scott et al. 2012; Gagliardi, 2012). Many have argued 

that changing the clinical practice behaviour of the practitioner is a topic frequently referred to 

anecdotally, but research outcomes are inconclusive, not generalizable and have serious limitations 

(e.g. Curtis et al. 2017; Suman et al. 2015; Baker et al. 2015; Fischer et al. 2016; Cooper et al. 2015). 

In this context, clinical practice behaviour of the practitioner assumes significance, especially in the 

field of PT, where integration of research knowledge in practice is of paramount importance.  

Accordingly, further research is imperative. Lack of integration of research knowledge into clinical 

practice has led to the emergence of a research knowledge-clinical practice (R-P) gap which is 

affecting the PTs and in turn affecting patient care. Research efforts that have addressed the R-P gap 

are far and few, making the current level of knowledge about the R-P gap inadequate, inconclusive 

and lacking depth (e.g. Stander et al. 2018; Nilsen. 2015; Bernhardsson et al. 2014; Campbell et al. 

2013). This research addresses these two issues; namely the challenges involved in changing the 

behaviour of physical therapists (PTs) and addressing the R-P gap. 

   

In addition to the two issues mentioned above, literature shows that some management and 

behavioural attributes or aspects are argued to be the cause of the R-P gap, that is to say, barriers 

hindering the integration of research knowledge into clinical practice. Further, current knowledge 

about those management and behavioural barriers is not conclusive and lacks clarity (Bérubé et al. 

2018; Stander et al. 2018; Ladeira et al. 2017; De Souza et al. 2017; Sibley & Salbach, 2015; 

Bernhardsson et al. 2014; Campbell et al. 2013; Scott et al. 2012; Schreiber et al. 2009; Salbach et al. 

2007; Jette et al. 2003). Again, it has been argued in the literature that if the R-P gap is caused by 

management and behavioural barriers, then it is possible to use interventions to address those barriers, 

either to narrow or to eliminate the R-P gap (Fischer et al. 2016; Sibley & Salbach, 2015; 
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Bernhardsson et al. 2014; Squires et al. 2014; Campbell et al. 2013; Nilsen & Bernhardsson, 2013; 

Scott et al. 2012; Bhattacharyya, 2009). Research on interventions to address those management and 

behavioural barriers in the context of PTs is not well established and available research outcomes do 

not adequately explain the barrier phenomenon (Stander et al. 2018; Ladeira et al. 2017; De Souza et 

al. 2017; Sibley & Salbach, 2015; Bernhardsson et al. 2014; Squires et al. 2014; Campbell et al. 2013; 

Nilsen & Bernhardsson, 2013). Lack of in-depth knowledge about management and behavioural 

barriers and the role of possible interventions to address the barriers, has resulted in the continued 

presence of barriers. Further, lack of knowledge on the linkage between the barriers to the integration 

of research knowledge into clinical practice and R-P gap is preventing the reduction or elimination of 

the R-P gap. Four aspects emerged from this scenario that requires investigation: 

 

1. the R-P gap; 

2. management and behavioural challenges creating R-P gap; 

3. concept of management and behavioural barriers causing R-P gap; and 

4. use of interventions to narrow R-P gap by impacting the barriers causing the gap. 

This study investigates these four aspects.  It has developed models using theory and relevant 

literature, tested them empirically and explained how these aspects could be addressed by taking 

specific examples of research knowledge, clinical practice, barriers to integration of research 

knowledge into clinical practice, KTIs and R-P gap. To begin with, it was necessary to gain 

knowledge on the background of the research. 

 

1.2 Background 

Physical therapy or physiotherapy is an allied healthcare discipline which plays a vital role in 

multidisciplinary healthcare services delivered to clients or patients. The World Confederation for 

Physical Therapy (WCPT, 2017) defines physical therapy as “services provided by physical therapists 

to individuals and populations to develop, maintain and restore maximum movement and functional 

ability throughout the lifespan. The service is provided in circumstances where movement and 

function are threatened by ageing, injury, pain, diseases, disorders, conditions or environmental 

factors and with the understanding that functional movement is central to what it means to be 

healthy”.  The Chartered Society of Physiotherapy in the UK (CSP, 2018) states that PTs assume the 

roles of clinical leaders and multi-professional team members in the field of healthcare, thereby 

supporting the patients at home, work, hospital, community and leisure environments. Similarly, the 

WCPT (2017) posits that PTs are concerned with “identifying and maximizing the quality of life and 

movement potential within the spheres of promotion, prevention, treatment/intervention, habilitation 

and rehabilitation. These spheres encompass physical, psychological, emotional, and social 

wellbeing” According to the American Physical Therapy Association (APTA, 2011) PTs are involved 
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with maintenance, restoration and improvement of movement, activity and health in order to achieve 

the optimal functioning, well-being and quality of life of people of all age groups. PTs identify risk 

factors that could affect the people’s health and implement services to mitigate risk and contain the 

progression of or prevent functional decline and disability resulting in enhancement of participation in 

different chosen life situations. Further, PTs deliver services that include; examination, evaluation, 

diagnosis, prognosis, intervention, and outcome assessment of specific conditions within the scope of 

their practice; and device clear treatment and follow up plans that are appropriate for specific clients 

in collaboration with the patient or client or caregiver. PT is an autonomous profession already in the 

UK wherein the physiotherapists can independently assess, diagnose and even prescribe medicines 

(CSP, 2018). Similarly, APTA (2018a) envisages PT to be an autonomous profession by 2020 in the 

USA; with clients having direct access to PT services. These three prominent organisations have 

outlined the importance of PTs to the modern-day living including the areas of health promotion, 

wellness and fitness of people. In addition, all the three organisations reiterate the need for PTs to 

employ Evidence based practice (EBP) to ensure efficient and effective patient care with adequate 

emphasis to safety. EBP is being acknowledged and promoted by even governments globally to 

narrow the gap between research and clinical practice (McEvoy et al. 2010b). 

 

PT as a profession is well established and the importance of EBP is paramount in the PT profession. 

However, studies reveal that integration of evidence into clinical practice of PTs is not happening 

readily (Stander et al. 2018; Graham et al. 2018; Bérubé et al. 2018; Fristedt et al. 2016; Scott et al. 

2012; Nilsen. 2015; Bernhardsson et al. 2014; Campbell et al. 2013; Rice et al.2012; Scott et al. 2012; 

Gagliardi, 2012). There are growing concerns among experts and prominent PT organisations who 

have highlighted the problem of lack of integration of the latest research knowledge into clinical 

practice. For instance, Scurlock-Evans et al. (2014) argue that there is a gap between what is done and 

what should be done with regard to applying and use of EBP by PTs. Citing different studies, Bostrom 

et al. (2018) argue that knowledge, attitudes and skills to apply EBP and the use of evidence in 

practice in the field of PT is not routine. While there appears to be no survey or data regarding the use 

of or non-use of EBP by PTs (Cantero-Téllez et al. 2018) one of the studies commonly cited by 

researchers regarding statistics related to use of EBP in healthcare professionals including PTs is that 

of Grol and Grimshaw (2003) which showed that 30 to 40% of patients do not receive EB treatments, 

and that 20 to 25% receive treatments that may be unnecessary or even harmful. A more recent study 

by Cantero-Téllez et al. (2018) showed that still a significant gap exists in the use of EBP by PTs. 

Taking the example of clinical practice guideline (CPG) implementation with regard to carpal tunnel 

release (CTR) which is a medical condition affecting the wrist, Cantero-Téllez et al (2018) reported 

that among the PTs, use of guidelines to treat CTR is low; reasons for which is the lack of consensus 

regarding the techniques and interventions used by PTs and occupational therapists worldwide after 
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CTR. This example shows that there is a lack of clarity on the results of implementing the research 

knowledge itself and the outcomes of using the research knowledge. 

 

Thus, use of EBP by PTs in clinical practice is not common and problems exist. The result of not 

using research knowledge in clinical practice is argued to be affecting the delivery of optimum patient 

care (Traeger et al. 2017; Ladeira et al. 2017; De Souza et al. 2017; Sibley & Salbach, 2015; 

Bernhardsson et al. 2014; Campbell et al. 2013; Scott et al. 2012; Rice et al. 2012; Van Tassel, 2012; 

Schreiber et al. 2009; Salbach et al. 2007; Jette et al. 2003;). Another result is the direct contradiction 

of the recommendation by prominent organisations like WCPT, CSP and APTA which advocate the 

use of EBP. While some studies have been conducted by researchers (e.g. Bernhardsson et al. 2014; 

Campbell et al. 2013) to understand what contributes to the lack of use of research knowledge in 

clinical practice, some consensus was seen to have evolved in the literature which showed that 

barriers to managing patientcare and behavioural aspects could be the reasons why PTs are not 

embedding research knowledge into clinical practice (Stander et al. 2018; Curtis et al.2017; Fischer et 

al. 2016; Argyriou et al. 2015; Silva et al. 2015; Sibley & Salbach, 2015; Campbell, 2013; Rainbard et 

al. 2006; Grol & Grimshaw, 2003; Jette et al. 2003). This research investigated the management and 

behavioural barriers affecting the integration of research knowledge into clinical practice in order to 

find out; to what extent those barriers affected the integration of research knowledge into clinical 

practice, how the R-P gap was created and how to bridge the R-P gap. In investigating this problem 

this research identified the gaps in the current knowledge in the context of PT, which included the 

following: 

 

1. Lack of conclusive studies on management and behavioural barriers to integrating research 

knowledge into clinical practice. 

2. Lack of appropriate knowledge on defining and addressing barriers to integration of research 

knowledge into clinical practice. 

3. Lack of conclusive knowledge on defining and explaining the use of mechanisms to address 

the barriers including interventions and types of interventions. 

4. Lack of clear knowledge on how barriers create R-P gap and to what extent those barriers 

affect R-P gap. 

5. Lack of knowledge on how and to what extent one particular type of interventions namely 

knowledge translation interventions (KTIs) impact barriers to integration of research 

knowledge into clinical practice. 

6. Lack of clear explanation of how to apply existing theories, concepts and models in 

addressing the issues of barriers to integration of research knowledge in clinical practice, 

relationship between barrier to integration of research knowledge into clinical practice and R-

P gap, impact of interventions on barriers causing R-P gap, use of KTIs to bridge the R-P gap. 
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In this context it was argued that attitude and behavioural aspects of health professionals need to be 

evaluated (e.g. Stander et al. 2018; Grol et al. 2013). Hence, it is clear that management and 

behavioural aspects of health professionals, for instance PTs who are the focus of this research, need 

to be understood and evaluated as barriers to integration of research knowledge into clinical practice. 

While there are many aspects of management and behaviour of PTs (e.g. adherence/ behaviour, 

knowledge, skills, attitudes and beliefs, awareness, attainment of goals and reflective practice 

(Stander et al. 2018) this research examined the aspects identified by Fisher et al. (2016) and Cabana 

et al. (1999) which included knowledge, attitude, self-efficacy and motivation. Limiting the focus 

only to four of those aspects brought more clarity into the investigation, reduced complexity and made 

the research parsimonious. These four aspects were investigated separately as well as in combination 

of groups in this research. How barriers work independently and in groups with regard to R-P gap is 

an area, not addressed and compared in one single research studies, although examples of single and 

multiple barriers research conducted separately are found in the literature (e.g. Russell et al. 2010 (on 

single barrier) and Bernhardsson et al. 2014; Campbell et al. 2013 (on multiple barriers)).   

 

However, there was a dilemma on which aspect of research knowledge and clinical practice should be 

chosen as examples for the research. Literature showed that research knowledge is generally 

considered as comprehensive CPGs (Curtis et al. 2017; Keiffer, 2015; Van Dulmen et al. 2014; Nilsen 

& Bernhardsson, 2013; Treweek et al. 2013; Graham et al. 2011; Bridges et al. 2007). Thus, CPGs 

were chosen for examination in this research. Hardly any study has been conducted to show how 

knowledge about CPGs is translated into EBP, particularly in the field of PT and prior researchers 

have pointed out that knowledge translation of CPGs into EBP does not happen in reality (Stander et 

al. 2018; De Souza et al. 2017). This was a major gap in the literature and lack of knowledge on why 

CPGs are not translated into EBP has clearly led to a situation that PTs, like many other health care 

professionals, are not able to provide the best patient care based on latest research knowledge.  

 

In addition, while linking CPG to EBP, it was necessary to identify a particular example of EBP in the 

context of PTs. Clinical decision making (CDM) was chosen as the representation of EBP because 

CDM is argued to be an important aspect of clinical practice (Jewell et al. 2018; APTA, 2018d; 

Rousseau and Gunia, 2015; Thompson et al. 2013; Straub-Morarend et al. 2011; Roshanov et al. 

2011). CDM is simple in cases of decisions taken by PTs that are routine and frequent, but becomes 

complex in cases where decision making is uncertain and complex and, in such situations, CPG is 

expected to aid the CDM process of the practitioner (Fischer et al. 2016). Integration of CPG into 

CDM in the field of PT is not taking place readily (Bérubé et al. 2018; Stander et al. 2018; Ladeira et 

al. 2017; De Souza et al. 2017; Sibley & Salbach, 2015; Bernhardsson et al. 2014; Campbell et al. 

2013; Scott et al. 2012; Schreiber et al. 2009; Salbach et al. 2007; Jette et al. 2003). Other than the 
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general reference to indicate lack of integration of research knowledge into clinical practice, 

conceptualization of R-P gap is not available in the extant literature. The literature review showed that 

there was no specific research available that conceptualized CPG as research knowledge and CDM as 

a clinical practice aspect, and thus CPG-CDM gap is not well addressed in the literature especially in 

the context of PTs. If, in-depth knowledge about CPG, CDM and the CPG-CDM linkage can be 

gained, then it is possible to address the concerns expressed above.  

 

As far as knowledge transfer interventions (KTIs) are concerned, recently researchers have started to 

pay greater attention to their utility in addressing behavioural and management attributes as barriers 

(e.g. Stander et al. 2018; Fischer et al. 2016; Grimshaw et al. 2012). This research relied upon the 

framework of Fischer et al. (2016) which is built on the original model by Cabana et al. (1999) to 

address the concepts of KTIs, barriers affecting knowledge translation into clinical practice and 

clinical practice. While the model developed by Fischer et al. (2016) supported this investigation, it 

did not specify any particular type of KTI that could be used to remove barriers. In addition, the 

framework of Fischer et al. (2016) does not comprehensively address the important concept of R-P 

gap or CPG-CDM gap. Furthermore, the model is not validated by empirical investigation. 

Particularly in the context of PTs, this limitation is obvious as the model could not be applied without 

modification. As far as the examples of KTIs were concerned, this research relied upon the EPOC 

classification of KTIs (EPOC, 2015) and used single and multicomponent KTIs. While classification 

and examples of KTIs to remove the barriers causing CPG-CDM gap is not well researched, this 

research aimed to use both the types of KTIs to understand how barriers causing the CPG-CDM gap 

could be addressed, which is new knowledge. Education material (EM) was chosen as the single 

component KTI to address individual management and behavioural barriers affecting PTs whereas 

Virtual communities of practice (VCoP) in combination with educational material (EM) and 

knowledge broker (KB) was chosen as the multicomponent KTI to address the same barriers but in 

groups. However, only VCoP as a term is used throughout this thesis to represent multicomponent 

KTIs for ease of understanding.  EM and VCoP were chosen based on the recommendation of other 

researchers (e.g. Russell et al. 2010 (KB); Giguere et al. 2012 (EM); McLoughlin et al. 2018 (VCoP)). 

  

1.3 Research problem  

From the discussions set out above, it is possible to identify the main research problem. The problem 

is research knowledge (either produced as new or updated) in the field of PT is not being integrated in 

the clinical practice, more specifically; CPGs are not being integrated into CDM leading to a CPG-

CDM gap. Why many PTs do not integrate CPG into CDM is not well understood although, some 

researchers point out that this could happen due to management and behavioural barriers (knowledge 

of PTs in CPG, attitude of PTs towards CPG, and self-efficacy and motivation of PTs to integrate 

CPG into CDM). Research on management and behavioural barriers that hinder PTs from integrating 
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latest research knowledge is in the early stages of development and no conclusive evidence is 

available to prove that those barriers are the cause for the non-integration of research knowledge into 

clinical practice and hence the R-P gap (CPG-CDM gap). This requires investigation. Further, if 

barriers were the reasons for CPG-CDM gap, then how to reduce or eliminate those barriers to benefit 

patients was another issue not addressed well in the literature. Here again, some guidance was 

available in the literature which indicated that KTIs could be useful in addressing the barriers but 

KTIs and their impact on barriers was an under investigated area. Lack of knowledge about CPG-

CDM gap, barriers causing CPG-CDM gap, impact of KTIs on barriers causing CPG-CDM gap and 

bridging CPG-CDM gap is eventually affecting the quality of patientcare. How to address these issues 

was the main problem. Prior to defining the consequent research questions, it was necessary to bring 

in some examples of research knowledge that could be part of CPG-CDM, clinical practice that could 

be part of CPG-CDM linkage, barriers that could cause CPG-CDM gap and KTIs that could impact 

the barriers causing CPG-CDM gap. This enabled the researcher to define the research questions 

succinctly and clearly.  

 

1.4 Research questions 

The stated research problem translates into the following research questions: 

 

RQ1: To what extent do the identified barriers lack of knowledge, attitude, self-efficacy and 

motivation affect the behaviour of PTs in integrating CPG to CDM? 

RQ2: In order to address the identified barriers, can single and multicomponent KTIs be used to 

change the practice behaviour of PTs in integrating CPG to CDM? 

RQ3 If single and multicomponent KTIs be used to change the practice behaviour of PTs in 

integrating CPG to CDM, which one of the two KTIs is more effective? 

 

1.5 Aim   

The research aims to conduct a comparative study of the effectiveness of single and multi-component 

knowledge translation interventions (KTIs) in bridging the research-practice gap (CPG-CDM gap) 

that affects Physical Therapists (PTs) by addressing barriers to change their practice behaviour. 

 

1.5.1 Objectives 

The following objectives supported the achievement of the aim of the research: 

 

 Objective 1:  To gain knowledge about barriers causing R-P gap and interventions that reduce the 

impact of barriers through literature review. 
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 Objective 2. To identify specific research knowledge, clinical practice, R-P gap, barriers and 

interventions through a study of relevant literature to develop a basis to address the identified 

gaps in the literature.  

 Objective 3. To study models, framework and theories and establish the relationships between 

research knowledge, clinical practice, barriers to integration of research knowledge into clinical 

practice, R-P gap and interventions in addressing the R-P gap. 

 Objective 4: To develop a theoretical framework, conceptualize the relationships mentioned 

above and test the hypothesised relationships. 

 Objective 5. To develop a suitable research methodology to test the relationships empirically 

 Objective 6. To verify the hypotheses using the outcomes of the empirical study. 

 

1.6 Brief summary of the context and methodology of study 

The research was conducted to understand the barriers causing CPG-CDM gap amongst the PTs. The 

target population was practicing PTs in the United States of America (USA). PT as a profession is 

well advanced and organised in the USA. Licensed PTs with a wide-ranging experience, qualification, 

age and knowledge are available for conducting the research. Such PTs are also members of 

prominent organisations involved in PT (e.g. APTA). Some of the licensed PTs were non-practicing 

members of prominent organisations and only practicing PTs were targeted. It was possible to target 

PTs with multiple specialisations. In addition, the population of PTs was large and sampling process 

could be implemented.  That means any PT could be randomly selected to be part of the research. It 

must be noted here that organisations like APTA have developed CPGs in the field of PT and PTs 

who are members of APTA have in theory an opportunity to integrate CPG into CDM. Access to PTs 

in USA was possible through technological tools that promised to enhance the quality of data 

collection and collected data. Use of online tools improved the probability of conducting an accurate 

and credible online survey and online forum was comparatively high. In addition, voluntary support 

from some APTA members was available which was ideal for conducting the research. Another 

important point was that it was the change in behaviour of PTs that was studied as a barrier causing 

the CPG-CDM gap. Initial discussions with some of the PTs and a preliminary study of current status 

of CPG adherence in the USA showed that PTs encountered barrier and hardly any study had been 

conducted to understand how those barriers cause CPG-CDM gap. Furthermore, KTI studies 

conducted were limited in the USA. Any research conducted in the USA promised to produce reliable 

and valid results. Thus, the stage was set to conduct the research the results of which provided the 

basis to determine the significance of this study. The detailed of the study conducted for this research 

is provided under Chapter 4. 
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The data collection approach involved collection of objective data from a sample of the PTs chosen 

using random sampling method. Two groups of PTs were identified. One group was assigned to be 

administered a single component KTI (e.g. EM) and another group was assigned to be administered 

the multicomponent KTI (e.g. VCoP). The two groups were provided with a survey questionnaire 

before and after the administration of the KTIs. Data was collected using a Likert scale questionnaire 

and a knowledge and CDM scorecard. Details of the data collection instruments are provided in 

sections 4.9 to 4.11. The collected data was analysed using statistical techniques described in Chapters 

4 and 5. 

 

1.7 Significance and contributions of the study 

This study primarily contributed to the growing body of knowledge in the field of PT related to 

barriers causing CPG-CDM gap (R-P) gap. The research examined CPG for VTE in PT and its 

relationship with CDM (clinical practice) and found that CPG-CDM gap exists and was caused by 

management and behavioural barriers, namely knowledge, attitude, and self-efficacy and motivation 

of PTs. Changing the behaviour of PTs was found to be a major challenge. In addition, the definition 

and identification of barriers causing CPG-CDM gap was difficult and had to be measured in different 

ways. Behavioural barriers coexisted and isolating and measuring single and groups of barriers was a 

challenge. Single barriers could be seen to manifest as dominant behavioural variables that could be 

statistically measured. Multiple barriers were seen to exist in combination of four and two and results 

showed that some barriers in the combinations were more dominant than others. Knowledge turned to 

be the most significant barrier in investigations related to the groups, which indicated that regardless 

of the combination or clustering of behavioural barriers, if knowledge is low, then CPG-CDM gap 

could be high. Self-efficacy turned out to be more dominant in the single barrier investigation 

meaning if it is low then CPG-CDM gap could be high. The results showed that if specific barrier or 

group of barriers were targeted then motivation as a barrier showed a negative trend. This implied that 

motivation could be a major barrier that could challenge in changing the behaviour of PTs. KTIs were 

found to be useful in reducing CPG-CDM gap. Both single and multiple component interventions 

were found to be useful for specific situations. The effectiveness of the two interventions were 

compared. These findings related to CPG-CDM gap appear to be first of their kind in the context of 

PTs not investigated so far. 

 

As far as the theoretical contribution was concerned, the identified relationships showed how existing 

theories, models and concepts could be extended to the identification of the relationship between 

barriers causing CPG-CDM gap, KTIs, CDM and CPG-CDM gap. This is a major contribution to 

theory as these models could be used to study PTs and their change behaviour in other contexts. No 

similar study has established in such detail the relationships identified and established as the ones 

discovered in this research. In fact, it is shown in the literature that seldom theory has been used by 
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researchers to establish concepts in CPG or barrier studies. To that extent this study is significant that 

it has used a variety of theories, models and concepts to establish the results. 

 

As far as methodological contribution was concerned this study is significant in many ways. Use of 

multiple strategies helped in making the research less complicated, parsimonious and easy to repeat. 

Statistically significant models were established that were reliable and valid, thereby making the 

probability of generalising the outcomes of this research high. Two independent samples were used in 

pre and post intervention stages. This enabled the researcher to validate the use of random sampling in 

the research. Variance and covariance methods provided knowledge on how to group different 

barriers and identify their direct and indirect relationship to CDM and CPG-CDM gap. Correlation 

and regression methods enabled the researcher to find statistically significant relationship between the 

barriers causing CPG-CDM gap, KTIs, CDM and CPG-CDM gap. Establishment of such 

relationships enabled the researcher to adopt Structural Equation Modelling (SEM) leading to 

establishment of the extent to which barriers could affect CDM and CPG-CDM gap, KTIs could 

affect the barriers and the extent to which CPG-CDM gap could be narrowed. Two different methods 

were used to assess the impact of KTIs and the two outcomes were compared to find out which one of 

the two KTIs namely single and multi-component KTIs was more effective. Two different samples 

from the same population were tested which enabled the researcher to conclude that the results could 

be applied to the wider population of PTs. Similar research conducted on PTs with such rigour is hard 

to come by in the literature. It is possible to predict the operation of barriers causing CPG-CDM gap 

using the method established in this research and manipulate the behaviour and management variables 

of PTs by applying appropriate KTIs and bridge the CPG-CDM gap. This is a significant contribution 

of this research to methodology. 

 

In the practical side the contribution of this research is significant. It is now possible for PTs to 

identify barriers causing the CPG-CDM gap and use appropriate KTIs to address knowledge and 

behaviour barriers. This knowledge in turn promises to enhance patientcare and provide optimum 

patientcare benefiting the patients. Organisations involved in PT could be benefitted by improving the 

competence and performance of the PTs who are challenged by barriers to the integration of CPG into 

CDM. Policy makers could insist on the integration CPG into CDM by using the outcomes of this 

research. 

 

1.8 Thesis structure 

The remainder of this thesis is laid out as follows. 

 Chapter 2 reviews the relevant literature and identifies significant gaps in the literature and 

how those gaps could be addressed. 
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 Chapter 3 details the theoretical framework developed for this research.  

 Chapter 4 describes the methodology adopted in this research.  

 Chapter 5 provides the analysis of the data collected using the methodology described in 

Chapter 4.  Chapter 6 discusses the findings of the data analysis provided in Chapter 5.  

 Chapter 7 concludes the research by highlighting the contributions of this research. 

 

1.9 Summary  

This chapter has provided an overview of the research with key concepts presented with the rationale 

for those concepts being selected for investigation. A summary of the extant knowledge available is 

presented, highlighting the key areas that require further investigation. The research questions, aim 

and objectives of this research have been defined, and the context of the study. This research 

addresses an important knowledge gap in the literature and thereby adds to the growing body of KT 

literature as well as PT literature by the unique contributions highlighted in the forthcoming chapters.  
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Chapter 2 

Literature Review 

2.1 Introduction 

In the field of healthcare including Physical therapy (PT) there is an essential requirement for 

practitioners or clinicians to integrate research knowledge into clinical practice as it is expected to 

enhance patient care. Although not a new idea, there is ongoing attempts to integrate research 

knowledge into clinical practice that is generally referred as Evidence based practice or EBP (Sackett 

D. 1996) and is gaining momentum in the field of PT (APTA, 2018d; Sibley & Salbach, 2015; 

Bernhardsson et al. 2014; Jones et al. 2014; Nilsen & Bernhardsson, 2013; Campbell et al. 2013; Scott 

et al. 2012; Sangosen et al. 2013). At the   conceptual level, EBP is an endeavour to integrate research 

knowledge into clinical practice (Sackett D. 1996). However, it is widely recognized that embedding 

research knowledge in clinical practice does not happen extensively due to barriers that hinder the 

change in practitioner’s clinical practice behaviour resulting in a research-practice gap or R-P gap 

(Stander et al. 2018; Graham et al. 2018; Bérubé et al. 2018; Curtis et al. 2017; Sheringham et al. 

2017; Nilsen. 2015; Bernhardsson et al. 2014; Campbell et al. 2013; Rice et al. 2012; Gagliardi, 2012; 

Scott et al. 2012). A type of research knowledge could be Clinical Practice Guideline (CPG) and that 

of clinical practice could be Clinical Decision Making (CDM). An example of change in practice 

behaviour could be the integration of CPG in CDM of the PTs and this research addresses the specific 

research practice gap termed as CPG-CDM gap and the behaviour change of PTs in regard to this. It 

must be noted here that when research knowledge integrated into CDM, it could be termed as 

evidence based clinical decision making (EBCDM). While on the surface it may appear that the lack 

of integration of research knowledge into CDM is due to straightforward reasons, an in-depth review 

of the literature shows that there are significant barriers to such integration and lack of knowledge 

about those barriers has led only to perpetuating the problem of CPG-CDM gap and not bridging the 

gap. In addition, it must be recognized that the CPG-CDM gap could also be created due to other 

reasons, for instance, perceived barriers which in reality may not be barriers, a review about which 

has been provided in the sections that follow.  Thus, the focus of this review is concerned with clinical 

practice behaviour of PTs related to CPG, CDM, CPG-CDM gap, integration of CPG into CDM, 

barriers to the integration of CPG into CDM and interventions that impact the barriers and reduce the 

effect of barriers on the integration of CPG into CDM. 

 

In light of the discussions above, this review focuses on four barriers that have been argued to 

obstruct the integration of research knowledge into CDM, although such a claim has not been 

empirically tested completely (Nilsen, 2015). The four barriers chosen for investigation and review 

are knowledge barrier, attitude barrier, self-efficacy barrier and motivation barrier. Further, It is 

generally recommended to use some strategies to bridge the CPG-CDM gap, and the current literature 
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encourages the use of knowledge translation (KT) to bridge the research-practice gap (Graham et al. 

2018; Stander et al. 2018; APTA, 2018d; Bérubé et al. 2018; Bernhardsson et al. 2014; Jones et al. 

2014; Campbell et al. 2013) and KT is expected to aid healthcare professionals in their quest to enrich 

their clinical practice and thereby enhancing the patientcare (Hudon et al. 2015; Jones  et al. 2014; 

Bernhardsson et al. 2014; Campbell et al. 2013; Nilsen & Bernhardsson, 2013), but such a claim 

seems to anecdotal with some arguing it does not happen readily and calling for further studies to be 

conducted to validate the claim (Vander Schaaf et al. 2015; Scott et al. 2012).  In addition to that KT 

as a concept is regarded as complex and less understood and this could be due to dearth of research in 

this area particularly in the field of PT (Stander et al. 2018; Nilsen, 2015). 

 

Despite these arguments, the available evidence provides some basis to explain the KT process of 

CPG and its integration to CDM and the barriers that prevent such a translation related to the practice 

behaviour of healthcare professionals in specific contexts, for instance PT. It is recommended in the 

literature that interventions, for instance, knowledge translation interventions (KTIs) can play a role in 

overcoming the effect of barriers to change the practice behaviour and thus help to bridge the R-P gap. 

In the absence of evidence to support those recommendations there is a need to gain knowledge on 

how to change practice behaviour of practitioners (Curtis et al. 2017; Suman et al. 2015; Baker et al. 

2015; Fischer et al. 2016; Cooper et al. 2015). Although interventions including KTIs are purported to 

play a role in addressing barriers to behavioural change of practitioners and hence bridge the R-P gap, 

it is not known how the process of change in practitioners could occur due to interventions that can 

address barriers to change. In addition, which intervention or strategy can impact a specific barrier to 

change and hence bridge the CPG-CDM gap is not clear. Keeping these arguments in the backdrop, 

this research critically reviews two types of KT interventions namely educational material (EM) and 

virtual communities of practice (VCoP) and their role in reducing the effect of barriers on the 

integration of CPG into CDM. It must be mentioned here that KT interventions differ completely with 

regard to medical interventions and a clear distinction needs to be made to avoid any confusion. While 

KT interventions are considered as constructs that could be used to empirically study their impact on 

clinical practice behaviour as a management concept, medical interventions are related to diagnosis 

and treatment of medical conditions. Since this research is not concerned with any medical condition 

and solely related to management and behavioural aspects, the concept of KT interventions must be 

treated as factors concerning management and behavioural aspects of healthcare professionals.  

 

To facilitate critical review of the above it was required to use a type of CPG. Thus, this research 

relies upon CPG for Venous Thromboembolism (VTE) in PT (Hillegass et al. 2015) rationale for the 

choice is explained under section 2.3.1.1. Additionally, CDM was chosen to represent the clinical 

practice behaviour of the practitioner and the rationale for the choice is provided under section 2.4. In 
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addition, the different concepts have been grounded in established theories which provide the 

guidance to understand, conceptualize, operationalize and relate those concepts. 

 

2.2 Research context  

Multiple contexts need to be considered including patients, practitioners, organizations and 

professional bodies as factors while investigating the KT process of CPG to CDM, as there is a 

complex interplay of those factors in the KT process (Chaudoir et al. 2013; Nilsen & Bernhardsson, 

2013). Physical Therapy (PT) which is an allied healthcare profession is unique with distinguishable 

characteristics and hence focused research in PT is likely to produce different research outcomes 

(Hudon et al. 2015; Jones et al. 2014). This research focuses only on the PTs practitioners, who are 

involved in critical CDM with reference to patientcare and are expected to incorporate the recent and 

relevant research knowledge into their clinical practice although, it appears to be not happening 

extensively (Stander et al. 2018; Hoesing, 2016; Jones et al. 2014; Hudon et al. 2015) and it is not 

clear in the literature, why such lack of integration continues to challenge the PT practitioners 

(Salbach et al. 2010). Furthermore, this researcher was not able to find studies about the KT process 

of CPG into CDM in the context of PTs and is unaware of any empirical and experimental research 

that has been conducted to understand this problem; an argument that is supported by other 

researchers (e.g. Jones et al. 2014; Nilsen & Bernhardsson, 2013; Salbach et al. 2010).  

 

Moreover, it is argued that individual attributes of the PTs are said to be affecting the KT process of 

CPG into CDM as barriers (Salbach et al. 2010). According to oxford dictionary a barrier is 

“something, circumstance or obstacle that keep people or things apart or hinder or obstruct 

communication or progress” (oxford dictionary online, 2018). In the context of KT in healthcare a 

barrier is defined “as any factor that hindered physicians and/or health care providers from 

implementing scientific evidence in clinical practice or weakening their attitude towards adherence to 

a clinical guideline” (Argyriou et al. 2015). In this study, a barrier is regarded as an obstacle that 

hinders the integration of research knowledge into clinical practice. Literature reported that 

interventions that are targeting the healthcare practitioner appears to be more effective compared to 

interventions that are targeting the organisations or the patient and thus the focus of this research on 

the individual PT practitioner is supported (Grol & Grimshaw, 2003). Human behaviour is an area 

that cannot be easily understood, explained or manipulated. There is a general agreement among 

researchers that inducing a change in human behaviour is challenging even if for a temporary situation 

and sustaining such a behaviour change can be even more difficult (e.g. Adams et al. 2015). Hardly 

any conclusive evidence has been provided in the literature on how the issue of change in practice 

behaviour could be brought about among the practitioners (Stander et al. 2018; Curtis et al. 2017) by 

addressing the barriers. Research focusing on this issue is expected to contribute to the growing body 

of knowledge in supporting the PTs to integrate CPG into CDM (Fristedt et al. 2016; Tilson et al. 
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2014; Salbach et al. 2010). Thus, this research is investigating the role of KT interventions to address 

the barriers to change the practice behaviour of PTs to narrow or even eliminate the CPG-CDM gap. 

Further, this research focuses on impact of single and multicomponent KT interventions on four types 

of barriers (including management and behaviour barriers) of PTs practitioners and the effect of such 

KT intervention on the reduction or elimination of CPG-CDM gap. Hence the review is inclined 

towards the direction of KT interventions throughout.  

 

Although the focus of this research is KTIs, it was essential to discuss about CDM, CPG, and CPG-

CDM gap (referred to as research-practice gap), barriers to change in practice behaviour of PTs and 

impact or effect of the interventions because the main challenge that needs to be addressed is the 

impact of KTIs on the barriers to change behaviour of PTs in the KT of CPG to CDM. Thus, the 

following sections critically review the literature about the mentioned concepts. 

  

2.3 Clinical practice guidelines (CPG)  

In the field of healthcare including PT, ongoing and rigorous research is conducted that produces new 

knowledge that supersedes or enhances the current knowledge. CPGs are being produced using the 

knowledge generated through the scientific research and CPGs are generally considered as simplified 

form of research knowledge (Curtis et al. 2017; Nilsen & Bernhardsson, 2013; Treweek et al. 2013; 

Bridges et al. 2007) and help the practitioners to make appropriate decisions regarding patient care in 

specific circumstances (Rice et al. 2012; Lohr & Field, 1992). CPGs commonly deal with specific 

clinical conditions or diseases (Vander Schaaf et al. 2015; Nilsen & Bernhardsson, 2013; Bridges et 

al. 2007) and are intended to assist the CDM of the practitioner and can be used by patients for 

informed decision making (Graham et al. 2011). CPGs are regarded as tools that contribute to 

standardization of patient care (Kredo et al. 2016; Hoesing, 2016; Gundersen, 2000); mechanism to 

improve quality of patientcare, (Rao & Tandon, 2017; Keiffer, 2015; Van Dulmen et al. 2014; Siering 

et al. 2013) way to ensure patient safety (Hoesing, 2016; Rice et al. 2012) and help to enhance the 

delivery of optimum patient care (Hoesing, 2016; Franke et al. 2008; Woolf et al. 1999). These 

aspects become critically important in the current scenario, where there are astonishing numbers of 

patients being either harmed or even killed by medical errors; a situation that needs immediate 

attention. According to Van Tassel, (2012) the medical errors should not be attributed solely to the 

incompetency of the physicians, but to a faulty medical care system that fails to integrate the latest 

research knowledge into the clinical practice. Further Van Tassel, (2012) argues that CPGs should be 

considered as the “gold standard” of clinical practice or as the “default treatment choice” to reduce the 

medical errors. The above arguments show that CPG is regarded as an important mechanism to ensure 

optimum patient care and thereby reducing the medical errors. 
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Generally, integration of CPGs into clinical practice does not appear to be taking place extensively 

among the healthcare practitioners (Sehl et al. 2017; Plackett et al. 2017; Munteanu & Jordan, 2017; 

Curtis et al. 2017; Sheringham et al. 2017; Harvey et al. 2016; Fischer et al. 2016; Vander Schaaf et 

al. 2015; Rice et al. 2012; Cabana et al. 1999) in comparison with very limited number of success 

stories of CPG integration that is reported in the literature (Montero, 2015). CPGs are recognized by 

well-known professional bodies in the field of PT, including World Confederation for Physical 

Therapy (WCPT), American Physical Therapy Association (APTA, USA), Chartered Society of 

Physiotherapy (CSP, UK) and these organizations are strongly recommending the integration of the 

CPGs in clinical practice. Despite such acknowledgement, it is argued that PTs fail to regularly update 

their practice using the latest CPGs (Bérubé et al. 2018; Stander et al. 2018; Ladeira et al. 2017; De 

Souza et al. 2017; Hanney et al. 2016; Sibley & Salbach, 2015; Bernhardsson et al. 2014; Campbell et 

al. 2013; Scott et al. 2012; Schreiber et al. 2009; Salbach et al. 2007; Jette et al. 2003), reasons for 

which is unclear. Some PTs might be critical of CPGs while some others might be finding barriers 

hindering the use of CPGs in routine clinical practice. Lack of a mandatory requirement from the 

licensing or regulating authorities could be another reason for the CPG-CDM gap (Salbach et al. 

2010). It can also be argued that PTs might be finding their existing methods of practice as 

satisfactory and might not depart from the current practices if a change in practice is required to 

comply with the CPG recommendations. Some PTs might be having concerns related to the 

applicability of the CPGs on varying patient population. Besides that, the behavioural attributes of 

PTs including: interest to acquire latest research knowledge; motivation to integrate CPG; self-

efficacy to do so; attitude and commitment might be affecting the integration of CPGs in practice. 

While, it is certain that CPGs provide updated knowledge that is expected to be beneficial to patients, 

in actual clinical practice, many barriers are hindering such integration of CPG in practice and certain 

management and behavioural aspects could be the reasons for the CPG-CDM gap. It is also not clear 

whether interventions can be linked to managerial and behavioural concepts of the practitioners in the 

process of eliminating or narrowing the CPG-CDM gap. 

 

Based on the above discussions, it can be inferred that literature in particular is not clear about: 

 

1. Investigations on specific CPGs (for instance, Venous Thromboembolism (VTE) in PT)  

2. CDM using specific CPGs 

3. CPG-CDM gap 

4. The nature of relationship that exists between the CPG and CDM, barriers leading to CPG-

CDM gap and the role of KTIs in bridging the gap.  

 

The next section reviews the literature with regard to the above-mentioned aspects.  
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2.3.1 Examples of CPGs 

Research knowledge has the potential to significantly influence clinical practice (Curtis et al. 2017; 

Chan et al. 2017). Some examples of CPGs in the field of PT are enumerated in Table 2.1. 

 

Table 2.1 Examples of CPGs endorsed by World confederation of Physical therapists (WCPT) 

No. Medical condition Publisher  Country Initial 

publication  

Revision 

1 CPG for Neck pain  APTA USA September 2008 July 2017  

2 CPG for VTE  APTA USA October 2015 Nil 

2 CPG for heel pain – Plantar 

fasciitis  

APTA USA April 2008 November 

2014  

3 CPG for Hip Osteoarthritis  APTA USA April 2009  June 2017 

4 CPG for frozen shoulder  CSP UK  June 2011 Nil  

5 CPG for Cystic fibrosis  TSANZ Australia & New Zealand  April 2016 Nil 

6 CPG for stress urinary 

incontinence 

KNGF Denmark  February 2014  Nil 

 

It can be seen from Table 2.1 that new research knowledge or CPGs are being produced or updated 

version of the existing CPG is being released with an intention to enhance patient care. For instance, 

CPG for VTE in PT is new and has been brought out in the year 2015 for the first time and CPG for 

PT management of neck pain was first published in the year 2008 and a revised version of the same is 

published in the year 2017. However, many a time, practitioners are not aware of a new CPG or an 

update of an earlier CPG and those practitioners fail to follow the recommendations of the CPG. 

Sometimes even if practitioners have knowledge about the CPG, they perhaps would not like to depart 

from their current practice (inertia of previous practice) as the current practice is producing 

satisfactory results in patient care. This contradiction poses several questions. For instance, why CPGs 

are not being integrated by PTs in their clinical practice? Do the practitioners agree that those CPGs 

have enough potential to improve patient care or have no effect on patient care?  Are there barriers 

that prevent them from integrating the latest research knowledge into CDM? Are those barriers real or 

perceived ones? Is there a need for facilitators or is it the lack of facilitators creating the problem of 

non-integration? Are there interventions that could help to overcome the barriers or reduce the 

influence of barriers? Are those barriers related to behaviour or knowledge or other aspects? Have 

there been studies that successfully addressed the situation of barriers leading to the concept of CPG-

CDM gap? These questions need to be answered. While patient care is the most important concern of 

every healthcare practitioner, it is hard to explain how CPGs which are the products of rigorous, time 

consuming and costly process of synthesizing the research knowledge (Curtis et al. 2017; Hoesing, 

2016) does not find its way into CDM. When many questions arise with regard to CPGs and their 

integration being operationalized as CDM then it is worthwhile to review the literature to understand 

what actually is happening in clinical practice, taking the example of a CPG namely CPG for VTE in 

PT (see Appendices 2.2 and 2.3 for CPG on neck pain). 
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2.3.1.1 CPG for Venous Thromboembolism (VTE) 

CPG for VTE in PT is provided in Appendix 2.1. VTE is considered as one of the clinical conditions 

with high risk of mortality and morbidity worldwide (Jain & Cifu, 2017) and can affect people of all 

races and ethnicities, age groups, and genders (Beckman et al. 2010). VTE is the formation of a blood 

clot in a deep vein that can lead to life threatening complications and term VTE refers to the 

conditions: Deep vein thrombosis (DVT), pulmonary embolism (PE) and Post thrombotic syndrome 

(PTS). VTE is a serious preventable clinical condition, with an incidence of 10% to 30% of patients 

dying within 1 month of diagnosis, and about 50% of those diagnosed with a DVT developing long-

term complications including PTS (CDC, 2018). About 10 million cases of VTE are diagnosed every 

year; and 900,000 cases per year are reported in the United States (Roberts et al. 2017). In the U.K., 

about 1,000 adults believed to be affected by DVT and about 86.3 in 100,000 affected by PE in 2013. 

Further the report predicts that “the number of cases of PE is expected to increase to over 50,000 

cases per year by 2021, or a rate of 93.6 per 100,000 adults in the U.K. (CDC, 2018). In the USA, 

about 60,000-100,000 people die due to VTE (CDC, 2018).  Even in the survivors of a PE, quality of 

life is reduced significantly due to use of long term anticoagulant medication for preventive care. VTE 

cause significant global economic burden on the limited healthcare resources as it requires several 

diagnostic tests and medications, prolonged hospital stays and lifelong follow-up care. But by 

focusing on VTE prevention, healthcare systems can save money, improve outcomes and ultimately 

save several lives. The healthcare expenditure related to the condition of VTE is estimated to be 

between $7 billion and $10 billion annually in the USA (Roberts et al. 2017). In the U.K., VTE costs 

around €640 million annually to the National Health Service or NHS.  

 

Prevention, early diagnosis, proper management and diligent follow up are critical to the management 

of VTE and it is important that the PTs are aware of the best practices to deal with this condition as 

members of multidisciplinary healthcare team. PTs in most of the practice settings encounter with 

patients at risk for VTE, suspected of VTE, diagnosed with VTE, history of VTE and as well PTs are 

routinely being asked to mobilize patients already diagnosed with VTE. CPG for VTE in PT was 

published by Hillegass et al. in 2015. It was developed through a rigorous process and it was also 

appraised using standard procedure. This CPG comprehensively addresses the critical aspects of 

dealing with VTE and is endorsed and recommended by APTA to assist the PT practitioners in their 

clinical practice as PTs play a major role in prevention and management of VTE (PTNow, 2018a). In 

addition, this CPG is appraised using the most validated tool (Murad, 2017) known as The AGREE II 

(Appraisal of Guidelines, Research, and Evaluation) by AGREE Collaboration. CPG for VTE in PT is 

found to be particularly important amongst the several other CPGs, and it is relevant and applicable to 

most of the PTs practicing in variety of clinical settings including orthopedic, cardiopulmonary, acute 

care, geriatric care and several others. It must be mentioned here that CPG for VTE in PT has been 

very recently developed and statistical data about its integration into CDM by PTs is not yet available. 
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In this regard what is known is that CPGs do not always get integrated into CDM despite their 

purported benefit to patients. There are arguments in the literature that the practitioner’s behaviour 

attributes can be determinants or factors or barriers (e.g. resistance to change the habits in clinical 

practice) as well as some external factors (e.g. lack of resources) can be the reasons (Hoesing, 2016; 

Fischer et al. 2016) for lack of CPG integration. This lack of integration of CPG into CDM can be 

argued to have created a virtual gap between research knowledge and clinical practice; termed as 

know-do gap or research –practice gap. A review about this gap could provide better idea on what 

causes this gap and how this gap could be addressed. The review on research-practice gap is provided 

next. 

 

2.3.2 Research-practice gap or the CPG-CDM gap 

Generally, CPGs provide recommendations and algorithms that are evidence based for the decision 

making and thereby guide the practitioner to provide optimum patientcare (Hoesing, 2016; Franke et 

al. 2008; Woolf et al. 1999). Although there is a requirement to incorporate CPG in clinical practice, 

lack of CPG integration is creating a gulf between scientific research knowledge and the actual 

clinical practice that is generally termed as research-practice gap (Stander et al. 2018; Graham et al. 

2018; Fristedt et al. 2016; Scott et al. 2012; Squires et al. 2011a; Squires et al. 2011b) and as 

mentioned earlier, it is termed specifically as CPG-CDM gap in this research. The CPG-CDM gap is 

evident across healthcare professions (Curtis et al. 2017; Sheringham et al. 2017; Gagliardi et al. 

2011). Gabbay and le May (2004; p. 1013) reports that “Family doctors and nurses are far from 

critical of the scientific basis of CPG. Nonetheless, they do not use CPG as their only support tool in 

clinical practice, rather as reliable sources of information to validate their already existing 

“midlines” and decision shortcuts used in patient care”. This can be interpreted as a barrier at the 

practitioner level indicating the existence of a CPG-CDM gap. A recent study shows that significant 

gap exists between CPG recommendation and actual prescription of antibiotics for lower respiratory 

tract infection amongst the German physicians (Kraus et al. 2017). As mentioned earlier, Grol and 

Grimshaw, (2003) reported citing the studies conducted in the Netherlands and the USA (Schuster et 

al. 1998; Grol, 2001) showed that at least 30-40% of patients were not receiving treatments that are 

evidence based and 20% of the treatment delivered to the patients was harmful to them.  

 

Nichol et al. (2010) reported that nonadherence to CPGs can be blamed for the sub optimal 

patientcare being delivered in some multiple chronic conditions. Supporting this argument, Otterman 

et al. (2012) reported that CPG non-adherence resulted in variation of patient care and the patient care 

was not optimal. CPGs are also considered as mechanisms that could reduce overuse, underuse and 

misuse of the therapeutic choices (Jha et al. 2005). However, in the USA, underuse of the therapeutic 

choices continued to be a challenge, although clear recommendations are given in the CPGs, 

regarding the care that is expected to be provided (Kale et al. 2013). This study reported that only 
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71.9% of Physicians showed compliance with the CPG recommendation of antithrombotic drugs for 

atrial fibrillation and prescribed those drugs to the patients. Similarly, only 64.5% of Physicians 

prescribed Aspirin for patients with cardiovascular disease while scientific evidence supports the use 

of Aspirin, in reducing heart attack and even death in patients with cardiovascular disease. This 

essentially means that the CPG non-adherence behaviour of the practitioner is a major medical error 

and might lead to complications and death in those patients. Further, Beta-blockers are drugs that are 

proven to reduce hospitalization, therapeutic revascularization procedures and even death in a medical 

condition called congestive heart failure. However, only 59.7% of Physicians showed adherence to 

the CPG recommendation and prescribed beta blockers for patients with congestive heart failure (Kale 

et al. 2013) leaving 40.3 % of patients denied with the provision for optimal care. The above-

mentioned arguments show that failure of integration of CPG into CDM could result in significant 

harm or even death of the patient, indicating the real existence of a CPG-CDM gap which need to be 

addressed urgently.    

 

While CPG-CDM gap is a reality, it is important to understand how the CPG-CDM gap is created and 

mechanisms to bridge the gap. Although there are factors that are argued to be responsible for CPG-

CDM gap, knowledge about those factors and their influence remains incomplete (Stander et al. 2018; 

Fischer et al. 2016; Argyriou et al. 2015; Salbach et al. 2010; Cabana et al. 1999). However, there are 

two factors commonly identified are the barriers and facilitators. Limited research publications 

available in this field have discussed about barriers that leads to CPG-CDM gap while not many 

researches have investigated the facilitators and the research outcomes produced so far are not 

consistent. Distinction of the factors clearly into categories as barriers or facilitators itself is not clear. 

An excellent example is that while CPG itself is considered as a barrier by some (Fischer et al. 2016; 

Cabana et al. 1999) and as facilitator by some others (Curtis et al. 2017; Nilsen & Bernhardsson, 

2013; Salbach et al. 2010). Thus, there is a need to know more about factors that could affect the 

CPG-CDM gap to gain more knowledge about it and to find ways to how to address it. Research on 

facilitators is not very common as usually those facilitators are agents that narrow the CPG-CDM gap 

and generally are not considered to be a challenge. However, this is not the case with barriers that 

create the CPG-CDM gap and hence need investigation. Prior to examining the barriers, the nature of 

CPG needs to be understood. CPG seems to be a complex phenomenon with several aspects that are 

related to CPGs, for instance, integration of CPG into CDM, barrier, interventions to address the 

barriers to bridge the CPG-CDM gap. The next section describes the concept of CPG. 

 

2.3.3 Definitions and theoretical underpinning of CPG 

At this point, it was considered necessary that some of the definitions, benefits and limitations of CPG 

and the theoretical underpinning of the concept of CPG which are discussed next. 
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2.3.3.1 Definitions of CPG 

Although, CPGs are not ‘one-size-fits-all’ approach to patient care; they describe and appraise the 

scientific evidence by clinical reasoning (the likely benefits and harms) behind the recommendations 

and thus, making it applicable to the individual patient situation (Graham et al. 2011). Table.2.2 

provides summary of commonly used definitions of CPGs. 

 

Table 2.2 Definitions of CPG 

Author Definition 

Hoesing 

(2016) 

CPGs are “defined as documents that support clinical decision-making and contain systematically 

developed recommendations, processes, and timeframes for managing specific medical conditions 

or interventions, based on a search and review of available credible literature”.  

Fischer et 

al. (2016) 

“CPGs are systematically developed statements to assist practitioners’ decisions about appropriate 

healthcare for specific clinical circumstances”. 

Kredo et 

al. (2016) 

CPGs provide recommendations and best-practice statements about the various aspects of patient 

care including screening, diagnosis, management or monitoring aspects of a specific medical 

condition or disease 

Treweek et 

al. (2013) 

“Guidelines are a convenient way of packaging evidence and presenting recommendations to 

healthcare decision makers”. 

Graham et 

al. (2011) 

“Statements that include recommendations, intended to optimize patient care that are informed by a 

systematic review of evidence and an assessment of the benefits and harms of alternative care 

options. 

Gagliardi 

et al. 

(2011) 

“Guidelines are syntheses of best available evidence that support decision making by clinicians, 

managers and policy makers about the organization and delivery of healthcare”. 

Ladiera 

(2011) 

“CPGs are systematically developed statements to assist practitioners’ decisions about appropriate 

healthcare for specific clinical circumstances. Their purpose is to make explicit recommendations 

with a definite intent to influence what clinicians do”. 

Ceccato et 

al. (2007) 

“CPGs were originally developed to synthesize research with evidence-based practice and assist 

healthcare providers in medical decision making”. 

 

Although there are variations in the definitions, there is some consensus among researchers that CPGs 

are generally regarded as synthesized form of research knowledge (Curtis et al. 2017; Barth et al. 

2016) particularly in uncertain clinical situations, CPGs could be a useful tool that support CDM of 

the practitioner (Liang et al. 2017; Fisher et al. 2016; Argyriou et al. 2015; Graham et al. 2011; 

Cabana et al. 1999; Davis et al. 1997) by providing recommendations in specific clinical situations 

(Ladiera, 2011). Accordingly, for the purposes of this research CPG is defined as “evidence based 

recommendations developed based on synthesized form of research knowledge and that have the 

potential to improve patientcare when integrated into clinical decision making”. 

 

2.3.3.2 Theoretical underpinning of CPG 

According Nilsen, (2015) theory is considered to be a collection of analytical principles or statements 

including defined variables, a domain to which the theory can be applied to explain the relationships 

between the variable and particular predictions. Davies et al. (2010) explain that a theory could be a 

model or a framework, for instance, theory of planned behaviour (TPB by Ajzen, 1991). In regard to 

the medical context, theory is considered to have the capability to guide the clinical practice and 

philosophy of healthcare practitioners (McEwen & Wills, 2011). Likewise, number of other theories 
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also can be applied to the concept of CPG and its integration in practice (Liang et al. 2017). 

Babatunde et al. (2017) pointed out that models or frameworks like Promoting Action on Research 

Implementation in Health Services framework (PARiHS by Kitson et al. 1998), Consolidated 

Framework for Implementation Research (CIFR by Damschroder et al. 2009), Theoretical Domains 

Framework (TDF by Michie et al. 2011), Self-determination theory (Deci & Ryan, 1985), Self-

efficacy theory ( Bandura, 1994 & 1977) and Theory of planned behaviour (TPB by Ajzen, 1991) 

could be used to explain the concept of CPG . Good and Moore (1996) argue that CPGs themselves 

are “useful source of middle-range prescriptive theory because of their empirical support and specific 

recommendations for practice”. Van Tassel, (2012) argues that a ‘libertarian paternalism’ theory 

proposed by Sunstein and Thaler (2003) should be considered in healthcare context that regard CPGs 

as the “gold standard” of clinical practice or as the “default treatment choice” and need to be 

implemented in the healthcare system to reduce the incidence of medical errors. While many of these 

theories could be useful in explaining CPG integration and the behavioural aspects of the practitioner; 

the empirical models that explain the concept of CPG and its integration into practice are very few. 

Empirical studies have the advantage of providing support to understand changes or modifications to 

behavioural factors in an objective manner. Thus, lack of empirical studies in regard to CPG-CDM 

gap in the field of PT is a major gap. CPG as research knowledge and its relationship to the clinical 

practice behaviour of the healthcare practitioner is supported by the knowledge-attitude-behaviour 

framework (KABF) of Cabana et al. (1999) and the updated KABF by Fischer et al. (2016), and these 

frameworks are discussed in the forthcoming sections (see section 2.5.1). While CPGs are purported 

to have several benefits (Fischer et al. 2016; Argyriou et al. 2015; Graham et al. 2011; Cabana et 

al.1999; Davis et al. 1997), it is also criticized for their drawbacks or limitations. The advantage and 

limitations of CPGs are provided in Appendices 2.4 and 2.5 respectively. 

  

2.3.4 Summary 

The foregoing discussion showed that CPG is a complex concept. Although there are criticisms, it is 

widely seen to be beneficial to the patients when CPGs are integrated into CDM. However, there is 

lack of integration of CPGs into CDM in actual clinical practice. An investigation into this aspect 

could provide deeper knowledge about the problems affecting PTs in integrating CPG into CDM.  

 

2.4 Clinical decision making (CDM) 

CDM is an important aspect of clinical practice behaviour (APTA, 2018d; Thompson et al. 2013; 

Straub-Morarend et al. 2011; Roshanov et al. 2011) and even referred as the ‘essence’ of daily clinical 

practice (Hajjaj et al. 2010). CDM encompasses the screening, diagnosis, management and follow up 

aspects of patientcare and is influenced by the clinical practice behaviour of the practitioner 

(Roshanov et al. 2011; Thomson et al. 2004; Soumerai & Avorn, 1990). As a process CDM involves 

the complex interaction between perceived confidence, cognitive abilities and the information seeking 
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behaviour of the physician (Uy et al. 2014) and application of medical and biomedical knowledge, 

skills of problem-solving, analysis of the probable options alongside the outcomes. Further, CDM 

requires an ability to select the best option for the patient with minimum risk with maximum benefit 

(Hajjaj et al. 2010). The concept of CDM in the healthcare sector has come under criticism for making 

unscrupulous decisions that are not either supported by evidence or considered to be low-value 

(Traeger et al. 2017). Further, the tendency to intentionally implement clinical decisions that are 

related to medical tests, diagnostic and therapeutic procedures which can provide patients with little-

to-no benefit or cause harm (defined as low-value patientcare) are on the rise (Elshaug et al. 2012). 

That means, lack of integration of research knowledge in CDM could be a reason leading to a 

situation of ‘medical errors’ that are avoidable. Van Tassel, (2012) pointed out that about the current 

state of medical errors by citing a consumer report investigation as “more than 2.25 million 

Americans will probably die from medical harm this decade . . .. ‘That’s like wiping out the entire 

populations of North Dakota, Rhode Island, and Vermont. It’s a man-made disaster’.  

 

A study conducted across 26 countries reported that major deviation from the CPG recommendations 

in regard to management of trauma patients resulted in significant higher mortality rate among the 

patients (Rice et al. 2012). Similarly, the guideline adherence resulted in less risk of hospitalization 

for cardiac patients in some countries of Europe (Komajda et al. 2005). Another study showed that 

CPG non-adherence resulted in lower survival among patients who are newly diagnosed with breast 

cancer (Wöckel et al. 2010). Considering, the above arguments, it could be seen that CPGs can aid the 

practitioner’s CDM, resulting in enhancement of patientcare or at the least, reduction in medical 

errors. Traeger et al. (2017) reported that, low-value patientcare is prevailing amongst the PT 

practitioners. In this situation, recommendation to educate PTs about the low-value healthcare 

problems is yet not widely used by PTs in their practice although developed according to individual 

country specifics (Traeger et al. 2017). This shows that while CDM requires the integration of CPG, 

practitioners either hesitate to integrate research knowledge into practice or use decision shortcuts in 

patientcare which could be related to the management and behavioural aspects that hinder such 

integration (Straub-Morarend et al. 2011). Thus, it can be argued that CDM is possibly affected by the 

behavioural aspects of PTs and thus in this research CDM is chosen to represent the clinical practice 

behaviour aspect of the PTs. Under this circumstance predictability of the CDM behaviour of PTs 

become a significant aspect. The above arguments clearly point out that CDM of professionals in the 

healthcare sector including PTs is fraught with lack of adherence to CPG, reasons for which are not 

clear leading to a CPG-CDM gap. While CDM is the general term used to refer to clinical decision 

making (a type of clinical practice), in this research CDM is linked to evidence-based research 

knowledge and hence has been identified as EBCDM (evidence based clinical decision making). The 

next section discusses EBCDM as a concept. 
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2.4.1 Evidence Based Clinical Decision Making (EBCDM) 

EBP is a contemporary clinical practice method that focuses on scientific research evidence with 

sufficient quality to assist CDM (Rousseau and Gunia, 2015). Vision 2020 statement of APTA 

identified EBP as one of the core elements of the PT practice (APTA, 2018b). EBP employs scientific 

evidence (e.g. Melnyk & Fineout-Overholt 2011; Miller 2004; Wells & Miranda, 2006) in 

conjunction with the expertise and judgement of the practitioner as well as the preference, values and 

the circumstances of the patients while making clinical decisions (APTA, 2018d). EBP emphasizes on 

evidence based clinical decisions that are expected to facilitate achievement of desired clinical 

outcomes and avoid dysfunctional practices (Rousseau & Gunia, 2015). In the wider context of EBP, 

when research knowledge (e.g. CPGs) is integrated to CDM, it can be referred as Evidence Based 

Clinical Decision Making (EBCDM) and it requires skills for identification and interpretation of the 

best scientific evidence. EBCDM is a complex process of integration of a practitioner’s knowledge 

and expertise that are accrued through the practice, patient’s preference and the latest research 

knowledge. In this research (and throughout this thesis), the term CDM will be referred to as EBCDM 

when CPG is integrated into CDM. Use of the abbreviation CDM therefore implies EBCDM. 

However, EBCDM in itself is a complicated concept and linking it to CPG appears to be a complex 

process not well explained in the literature or understood which is demonstrated in the following 

discussions.  

 

An important aspect of CDM is the clinical reasoning of the practitioner which is considered to be 

complex and mostly associated with uncertainty (Fischer et al. 2016; Thistle et al. 2016; Smith et al. 

2007; NHS, 2011). Wulff and Getzsche (2000; p. 6) explain the CDM process as “It is not so simple; 

however, all positive decisions are beneficial and that all negative decisions-omissions-are harmful. 

Many treatments may produce serious unwanted effects and many diagnostic procedures (e.g., liver 

biopsies and endoscopic examinations) are unpleasant and may cause complications. The clinician 

must carefully consider the consequences of his or her actions, both for the individual patient, and, as 

we shall discuss later, for the health service as a whole”. This suggestion of Wulff and Getzsche 

(2000; p. 6) amply demonstrates the complexity of CDM process and further argued that clinical 

reasoning could take place either due to deduction or empirical method or both. Sometimes the 

decision of the practitioner might range from doing nothing or a wait and see strategy to aggressive 

management of the condition (Thompson et al. 2004). Thus, it is not certain that CDM as a concept 

when linked to CPG could lead to a situation of better or optimum patientcare. There is some 

uncertainty, concern, barriers and gap between the clinical practice and integration of CPG 

particularly when new research knowledge is to be integrated into practice. This aspect is a major area 

of concern for researchers as no specific solutions are suggested by the researching community to 

address this issue regarding the CDM process especially when CPGs are to be integrated into CDM in 
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the context of PTs to know how clinical decisions are influenced by the CPGs. This is an important 

gap that needs to be addressed. 

 

CPG for VTE in PT that is produced through an exhaustive scientific process under the guidance of 

APTA (PTNow, 2018a) and the extent of integration of this CPG into CDM is not known. There is a 

possibility that PTs are not aware of the CPG, having some doubts about its validity and might not be 

familiar to apply the recommendations in practice. Further, lack of comparable data or results from 

any studies that investigated the effect of this CPG might cause doubts about the extent of benefit that 

would accrue to the patient if integrated in practice. Thus, there is a need to investigate the integration 

of CPG for VTE in PT to achieve a better understanding of the situation. An example is required to 

understand the role of CPG in CDM and there was no such example available in the literature. This 

researcher created a hypothetical scenario based on the recommendations of CPG for VTE in PT (see 

Appendix 2.1) that can help to understand the contribution of CPG in CDM and it is possible to 

foresee some problems that may arise due to failure to integrate CPG for VTE in practice. The 

hypothetical scenario is explained next.  

  

Anticoagulation therapy is widely used to treat lower extremity Deep vein thrombosis (LE DVT). 

However, studies reported that there are about 7-10 times increased likelihood of a major bleeding in 

the brain in the event of a fall when patient is on anticoagulants (Hillegass et al. 2015). However, 

anticoagulants are recommended as the benefits of preventing complications outweigh the risk of 

bleeding. However, when an older patient with LE DVT is on anticoagulants, there is no clear yes or 

no answer in regard to mobilizing the patient versus keeping the patient on bed. However, CPG for 

VTE recommends (Recommendation number 12) a fall risk assessment by PTs prior to the CDM of 

mobilizing the patient or continuing the bed rest. The fall risk assessment can be conducted using a 

specific toolkit known as ‘The Centers for Disease Control and Prevention’s Stopping Elderly 

Accidents, Deaths and Injuries (STEADI). Such an assessment is expected to reduce mortality and 

morbidity among elder patients who are on anticoagulants. Thus, PT’s CDM of mobility versus bed 

rest has significant implications on patient care. Hence, the specific recommendation of fall 

assessment and the recommended tool could guide the PT in CDM, only if the PT is aware of, 

familiar with, have a favourable attitude towards and motivated enough to integrate the 

recommendations given in the CPG into CDM. From this example, it can be inferred that integration 

of CPG into CDM is important and can be affected by several reasons leading to CPG-CDM gap, 

although knowledge about how barriers could affect the integration of CPG into CDM is limited 

(Fristedt et al. 2016; Tilson et al. 2014; Salbach et al. 2010).  In order to gain deeper understanding, 

the next sections review the definitions to understand CDM and the theoretical support of CDM. 
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2.4.2 Definition and theories concerning CDM 

In order to gain deeper understanding of the CPG-CDM gap, concept of CDM, definitions about 

CDM, theories and models based on which CDM can be explained. 

 

2.4.2.1 Definitions of CDM 

Definitions of CDM vary. Examples of various definitions and concepts of CDM found in the 

literature are provided in Table 2.3. 

 

 

 

 

Table 2.3 Definitions of Clinical decision making 

While the definitions provide some understanding of CDM, what happens to that CDM or how that 

CDM changes due to the necessity to integrate new research knowledge (new CPG) or updated 

version of the CPG is not known. Since none of the definitions include the usefulness of CPGs in 

CDM, it can be concluded that the currently available definitions fall short of fully explaining the 

concept of CDM as far as the field of healthcare is concerned. Accordingly, for the purpose of this 

research CDM is defined as “a process of decision making by which healthcare practitioners plan, 

direct, perform and reflect on aspects related to patientcare by integrating the latest research 

knowledge”. However, as explained earlier, integrating research knowledge in CDM has been found 

to be a major challenge (Salbach et al. 2010; Schreiber et al. 2009). For instance, a study by Silva et 

al. (2015) reported that only 31.3% of PTs strongly agreed and 41% partially agreed that research 

knowledge as a factor which contributes to their CDM. Thus, in this research EBCDM is regarded as 

an important aspect that could enhance the optimum patient care. 

  

2.4.2.2 Theoretical support for CDM 

Literature review shows that models or frameworks that have related research knowledge to CDM are 

only few (Salbach et al. 2010). Grounding the concept of CDM and explaining how it can be linked to 

CPG and CPG-CDM gap, requires the use of theories and models concerning CDM. An important 

aspect of CDM is decision making and it appears that decision making theories are shown to be 

applicable to explain CDM (Williams & Brown, 2014). For instance, some decisions could be covered 

under rational decision making when comparison between costs and measurable outcomes are 

involved, whereas some others could be grounded under irrational factors including cognitive biases, 

Authors Definition 

Schell, B. A. (2009) CDM can be regarded as a process that the practitioners use to plan, direct, perform, and reflect on 

aspects related to patient care. 

Smith et al. (2008) “Clinical reasoning is a complex and multiphasic phenomenon wherein PTs develop an understanding 

of the problems of their patients as the basis for action” 

Chapman, (2004) CDM generally involves a decision-making process in which health practitioners’ act on behalf of 

patients or it is called as surrogate decisions.  

Edwards et al. 

(2004) 

CDM is a result of a collaboration process involving patient and professional teams in health sectors 
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environmental pressures, and politics and engagement (Shepherd & Rudd, 2013). In addition, decision 

theories have been shown to be applicable to CDM by a few (Elwyn et al. 2011). Similarly, 

Kahneman and Tversky’s (1979) postulated the prospect theory which says that decision making can 

be divided into stages namely editing phase in which the options available are analysed, framed and 

perceived and the evaluation phase which involves the choice of the option perceived to have the 

highest value. Again Gigerenzer (1996) (as cited by Williams & Brown, 2014) developed the 

ecological rationality model through which it was explained that people make decisions under 

constraints (e.g. time, knowledge, or analytical ability). This theory suggests that decision making 

could use heuristics – experience-based techniques for problem solving or knowing by trying. 

  

Taking the suggestion of Gigerenzer (1996) (as cited by Williams & Brown, 2014) and linking it to 

the problem of research knowledge integration into CDM, it is possible to bring in the angle of 

knowledge constraint into focus because research knowledge can be discussed under the category of 

knowledge translation theory (Curtis et al. 2017; Hudon et al. 2015; Jones et al. 2014; Straus et al. 

2011). For instance, Luker and Kenrick [(1992) cited by Muir, 2004)] argue that knowledge based on 

research as well as some tested theories could be useful in explaining the concept of CDM and 

knowledge derived from practice and emanating out of experience, knowledge that is regarded as 

common sense are useful in CDM. Thus, it is possible to propose that theories concerning knowledge 

and knowledge translation could be applied to explain CDM; an argument supported by many (e.g. 

Hudon et al. 2015; Jones et al. 2014). KT theories could provide ways to address the hindering factors 

or enhance the supporting factors that affect the integration of research knowledge in CDM. In 

addition, behavioural aspects related to CDM of the PTs with regard to integration of CPG into CDM 

could also be considered to play a role in understanding the barriers encountered by PTs and using 

OMRU can be helpful as it has integrated the theory of planned behaviour in explaining the 

knowledge translation process of CPG into CDM.  It must be noted here that there is no single and 

specific theory that could be used to address the above problems. This is a major gap in the literature 

especially when one takes into account the various constraints that individual PTs face in integrating 

research knowledge in CDM. 

  

2.4.3 Summary 

The foregoing discussions show that CDM, more specifically EBCDM is the prime concept that is 

affected by some aspects as research knowledge (CPG), barriers and interventions as well as 

behavioural and managerial aspects concerning the PTs. Some definitions and theories are found to be 

useful in understanding and explaining the concept of CDM and its relationship to CPG. The review 

showed that knowledge about CPG-CDM gap in the context of PTs is very limited.  After reviewing 

the concept of CDM the review proceeds to address the barriers that affect PTs in their effort to 

integrate CPG into CDM. 
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2.5 Barriers leading to CPG – CDM gap 

The literature review shows that, investigations specific to CPG integration are very few and most of 

the barrier studies are conducted in the wider context of EBP in the field of PT. For instance, 

Cochrane et al. (2007) identified different categories of barriers to EBP, as support/resource, 

cognitive/ behavioural, attitudinal/rational, clinical practice guidelines/evidence, client, healthcare 

professional /physician and system/process barriers to EBP and other classifications of barriers to 

EBP are also available (e.g. Campbell, 2013). Although some studies have been conducted in regard 

to the barrier analysis pertaining to CPG adherence, but those studies have been criticized as affected 

by limitations for instance problems in comprehensive assessment of barriers due to the use of 

questionnaires that are not standardized, reliable and valid (Willson et al. 2017). While Cabana et al. 

(1999) and Fischer et al. (2016) have investigated the barriers to the integration of CPG into clinical 

practice in the field of medicine, similar publications are hard to find in the PT literature that have 

specifically investigated the barriers to the integration of CPG into CDM which is a major gap in the 

literature. Nevertheless, the application of the concepts of barriers to the integration of CPG into 

CDM conceptualized in the field of medicine and in other healthcare professions including PT, finds 

some support in the literature (e.g. Van der Wees et al. 2013; Van Bodegom-Vos et al. 2012). Thus, 

the concepts of Cabana et al. (1999) and Fischer et al. (2016) can arguably be extended to the context 

of PTs. In order to gain knowledge about this, a brief description of the frameworks developed by 

Cabana et al. (1999) and Fischer et al. (2016) is provided in the next section. 

    

2.5.1 Knowledge-Attitude-Behaviour Framework by Cabana et al. (1999) and Fischer et al. 

(2016) 

One of the earliest conceptual models addressing CPG compliance or adherence was the “Knowledge-

Attitude- Behaviour Framework” (KABF) by Cabana et al. (1999) (see Figure 2.1) that explain he 

interaction amongst the three components namely CPG, barriers to integration of CPG and clinical 

practice behaviour of the practitioner. This model identifies various factors that are related to 

compliance with CPGs and places substantial emphasis on the clinician characteristics including 

knowledge and attitude as major factors affecting the clinical practice behaviour of the practitioner. 

KABF is widely used to understand the operation of barriers, in the integration of CPG into clinical 

practice, in the context of medicine. According to KABF, barriers to CPG adherence are categorized 

into internal and external barriers. Physician related factors are categorized as internal factors, which 

are knowledge of CPG and attitude towards CPG. Further, lack of awareness or familiarity with CPGs 

as variables could lead to lack of knowledge about the CPG. Lack of agreement with a CPG, lack of 

self-efficacy (i.e., physician’s belief that he/she cannot integrate CPG recommendations), lack of 

outcome expectancy (i.e., physician’s disbelief that CPG compliance will lead to desired outcome), 

and inertia from habits and routine, influences the physician’s attitudes about CPGs. According to 
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KABF, knowledge influences attitude which in turn affects the CPG adherence behaviour of the 

practitioner. Several other factors related to the patient, the CPG itself, and environmental variables 

are considered as external factors that can also influence the CPG adherence behaviour of the 

practitioner.  

Figure.2.1 “Knowledge-Attitude- Behaviour Framework” (KABF) by Cabana et al. 1999 

 

Recently, KABF was updated by Fischer et al. (2016) (see Figure 2.2). Although the determinants of 

the model remain the same, Fischer et al. (2016) added a new dimension in to the model as 

‘interventions’ to overcome the barriers to CPG adherence. Modification of Cabana’s model by 

Fischer et al. (2016) also refers to barriers as internal (practitioner level) and external and the barriers 

were further organized into different levels including intra personal, inter personal, organizational and 

public policy level. The updated model of Fischer et al. has the element of interventions in it and the 

interventions are regarded as strategies to overcome the barriers to CPG nonadherence. Thus, Fischer 

et al.’s model can be regarded as a KT model to understand the phenomenon of integration of CPG 

into CDM.  

 

Figure.2.2 “Knowledge-Attitude- Behaviour Framework” (KABF) by Fischer et al. 2016 

 

 

In fact, there is evidence to the expanded and empirical application of the KABF, as a predictive 

model in the context of medicine (e.g. Roelens et al. 2006). The predictive model, developed by 

Roelens et al. (2006) based on KABF, examines the behavioural aspects of practitioners, in relation to 

adherence to CPG in clinical practice. The literature review on barriers is broadly grounded on the 

original KABF by Cabana et al. (1999) and the modified one by Fischer et al. (2016), with regard to 
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the concepts related to barriers leading to CPG – CDM gap, the impact of those barriers on the 

integration of CPGs into CDM, that is the CPG-CDM gap and the interventions that could be used to 

remove or minimize the impact of those barriers on CPG-CDM gap. Hence the term KABF used in 

this entire thesis essentially refers to the frameworks developed by Cabana et al (1999), Fischer et al. 

(2016). Thus, KABF and the predictive model developed by Roelens et al. (2006) are used as theories, 

underpinning the barrier analysis, in this research. An important feature of the three frameworks 

(Cabana et al. 1999; Fischer et al. 2016; Roelens et al. 2006) is that all the three frameworks examine 

the knowledge (knowledge management concept) and attitude (behavioural aspects) of the 

practitioners that act as barriers to the integration of research knowledge into clinical practice. The 

next section discusses the barriers leading to CPG-CDM gap in the field of PT. 

  

2.5.2 Barriers attributed to CPG-CDM gap in the context of PT 

From the preceding discussion, it can be seen that there could be factors considered as barriers to 

integration of CPG in in the field of PT, and only limited research is published in the literature in the 

field of PT concerning the barriers to integration of CPG in clinical practice or the CPG-CDM gap 

(e.g. Bernhardsson et al. 2014). Further, not much is known about the barriers that have implications 

on changing the clinical practice behaviour of the practitioner linked to EBCDM. Although not many 

studies are available in regard to barriers leading to CPG-CDM gap in the context of PT; it can be 

argued that the concept of the barriers to EBP can be applied to the concept of barriers to the CPG- 

CDM gap too and this argument is supported in the literature (Stander et al. 2018). This is possible, 

due to the fact that essential feature of EBP concept is the integration of research knowledge in 

clinical practice and hence making it possible to extend the concepts of barriers to EBP to the concept 

of barriers affecting the CPG-CDM gap. The identified barriers to EBP exist at various levels 

including individual, organisational and system levels across the healthcare professions (Curtis et 

al.2017; Fischer et al. 2016; Argyriou et al. 2015; Silva et al. 2015; Rainbard et al. 2006; Grol & 

Grimshaw, 2003; Jette et al. 2003; Cabana et al. 1999) and various attempts were made to categorize 

them in the context of PT (Silva et al. 2015; Sibley & Salbach, 2015; Campbell, 2013; Jette et al. 

2003). Thus, in this research, EBP barriers are viewed as barriers to CPG integration in clinical 

practice. Table 1 under Appendix 2.6 shows a list of barriers to EBP at various levels in the context of 

PT from which the practitioner level barriers were extracted according to KABF by Cabana et al. 

(1999) shown in Table 1 under Appendix 2.7. 

 

Researchers have identified barriers that can affect EBP, at various levels including the individual, 

organizational and at the system levels.  For instance, a practitioner might be encountering barriers at 

individual as well as at organizational level as the organizations do not have a policy to use of CPG in 

clinical practice. Many a times, an individual practitioner might integrate CPG into CDM, regardless 

of the organizational barriers. In other words, overcoming the barrier at practitioner level is much 
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more feasible to achieve compared to addressing the organizational barriers that might even require 

policy and procedural changes. It is recommended that attempts made to influence or change the 

clinical practice behaviour is more amenable as opposed to an attempt to change the organizational 

context (Scott-Findlay& Estabrooks, 2006). Table 2.6 shows barriers to EBP, in the context of PT, at 

the practitioner level were extracted according to KABF, by Cabana et al. (1999). 

 

2.5.3 Discussion on selected barriers affecting CPG-CDM Gap  

Table 2.6 categorized the barriers, at the practitioner level, according to KABF by Cabana et al. 

(1999) and shows that the existence of many barriers at the practitioner level is relatively common, 

when compared to other barriers. Barriers at all levels, seems to be important, focus of this research is 

only on barriers, at the PT practitioner level, with regard to integration of CPG into CDM. Although, 

barriers exist at organizational and system levels, those have not been studied in this research because 

studying all the contexts in one research will be complicated, time consuming and may lead to 

difficulties in conclusively addressing the research objectives. In addition, limited studies addressing 

the barriers existing at the individual PT practitioner level in integrating CPG into CDM could be a 

major reason CPG-CDM gap, a reason that supports the rationale behind the focus of this research on 

barriers at PT practitioner level exclusively. In order to ensure that focus of the research is maintained 

on, how to minimize the CPG-CDM gap, this research focuses only on widely discussed barriers, 

hindering the integration of CPG into CDM and considered to be significant in the context of 

individual PT practitioners (Ramirez –Velez et al. 2015; Silva et al. 2015; Bernhardsson et al. 2014; 

Queiroz and Santos, 2013 (cited in Silva et al. 2014); Gorgon, 2012; Nilsagard and Lohse,  (2010); 

Buchard, 2009; Salbach et al. 2007; Iles and Davidson, 2006; Jette et al. 2003) extracted from Table 

2.6. For instance, lack of awareness and familiarity to CPG leads to lack of knowledge, as a barrier to 

EBP (Stander et al. 2018; Chan et al. 2017; Barth et al. 2016; Hoesing, 2016; Southern et al. 2014; 

Bernhardsson et al. 2014). Insufficient skill and self-efficacy are reported to have been observed 

among PTs, related to CPG (Salbach et al. 2010; Jette et al. 2003). Similarly, interpretation and 

implementation of research knowledge requires skills and judgment; attributes referred to as self-

efficacy of the PTs (Ramirez –Velez et al. 2015; Silva et al. 2015). Thus, the four barriers chosen for 

investigation were knowledge of CPG, motivation to adopt CPG, attitude towards CPG and self-

efficacy to adopt CPG and the next sections review critically those four barriers. 

 

2.5.4 Knowledge as a barrier affecting CPG-CDM gap 

Knowledge of CPG could influence the practitioner behaviour, either to integrate or not to integrate 

the CPG in the clinical practice. Thus, lack of knowledge could lead to lack of integration of CPG into 

CDM and hence could become a barrier. According to the KABF (Cabana et al. 1999; Fischer et al. 

2016), lack of awareness and familiarity are two important aspects that are related to knowledge. CPG 

for VTE in PT is recently published and the PT practitioner might not be aware and familiar with 
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CPG for VTE. That means if there is lack of awareness of the CPG as well as familiarity with the 

recommendations in the CPG, then the PTs will not be able to incorporate the latest research 

knowledge in the management of patients. That means that while the practitioner is capable of 

enhancing patient care, in reality the practitioner may not be doing so due to lack of awareness and 

familiarity of the CPG for VTE. Here the knowledge component of CPG for VTE could be a 

considered as a factor affecting the clinical practice and delivery of patient care. In order to 

understand how knowledge can act as a barrier, the following sections review the literature and 

critically examine knowledge as a concept and lack of knowledge or incomplete knowledge can act as 

barrier affecting integration of CPG into CDM.  

 

Knowledge can be considered as, knowing about certain aspects including those that can be 

understood using facts or concepts or laws or judgements or feelings or principles or insights or causal 

relationships (Ahmad & Daghfous, 2010). For instance, some classifications or typology of 

knowledge are considered as concepts. Classification of knowledge could be general and specific or 

explicit and tacit or individual and organizational or routine and procedural knowledge (Alhalhouli et 

al. 2014). In contrast another typology of knowledge in the specific clinical practice context, 

categorizes clinical knowledge into three dimensions namely propositional, professional, and personal 

dimensions (Higgs &Titchen, 1995). While it is possible that the many ways in which the concept of 

knowledge could be understood, this multiple way of defining knowledge makes it difficult to 

operationalize it precisely. At the same time multiple ways also provide linkage with the concept to a 

particular form of knowledge; for instance, research knowledge by which it is possible to have a better 

perspective of the concept. It is important to understand the basic concept of knowledge to explain 

how such knowledge could be translated into practice. For instance, Bernhardsson et al. (2015) claims 

that although research knowledge is more accessible, explicit and generalizable, rendering it suitable 

to be applied widely, it is unlikely to provide tried-and-tested answers that could be applied directly to 

clinical practice. These arguments show that knowledge even if derived through research, can be a 

challenge or a barrier to implementation in clinical practice (Murad, 2017). That is sometimes other 

forms of knowledge for instance practice-based knowledge or experiential knowledge could be useful, 

as it is based on experience and is an integral part of understanding the individual patient to provide 

patient centred care (Lee, 2011), although such knowledge is not generalizable and easily accessible 

(Bernhardsson et al. 2015). In both the situations it is seen that knowledge and its translation into 

practice is barrier ridden.  

 

Several theories provide support to establish the relationship between knowledge and behaviour. For 

instance, Theoretical Domains Framework (TDF) is a behaviour change theory proposed by Michie et 

al. (2011) that is widely used by researchers to understand the behavioural aspect of intervention 

studies. TDF integrates several theories including 12 behaviour change theories, reflecting 14 
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motivational theories, 11 action theories and 8 organizational theories in single framework to 

understand the human behavioural change. TDF discusses about 12 domains that could affect the 

behaviour change and relate the domain of knowledge directly to the domain of behaviour, providing 

support to the conceptualization of a direct linkage between knowledge in CPG and CDM as a 

behavioural construct, in this research. Further, the KABF by Cabana et al. (1999) and Fischer et al. 

(2016) proposed that, knowledge affects the clinical practice behaviour of the practitioner and 

considered lack of awareness as well as lack of familiarity as subset of factors under the construct of 

knowledge. Likewise, specific KT theories including OMRU framework (Logan & Graham, 1998; 

Graham & Logan, 2004a: Graham & Logan, 2004b; Hogan, & Logan, 2004) provides support to the 

argument that lack of knowledge could acts as a barrier hindering the integration of research 

knowledge into clinical practice. Further, the model developed by Graham et al. (2006) known as 

Knowledge to Action (KTA) model, knowledge as a component has been described to have some 

effect on the clinical practice behaviour.   

 

Detailed literature review was conducted to identify some examples showing relationship between 

CPG recommendations along with the consequences arising from non- adherence to the 

recommendations and there were no such examples available in regard to CPG for VTE in PT. Thus, 

this researcher created hypothetical scenarios that could explain a specific recommendation given in 

CPG for VTE in PT, with its relationship to CDM and the expected complication arising from non- 

adherence to the recommendation. The following sections that discuss each of the four selected 

barriers will have a table depicting the hypothetical scenario with a specific CPG recommendation 

that is most appropriate to explain the relationship between the four selected barriers and the 

consequence of non- adherence to that recommendation.  An illustration of the concept of research 

knowledge concerning CPG for VTE in PT and the barriers to its integration to CDM and the 

consequence is provided in Table 2.4.  

 

Table 2.4 Illustration of a recommendation in CPG for VTE in PT, knowledge as possible barrier and 

the effect on CDM 
CPG for VTE 

Recommendation 

Key concepts Barrier at the 

practitioner level 

Examples of studies supporting 

the presence of barrier 

Affected 

CDM 

component 

“PTs should recommend 

mechanical compression 

(e.g., IPC, GCS) when 

individuals are at high 

risk for LE DVT. 

(Recommendation 4.) 

(Hillegass et al. 2015) 

Recommending 

mechanical 

compression as a 

preventive 

measure for LE 

DVT 

Lack of 

Knowledge 

about the risk 

factors for LE 

DVT due to lack 

of awareness or 

familiarity 

Ramirez –Velez et al. 2015; Silva et 

al.2015; Bernhardsson et al. 2014; 

Queiroz and Santos, 2013 (cited in 

Silva et al. 2014); Nilsagard and 

Lohse, 2010; Buchard, 2009; 

Salbach et al. 2007; Iles and 

Davidson, 2006; Jette et al.  2003  

Failure to 

integrate 

Preventive 

measures for 

LE DVT in 

clinical 

practice 

 

Table 2.4 shows that recommendation number 4 of the CPG for VTE in PT emphasizes on integrating 

preventive measures for LE DVT in clinical practice.  Although the PT might be aware that LE DVT 
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is preventable, this recommendation in the CPG is strongly supported by research evidence and hence 

could be highly useful to PTs. In addition, Hillegass et al. (2015) reported that several studies show 

that use of mechanical compression alone was beneficial to the patient and decreased the incidence of 

LE DVT or PE considerably giving contrasting opinion. However, when mechanical compression if 

combined with other preventive measures then such a treatment is shown to have provided additional 

benefit to patients. Hence, if the PT is not aware and familiar with this CPG, then there is a 

probability that PT might not give adequate importance to the preventive measures for LE DVT. In 

this situation, lack of awareness and familiarity with CPG recommendations could act as barriers 

leading to the CPG-CDM gap. If behavioural aspects become barriers, then, CPG as research 

knowledge cannot be translated.  On the other hand, if the knowledge component is not understood 

properly, then the complexity of CPG knowledge itself will become a barrier. This will be the case if 

only one component of CPG for VTE in PT is considered as research knowledge in isolation.  In 

contrast if the entire set of fourteen recommendations of the CPG for VTE in PT is analysed together 

to understand whether the research knowledge is a barrier by itself or due to behavioural aspect while 

being integrated in practice, then also research knowledge could become complex and difficult to 

understand. Either way the research knowledge could become very complex and hence a barrier.  

 

An important inference that could be arrived at this point is that knowledge particularly research 

knowledge, could be a major barrier if accessibility, familiarity, awareness, understanding, 

practicability, applicability and any other aspect, for instance, behavioural ones are not addressed, and 

some research is already conducted supporting such an inference. For instance, Sehl et al. (2017) 

concluded that the current level of CPG adherence is affected by lack of awareness and lack of 

familiarity with reference to the Global Initiative for Chronic Obstructive Lung Disease (GOLD) 

guidelines. Likewise, Southern et al. (2014) reported that knowledge and attitudinal barriers were 

responsible for the non-adherence of a CPG for Hepatitis C screening program among the physicians 

and these factors are critical particularly in cases where the specific CPG is complex. Based on the 

study by Southern et al. (2014), one can argue that the problem will be even more pronounced if there 

is complexity involved in recommendations of a CPG, that need to be integrated into CDM.  

 

While some studies have investigated knowledge as barrier to integration of CPG in practice, such 

studies are not conclusive and generalizable.  For instance, a study by Aftab et al. (2014) reported a 

weak but significant relationship between knowledge of the CPGs for Asthma and CPG compliance 

among emergency doctors. The sample size of this study was low (n=27) and the mean age of the 

doctors was 27.3 years, restricting its application to young physicians only. Chan et al. (2017) 

identified knowledge and attitude as practitioner level factors that affect CPG implementation in the 

context of Physicians, making it contextual. While on the one hand, researchers argue that practitioner 

may not adhere to a CPG, due to lack of awareness of as well as familiarity with a CPG’s existence 
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(Asonganyi et al. 2013), on the other, there are contradicting opinions that show lack of awareness is 

not a major factor in determining the CPG compliance. For instance, Sanchez et al (2014) argue that, 

lack of familiarity with the CPG recommendation is not a factor that is correlated with inappropriate 

prescription of antibiotics among the primary care providers in the USA. While CPGs are useful in 

EBP, evidence is rarely unequivocal in regard to the current level of such integration of research-

based knowledge in practice-based knowledge to make appropriate judgments in specific clinical 

situations (Bernhardsson et al. 2015). Further, Bernhardsson et al. (2015) reports that the integration 

of both research-based as well as practice-based knowledge has been identified as ‘a core challenge’ 

in the EBP literature making it necessary to investigate CPG integration into CDM. Any study that 

brings out a more meaningful outcome could be highly beneficial to the patients as well as the 

practitioner. 

 

2.5.4.1 Operationalization of knowledge as a barrier affecting the CPG-CDM gap 

Knowledge has been operationalized in different ways but as a barrier its operationalization is not 

clear in the literature. For instance, KABF by Cabana et al. (1999), consider knowledge as a barrier 

and clearly shows that knowledge as a barrier affects clinical practice behaviour. Similarly, 

knowledge as a concept has been described as an independent variable that determines clinical 

practice by Roelens et al. (2006). Another study by Zwerver et al. (2013), about CPG adherence 

related to depression among insurance physicians, it was seen that knowledge and skills were the 

determinants that were directly related to CPG adherence. Contradictory to the above finding, 

Baiardini et al. (2009) argue that changes in knowledge or attitude, not necessarily lead to changes in 

behaviour.  In another representation knowledge is associated with interventions to remove barriers 

and is termed as knowledge translation interventions or KTIs. In another instance, knowledge is 

identified as professional knowledge, propositional knowledge and personal knowledge which are 

related to the CPG-CDM gap. It is important to note that the concept of knowledge in this research 

indicates the knowledge of the PT in CPG and not research knowledge itself. This has to be clearly 

understood as the review of the concept of knowledge in the literature has been shown to represent as 

familiarity and awareness (Roelens et al. 2006; Cabana et al. 1999) with regard to CPG and evidence 

based clinical practice which signify knowledge of the PT in CPG. Thus, it can be seen that there are 

different representations of knowledge as affecting CPG, CDM and the CPG-CDM gap. However 

empirical evidence that has related knowledge as a component (not research knowledge) that has the 

potential to determine clinical practice behaviour is hard to find in the literature although it could be 

represented as a construct and quantitatively measured in empirical studies. Studies by Silva and 

Costa, (2015) and Garland, (2013) showed that knowledge could be measured using a research 

instrument. In addition, knowledge management theories can also support the conceptualization of 

knowledge barrier in integration of CPG into CDM. The ongoing discussions also point out that 

knowledge as a barrier needs to be addressed using appropriate interventions. While the use of 
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interventions is an established method to address barriers (see section 2.7.3) it is not clear in the 

literature which intervention could address this barrier and to what extent. A detailed review on 

interventions is provided under section 2.7.3. 

 

2.5.4.2 Summary 

While knowledge in general could be considered as a major factor affecting integration of research 

into clinical practice, it is evident from the foregoing discussions that it also can act as a barrier to the 

integration of CPG into CDM. As demonstrated by the example of CPG for VTE in PT, knowledge as 

a barrier can be a serious issue that widens the CPG-CDM gap if not addressed. Supporting the above 

argument, various studies conducted both in the field of medicine and PT could not provide 

conclusive evidence to identify and address knowledge as a barrier. Thus, there is a need to examine 

knowledge as a barrier to the integration of CPG in clinical practice with regard to PT and specific 

contexts involving CPGs, for instance, CPG for VTE in PT. The next section addresses the 

behavioural barriers that affect CPG – CDM gap, beginning with PTs attitude toward to CPGs. 

 

2.5.5 Attitude as a barrier affecting CPG-CDM gap 

Literature is replete with contradictory arguments about attitude of practitioners, in particular PTs, 

towards CPGs and its integration in clinical practice. Birrenbach et al. (2016) reported that not much 

is known about attitudes and perceived barriers to use of CPGs among Physicians in Switzerland. 

Echoing similar sentiments Koes et al. (2010) argue that the extent to which currently available CPGs 

are implemented and followed in different countries is largely unknown especially with regard to 

change behaviour of health care practitioners. In order to examine, how attitude of practitioners 

towards CPG as a concept affects its integration into CDM in PT, the following sections review the 

concept of attitude, definitions, models and theories concerning the attitude, operationalization of 

attitude as a barrier and impact of interventions on the CPG-CDM gap. As mentioned earlier, concepts 

related to attitude towards CPG integration in clinical practice is grounded on the KABF developed by 

Cabana et al. (1999) and Fisher et al. (2016) (see section 2.5.1.). 

 

2.5.5.1 Attitude     

Attitude as a concept is widely discussed in the management, behavioural, social sciences and 

healthcare literature (Gardener, 2017; Tilson et al. 2016). However, literature on attitude as a concept 

with regard to CPG and its integration into CDM, in the field of healthcare is limited and particularly 

in the field of PT, there are not many studies are available that investigated the attitude. The literature 

points out that attitude of healthcare professionals towards the adoption of a new CPG or an updated 

CPG in general is not observed to be uniform (Curtis et al. 2017) due to a variety of reasons including 

those concerning the characteristics of CPG itself (e.g. complexity) (Graham & Logan, 2004a: 

Graham & Logan, 2004b; Grol and Wensing, 2004; Cabana et al. 2000; Davis et al. 1997; Logan & 
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Graham, 1998), practitioner’s change behaviour (e.g. lack of outcome expectancy: not willing to 

adopt a CPG due to the assumption that the outcome of adoption of CPG in practice is not useful) 

(Wisnivesky et al. 2008; Roelens et al. 2006), environment (lack of peer support leading the questions 

the credibility of the CPG) (Ramirez –Velez et al. 2015; Bernhardsson et al. 2014; Gorgon, 2012) and 

patients related reasons (non-adherence of the patient and patient preferences ) (Jack et al. 2010). 

Some studies have linked attitude and change in practice behaviour of PTs (Tilson et al. 2016; 

Sibley& Salbach, 2015; Gurses et al. 2010: Van der Wees et al. 2008) and some arguments in the 

literature consider unfavourable attitude to be a major barrier to the adoption of CPG although 

inconclusively (Curtis et al. 2017; Gardener, 2017). If attitude towards CPG of PTs can be understood 

better, then, there is a greater chance that a coordinated effort could be thought of amongst PTs that 

would enable some sort of a predictability of the PTs behaviour towards the integration of CPG into 

CDM. Example of how attitude can be understood is given in Table 2.5 related to CPG for VTE in 

PT. 

 

Table 2.5 Illustration of a recommendation in CPG for VTE in PT, attitude as possible barrier and the 

effect on CDM 
CPG for VTE 

Recommendation 

Key 

concepts 

Barrier at the 

practitioner level 

Examples of studies 

supporting the presence 

of barrier 

Affected CDM 

component 

“PTs should screen for 

risk of VTE during the 

initial patient interview 

and physical 

examination” 

(Recommendation 3) 

(Hillegass et al. 2015). 

Screen for 

risk of 

VTE 

Attitude of PTs 

towards conducting an 

initial interview and 

physical examination 

as part of screening 

process, with careful 

consideration to the 

risk factors for DVT.   

Bernhardsson et al. 2014; 

Queiroz and Santos, 2013 

(cited in Silva et al. 

2014); Gorgon, 2012; 

Nilsagard and Lohse, 

(2010); Buchard, 2009; 

Salbach et al. 2007; Jette 

et al.  2003.  

Screening for the 

risk of VTE will not 

be implemented 

 

From Table 2.5 it can be seen that CPG for VTE in PT recommendation no.3 suggests that PTs should 

examine the patients for risk of VTE during the initial patient interview as well as the physical 

examination. At this stage, some PTs might conduct a detailed initial screening of the patient that 

could enable the early detection of LE DVT. Some others might not conduct a detailed initial 

screening of the patient due to their busy schedule thus overlooking certain details that could lead to 

non-detection of LE DVT leading to complications later. Similarly, some PTs would be examining the 

patient considering several risk factors (e.g. age, history of cancer, recent surgery and or 

immobilization, contraceptive use) which could help in early detection. For example, advancing age is 

considered as a risk factor while treating patients for VTE as patientcare given by PTs to address VTE 

varies with age. There are situations where this risk factors are completely overlooked by some PTs 

because they do not feel those are important aspects, leading to non-detection of LE DVT and thereby 

failure of early detection suggested by the CPG. The hypothetical example given above points out that 

the behavioural aspect of attitude has a bearing on integration of CPG into CDM. Perhaps if one 
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understands and defines attitude as barrier then it is possible to find a solution to tackle attitude as a 

barrier to the integration of CPG to CDM. This is discussed in the next section. 

 

2.5.5.2 Conceptualization of attitude 

Attitude as a concept in the healthcare discipline, in particular PT has been explained with support of 

various theories and models. For instance, theory of planned behaviour (TPB) explains that attitude is 

a multiplicative function of beliefs because of which behaviour of people leads to some outcomes and 

assessment of those outcomes. Further, changing attitude is based on changing behavioural beliefs 

(Fishbein & Ajzen 2010). If a person believes that the result of certain behaviour is favourable, then it 

is expected that the attitude of that person will be favourable. That is to say, if a practitioner believes 

that integration of CPG into CDM can lead to better patientcare, then the attitude of the healthcare 

practitioner will be favourable towards this integration. In another instance, diffusion of innovation 

(DoI) theory argues that innovation is affected by the positive or negative attitude formed in a person 

that occurs at the persuasion stage of the diffusion of an innovation (Rogers, 2003).  This implies that 

attitude as a behavioural aspect, affects a person either to adopt or reject an innovation, depending on 

whether the innovation, persuades the person to have favourable or unfavourable attitude. This 

implies that CPG as an innovation, if it persuades the PTs to develop a favourable attitude, then the 

PTs will adopt the CPG and integrate it in their practice and the vice versa. According to the 

transtheoretical model of behaviour change, behavioural change is a continuous process and can be 

considered to comprise five stages of precontemplation, contemplation, preparation, action and 

maintenance (DiClemente & Prochaska.1983; Prochaska & Velicer, 1997). Known as the readiness to 

change model, it is considered to be a very reliable and effective one that can be used to improve the 

healthcare professional’s practice. The first transition from precontemplation stage to contemplation 

stage takes place when professional’s knowledge and attitude changes. This implies that if a 

healthcare professional is presented with an innovation that can improve the clinical practice, then the 

professional’s attitude needs to be favourable to enable him or her to transit from the first stage of 

precontemplation to the second stage of contemplation of using the innovation in practice. This means 

that if only the professional’s attitude is positive, he or she will contemplate on adopting the 

innovation. What causes this behavioural change is still not clear and is not explained clearly in any of 

the aforementioned theories. But it is clear that the behavioural belief is certainly not easy to predict 

and could in many instances act as a barrier for integration of innovation into clinical practice. From 

the above discussions, it can be seen that there are theories that provide support to conceptualize 

attitude as a behavioural construct, in the management of clinical practice.  

 

According to Eagly and Chaiken, (1993, p. 1) attitude could be defined as “a psychological tendency 

that is expressed by evaluating a particular entity with some degree of favour or disfavour". However, 

Hogg and Vaughan (2005, p. 150) define attitude as "a relatively enduring organization of beliefs, 
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feelings, and behavioural tendencies towards socially significant objects, groups, events or symbols". 

According to KABF by Cabana et al. (1999), the attitude as a construct is affected by a subset of 

variables or factors including lack of agreement, skill or self-efficacy, motivation, outcome 

expectancy with reference to CPG adherence. Further, there are arguments that ‘decision making’ is 

influenced by knowledge and attitudes (Hogg, &Vaughan, 2018).   These arguments indicate the 

complexity of attitude as a behavioural aspect that could be used for explaining the diverse 

behavioural aspects of people including healthcare professionals in regard to the CPG-CDM gap. 

Despite this, the extent to which attitude affects a practitioner to change his or her practice behaviour 

is not well understood. Thus, there is a need to understand how attitude as a construct can be 

operationalized, taking into account the context of PT grounding it on appropriate theories. The next 

section addresses this aspect.   

 

2.5.5.3 Operationalization of attitude as a barrier affecting CPG-CDM gap  

There are two aspects concerning the operationalization of attitude as a barrier affecting CPG-CDM 

gap. The first one is its relationship to CDM as change in behaviour construct using quantitative 

studies. The second one is, the study of attitude of healthcare professionals towards patientcare, using 

qualitative studies. From the quantitative studies’ point of view attitude as a construct has been 

operationalized by researchers as a behavioural change construct. According to Campbell et al. (2013) 

attitude as a barrier can be linked to EBP in the context of allied healthcare professionals. Similar 

studies are conducted by Bernhardsson et al. (2014) and Salbach et al. (2010) in the context of PT. A 

study by Bernhardsson and Larsson, (2013) showed that attitude could be measured quantitatively 

using a research instrument. Studies by Quiros et al. (2007) measured the construct ‘Attitude’ of ICU 

staff, toward CPG quantitatively and Rubin and Parrish (2010) measured the attitude towards EBP 

using another instrument. Thus, it is possible to represent the construct ‘attitude’ in empirical studies 

and measure it objectively and quantitatively. Operationalizing attitude towards CPG as a construct 

and relating that to clinical practice behaviour of PTs, from the point of view of behavioural aspects 

concerning management science will help to understand the predictability of clinical practice 

behaviour of PTs when their attitude towards CPG changes. 

 

According to Gardener, (2017) whether a healthcare practitioner’s attitude and beliefs influence the 

approaches adopted by the practitioner to treat chronic low back pain is not clear. Attitude of PTs that 

disagrees with recommendations of the CPG can potentially lead to noncompliance or nonadherence 

of CPGs causing the CPG-CDM gap. While PTs in general have a favourable attitude and belief 

regarding CPGs for low back pain, PTs with biomedical treatment orientation could have high fear 

avoidance belief and hence do not adhere to CPGs (Gardener, 2017).  Scurlock-Evans et al. (2014) 

argued that even PTs with positive attitude towards EBP and hence CPGs, may not be implementing 

EBP. However, when viewed from a qualitative healthcare research perspective, attitude of healthcare 
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professionals has been operationalized in some studies as purely a barrier. For instance, a study by 

Harting et al. (2009) reported the unfavourable attitudes. Some reasons were also conjectured 

including national or cultural differences and opinions of participants in the study being highly critical 

of the CPGs. Similarly, Lizarondo et al. (2011 examined the individual characteristics of the allied 

health professionals and pointed out that attitudes and beliefs about research are significant predictors 

of self-reported research knowledge use amongst them. From the discussions given above it is 

possible to infer the following with regard to operationalizing attitude of PTs towards integrating CPG 

into CDM: 

 Positive attitude of PTs towards CPG favours integration into clinical practice. 

 Positive attitude of PTs towards CPG does not favour integration into clinical practice. 

 Positive attitude of PTs towards CPG favours integration into clinical practice and translates 

into high quality and consistent EBP. 

 Positive attitude of PTs towards CPG favours integration into clinical practice and does not 

translate into high quality and consistent EBP. 

 Negative attitude of PTs towards CPG does not favour integration into clinical practice. 

 Negative attitude of PTs towards CPG does not favour integration into clinical practice but 

yields satisfactory results in patientcare that uses current practices not in line with CPG 

recommendations. 

The above inference is supported by extant literature (Tilson et al. 2016; Scurlock-Evans et al. 2014). 

An example of the operationalization of attitude as a barrier to the integration of CPG into CDM can 

be demonstrated by the previous example. After critically reviewing the literature and analysing how 

and to what extent attitude could be used as a predictor of CPG-CDM gap it is important to gain 

knowledge about a possible way to remove the barrier or minimize its impact on the integration of 

CPG into CDM. This is discussed in section 2.7.3 related to interventions which are argued to be 

useful in removing attitudinal barriers. 

 

2.5.5.4 Summary 

The foregoing discussions have shown that both favourable and unfavourable attitude of healthcare 

practitioners including PTs affect the integration of CPG into CDM as behavioural barriers. The 

review reveals that hardly any study has been conducted in the context of PTs about understanding 

how attitude of PTs could be understood in relation to CPG- CDM gap and used as predictors of the 

CPG-CDM gap.  Different theories, models and definitions have been examined to gain knowledge 

about attitude as a construct and how it can be operationalized as a predictor of CPG-CDM gap. The 

review indicates the possible use of interventions to remove attitude as a barrier. The next section 

discusses self-efficacy of practitioners as a barrier and the aspects related to CPG-CDM gap. 
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2.5.6. Self-efficacy as a barrier affecting CPG – CDM gap 

CPGs are expected to improve CDM (see Appendix 2.4). However, those CPGs are not self-

implementing. Practitioners must make efforts to integrate those CPGs into clinical practice including 

decision making. But literature shows that barriers exist to integrating CPGs into practice. For 

instance, Tilson et al. (2016) argued that PT’s use of research knowledge in clinical practice are 

influenced by different aspects including self-efficacy; EBP-related attitudes, knowledge and skills, 

and self-reported behaviours indicating that lack of self-efficacy could affect PTs in adopting CPGs in 

EBP. Similarly, Rea et al. (2004) argued that PTs’ practice is related to their self-efficacy and 

outcome expectations implying that lack of self-efficacy could be a barrier to providing better 

patientcare. While it is argued that self-efficacy of a PT helps in integrating CPG into CDM, it is not 

clear when lack of self-efficacy act as a barrier then how does it affect the CPG-CDM gap. 

Preliminary examination of the literature in the field of healthcare in general and PT in particular 

indicated that the gap created by self-efficacy or the lack of it is witnessed in different ways although 

it is not clear whether there are levels of self-efficacy or the lack of it that cause the gap or affect the 

level of the gap. Further as a component affecting the behavioural aspect (e.g. CPG adherence 

behaviour or EBCDM) self-efficacy is found to be a changing phenomenon with some researchers 

arguing that varying frequency of self-efficacy can affect the extent of integration of CPG into CDM, 

in other words the CPG-CDM gap. For instance, one of the inconclusive arguments found in the 

literature is that higher the self-efficacy of PTs more likely is their engagement in CDM (CPG 

adherence behaviour) (Salbach et al. 2010).  

 

To know more about this phenomenon called self-efficacy it was necessary to review the relevant 

literature and gain knowledge about its influence on the CPG-CDM gap. Thus, this section reviews 

the concept of self-efficacy of PTs with regard to integration of CPG into CDM, definitions, models 

and theories concerning the self-efficacy of PTs as a clinical practice behavioural component, its 

operationalization as a barrier to integration of CPG into CDM as part of knowledge management of 

health science, its impact on the CPG-CDM gap and interventions that could influence its impact. 

Here again the concept of the relationship between self-efficacy of PTs and CPG-CDM gap is 

grounded on the models developed by Cabana et al. (1999) and Fischer et al. (2016). In addition, the 

concept of self-efficacy is established from the theoretical explanations given by Bandura (1994 & 

1977). The forthcoming sections deal with these aspects.  

 

2.5.6.1 Self-efficacy of PTs towards CPG 

Self-efficacy as a concept is shown to affect PTs in their patientcare process. The argument of 

Bandura (1977) that self-efficacy can explain a person’s ability to succeed in specific situations or 

accomplish a task provided the support to link self-efficacy to the behavioural aspects using the social 

cognitive theory. Bandura (1977) explained that in the presence of barriers and repugnance (aversion), 
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expectations of personal self-efficacy determine: (a) whether the coping behaviour will be triggered; 

(b) the quantum of effort that will be put in and (c) the extent of time over which it will be sustained. 

It is further argued that expectations of personal efficacy originate from the sources of information 

namely vicarious experience, verbal persuasion, performance accomplishments and psychological 

states. According to Bandura's theory, individuals with high self-efficacy would have a tendency to 

consider difficult tasks as a challenge and attempt to master it rather than avoiding it. While literature 

shows that self-efficacy is firmly grounded on Bandura’s theory, some have criticized Bandura’s 

model as pseudo empirical and baseless (Smedslund, 1978). In fact, Smedslund (1978) says 

Bandura’s theory of self-efficacy that is based on psychology is simply common-sense observation 

about life and behaviour. Further Smedslund (1978) argued that most empirical studies involving 

relationships concerning the field of psychology are analytic in nature and correlation found in those 

relationships is more or less automatic, making the investigations pointless. Smedslund (1991:331) 

says “Studies that show that people who do not believe that they can do something do not try to do it 

are pseudo empirical”. Despite strong criticism, Bandura’s model offers a strong ground to investigate 

the concept of self-efficacy as part of an empirical study in the management discipline; an argument 

that finds resonance in the literature. 

 

This research focuses on explaining self-efficacy as a barrier to the integration of CPG into CDM in 

PT and how such a barrier can be overcome using interventions which is part of the practice 

behaviour of the PTs and hence falls under the management science discipline. To gain a deeper 

understanding of this phenomenon this review use an example of a recommendation from CPG for 

VTE in PT (see Table 2.6) and examines the concept of self-efficacy as a barrier. 

 

Table 2.6 Illustration of a recommendation in CPG for VTE in PT, self- efficacy as possible barrier and the 

effect on CDM 

CPG for VTE 

Recommendation 

Key 

concepts 

Barrier at the 

practitioner level 

Examples of studies 

supporting the presence of 

barrier 

Affected 

CDM 

component 

“PTs should establish the 

likelihood of an LE DVT 

when the patient has pain, 

tenderness, swelling, 

warmth, or discoloration in 

the lower extremity”. 

(Recommendation 5.) 

(Hillegass et al. 2015).  

Assessing 

the risk of 

LE DVT 

using 

standardize

d tools.  

Self-efficacy to 

identify the clinical 

features of LE 

DVT and assess the 

risk of LEDVT 

using tools like 

Wells Score. 

Ramirez –Velez et al. 2015; 

Silva et al. 2015; Bernhardsson 

et al. 2014; Queiroz and 

Santos, 2013 (cited in Silva et 

al. 2014); Buchard, 2009; 

Salbach et al. 2007; Iles and 

Davidson, 2006; Jette et al. 

2003  

Risk 

assessment for 

LE DVT 

 

From Table 2.6 it can be seen that there is a certain skill needed to identify the clinical features and 

assess the risk of LE DVT using tools like Wells Score to make confident clinical decisions. 

However, this could be a challenging situation to some practitioners. Improper assessment of the risk 

of LE DVT could lead to improper diagnosis which could affect the patientcare. In such situations, the 

clinician’s self-efficacy plays a leading role. For instance, if the clinician is well versed in identifying 
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the features properly and assesses the risk of LE DVT properly despite complex situations, then the 

CDM of the clinician using the CPG concerning LE DVT could be considered as appropriate. Here 

the self-efficacy supports the clinician to make a complex clinical decision appropriately and is not 

seen as a barrier. On the contrary despite having a sound knowledge of the CPG for LE DVT and the 

clinician is not able to arrive at an appropriate decision, then it may be due to a lack of ability or lack 

of confidence on the part of the clinician to deal with the situation appropriately. Decision making in 

this situation involves the clinician’s ability to understand the CPG recommendation properly and 

integrate it in the patientcare process leading to better patientcare. 

If one considers the above example, then the possible situations that emerge and point to self-efficacy 

as a barrier to the integration of CPG into CDM are that PTs can or cannot address: 

 the issue of integration of CPG into CDM with self-efficacy but the CDM is not optimum.  

 the issue of integration of CPG into CDM with self-efficacy but the CDM is acceptable.  

 the issue of integration of CPG into CDM due to lack of self-efficacy.  

 the issue of integration of CPG into CDM with self-efficacy and make optimum CDM but may 

not address the issue. 

Here if one applies the theory of Bandura, it can help to explain PT’s ability to succeed or not succeed 

in specific situations where CPG needs to be integrated into CDM to accomplish better patientcare by 

linking self-efficacy to the integration of CPG into CDM behaviour of PTs using social cognitive 

theory. However, it must be borne in mind it may not be the social cognitive aspect alone that affects 

the PTs in using their self-efficacy in integrating the CPG into CDM. If the conceptualization and 

operationalization of self-efficacy is not well understood, then it may not be easy to manipulate this 

construct when viewed as a barrier to achieve better CDM behaviour of PTs.  

 

2.5.6.2 Conceptualization and operationalization of self-efficacy as a barrier 

Conceptualization of self-efficacy of PTs as a barrier in regard to CPG-CDM gap is not well 

investigated and it is not known how and to what extent self-efficacy can act as a barrier. If one used 

the KABF by Cabana et al. (1999) and Fischer et al. (2016), then self-efficacy is treated as part of the 

attitudinal construct which is conceptualized as a barrier to integrate knowledge into clinician practice 

behaviour. Contrary to that, Babatunde et al. (2017) and Zwerver et al. (2013) argued that attitude is 

an independent construct that affects the clinical practice behaviour of PTs. Thus, there is a 

contradiction in conceptualizing and operationalizing the concept of self-efficacy. Posnanski (2002) 

argued that self-efficacy can be visualized as made of two attributes namely the expectancy of a 

person that it is feasible to develop and implement a behaviour that is desired and the belief that the 

behaviour could bring the desired outcome. While the conceptualization of self-efficacy is not 

uniform each one of the different conceptualization of self-efficacy varies. For instance, the model 

developed by Cabana et al. (1999), self-efficacy was identified as a barrier CPG adherence behaviour 

of the practitioners. The model developed by Posnanski, (2002) called professional development 
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model explained self-efficacy as an enabler and barrier of professional development.  Fischer et al. 

(2016) expanded the model of Cabana et al. (1999) to include interventions that would explain how to 

remove unfavourable attitude towards CPG as a barrier. Zwerver et al. (2013) developed the Attitude, 

Social Norm, Self-Efficacy model (ASE model) which explained the physicians’ behaviour about 

CPG adherence. These are some of the important theories that are widely used in the literature in 

explaining self-efficacy as a concept.  

 

As far as the operationalization of the concept of self-efficacy is concerned literature shows 

contradictory findings. For instance, using the theoretical arguments of Bandura, (1977) and the 

model by Cabana et al. (1999), self-efficacy as well as motivation were considered as the subset of 

attitude along with lack of agreement, non-adherence to leading to a CPG-CDM gap. It is also 

important to note the contradictory views exist regarding empirical measurement of the construct self- 

efficacy. Although conceptualization and operationalization of self-efficacy in the literature is 

somewhat well established, some have cautioned about the possibility of self-efficacy beliefs in one 

context indirectly affecting those in another context. This gives rise to the possibility of error in 

judging the proper application of the concept of self-efficacy. Bandura, (2006) cautions that if 

perceived self-efficacy is not tailored properly to measure a particular object of interest, and then there 

is a possibility that the results obtained could be contentious. Considering the arguments of Van der 

Bijl and Shortridge-Baggett (2001) that in many instances it is possible that self-efficacy is considered 

as a temporary characteristic that is easy to influence and very specific to the happening and task on 

hand. These critical aspects must be considered while conceptualizing self-efficacy. Despite such 

tensions in conceptualizing self-efficacy, a statement of Bandura, (2006, p.319) which says, “The 

value of a psychological theory is judged not only by its explanatory and predictive power, but by its 

operational power to effect change” was very useful in many empirical studies in conceptualizing and 

operationalizing the concept of self-efficacy. Theories and models reviewed above provide a strong 

ground required to understand and operationalize self-efficacy as a concept in varying situations that 

involve the behavioural aspects of healthcare practitioners. Further, it can be seen that self-efficacy 

when operationalized as a barrier causing CPG-CDM gap then interventions could be used to tackle 

the barrier in reducing the gap. This aspect is discussed in detail under section 2.7.3. 

 

2.5.6.3 Summary 

In summary it can be seen that self-efficacy of PTs as a concept can act as a barrier in the integration 

process of CPG into CDM. It is also argued that this barrier could be dealt with interventions. In 

arriving at this inference, important theories, concepts and models have been reviewed and discussed 

critically. In addition, conceptualization and operationalization of self-efficacy as a barrier to CPG 

adherence or integration of CPG into CDM were critically reviewed. Thus, this section has provided a 

comprehensive review of self-efficacy as a concept that affects the CPG-CDM gap and proceeds to 
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the next section, review of motivation as an important construct that acts as a barrier to the integration 

of CPG into CDM.  

 

2.5.7 Motivation as a barrier affecting CPG-CDM gap 

Motivation is widely considered to be an important behavioural attribute of human beings. Motivation 

as a concept has been linked to the performance of people and the level of motivation vary amongst 

people as also their performance. In addition, motivation induces change in behaviour in human 

beings. An example of motivation affecting performance of PT can be taken as CPG adherence to 

improve patientcare; that might be perceived as a performance indicator and hence that could be 

considered as motivator inducing PTs to change their behaviour. While this example is somewhat 

simplistic, a hidden aspect in these examples is that the level of achievement of the result with regard 

to each PT could be different and the motivation levels also could be different. Such a variation may 

occur due to many reasons including factors affecting motivation (e.g. satisfaction) and motivation 

acting as a barrier (e.g. motivated to maintain existing clinical practice and not interested to introduce 

new CPGs). While it is commonly believed that motivation is a behavioural attribute that would 

enable human beings to perform, the same cannot be agreed as a general rule, because it is not clear 

why human beings behave differently due to changing motivation (NHS,2007). Especially when one 

deals with healthcare practitioners where there are a number of aspects that could affect motivation, 

interpretation of motivation and its conceptualization might be tricky. These arguments are applicable 

to even the integration of CPG into CDM of PTs as integration of CPG into CDM is considered to be 

affected by motivation of PTs. This aspect would be discussed in the next section. 

 

2.5.7.1 Motivation of PTs to integrate CPG into CDM 

Motivation as a factor could act as a barrier in translating CPG into CDM an argument that finds 

resonance in the literature (Ramirez –Velez et al. 2015; Silva et al. 2015; Bernhardsson et al. 2014; 

Queiroz and Santos, 2013 (cited in Silva et al. 2014); Gorgon, 2012; Salbach et al. 2007; Jette et al. 

2003) and is not investigated well.  For instance, it is known in practice and found in the literature that 

some PTs do not implement new CPGs or adopt improved versions of existing CPGs because they are 

motivated to adhere to the existing CPG and current clinical practice, due in part, the level of success 

they might have achieved and introducing a new CPG, might be considered to have the potential to 

disturb their well-settled practice. For instance, a recent qualitative study reports a quote from a 

physician as follows “…we don’t have to follow these guidelines. There may be many other issues to 

consider. We might be satisfied with the treatment that we already have, and not find the new 

treatment much better. It might even be more expensive. So, we don’t have to put it into practice” 

(Kristensen et al. 2016). In another instance, Hisham et al. (2016) reported that Physicians were 

‘comfortable’ with their current practice and did not see a valid reason to change their current 

practice. The reason for this could be their motivation to retain existing patients and gain new patients 
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through the partial or complete success they have achieved through the current practices. In this 

situation motivation of healthcare practitioners to adhere to the current clinical practices could be a 

barrier to integrate new CPGs or updated version of CPGs into practice.  The question that could be 

raised is that whether the motivation of PTs to adhere to current clinical practices should be 

considered as a barrier and allowed to change using interventions or not? Similar dilemma could be 

witnessed in the case of a PT who is well experienced and interested to integrate the latest CPG into 

CDM but fails to do so because the PT is guided by his or her experience and motivated to conclude 

that the latest CPG is not good enough to be integrated into CDM. Here again it may be appropriate to 

ask whether there is a need to use interventions to change the behaviour of the PT. It is also not 

known about the most appropriate intervention that could help to remove the motivation barriers.  

These are important gaps in the literature as literature is silent on these aspects. In order to gain 

knowledge on these issues it was necessary to understand the concept of motivation and review how 

this concept has been operationalized in the literature as a barrier. 

 

2.5.7.2 Conceptualization and operationalization of motivation as a barrier to integration of 

CPG into CDM 

Conceptualization and operationalization of motivation as a barrier in the literature vary. Some have 

conceptualized motivation as a barrier at healthcare professionals level hindering CPG integration in 

clinical practice (e.g. Clark et al. 2017) while some others have identified motivation as a barrier to 

the integration of CPGs from the patient’s perspective (Urias-Bodnar, 2017). Outside the healthcare 

domain, motivation has been conceptualized as a predictor of performance of human beings working 

in organizations (Ferreira, 2017) while some others have argued that it is determined by such factors 

as individual characteristics, cultural factors and organizational and work contexts (Franco et al. 2002). 

Furthermore, motivation has been described in several ways including intrinsic motivation, extrinsic 

motivation, reflective motivation and automatic motivation (Ferreira 2017; Clark et al. 2014, Guay et 

al. 2000). For instance, Wilson and Cleary, (1995) argued that personal motivation is a personal 

characteristic of a practitioner that affects the functional status which in turn affects the overall quality 

of patient management. Echoing similar sentiments, TDF as the behaviour change framework 

proposed by Michie et al. (2011) suggests that motivation of the practitioner is essential to generate a 

clinical practice behaviour change.  

 

While empirical studies that have operationalized the concept of motivation as a barrier are limited, 

some definitions of motivation were considered useful to conceptualize and operationalize motivation 

as a barrier. Motivation is considered to be representing the reasons for a specific behaviour (Guay et 

al. 2010, p. 712) that moves the person either to engage in or not to engage in something. Further, 

intrinsic motivation is defined by Lai, (2011) (also see Deci et al. 1999) as something that is animated 

by someone’s personal interest, enjoyment, or pleasure. In contrast extrinsic motivation is defined as 
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motivation governed by reinforcement contingencies. Lai, (2011) further argues that motivation could 

involve such aspects as a set of perceptions, beliefs, interests, values, and actions that are closely 

related because of which those aspects that lead to motivation could concentrate on cognitive 

behaviour (such as monitoring and strategy use), non-cognitive aspects (such as perceptions, beliefs, 

and attitudes), or both. The various definitions of motivation point that it is a behavioural aspect and is 

concerned with a variety of aspects including the attribute of a person to do or not to do something, as 

perception, belief and attitude and as a phenomenon that is driven by personal enjoyment, interest, or 

pleasure. NHS, (2007) argues that motivation is the basic aspect that affects nearly everything a 

person does. In addition, it is argued that motivation can be driven by external factors (e.g. incentives 

or penalties) and internal factors (e.g. self-motivation, drive and ambition to improve). It is also 

argued that intentions, goals, priorities of people and commitments may motivate people or act as 

barriers to motivation resulting in change in behaviour or lack of it (NHS, 2007). 

 

Many of these definitions could be used to understand the concept of motivation as a barrier for PTs 

to integrate CPG into CDM. For instance, in Table 2.7 it can be seen that the recommendation 11 of 

the CPG for VTE of PT, lack of collaborative decision making could be a barrier to motivation which 

is supported by the definition of motivation which indicates that it is a behavioural aspect related to 

perception or belief or attitude. An example of a possible situation that could occur is expected to 

demonstrate how lack of collaborative decision making, a behavioural and management factor, could 

be a motivation barrier. In the example that follows it must be highlighted that there is interplay of 

management, behaviour and medical aspects. While the intention of the researcher is to demonstrate 

how patientcare management and PT behavioural aspects are acting as motivation barriers affecting 

the CPG-CDM gap with respect to the integration of CPG for VTE in PT, medical knowledge 

intertwined with the explanation should not be misconstrued as essential to the demonstration. Table 

2.7 is an example of a recommendation in CPG for VTE in PT, motivation as possible barrier and the 

effect on CDM. 

 

Table 2.7 Illustration of a recommendation in CPG for VTE in PT, motivation as possible barrier and the effect 

on CDM 

CPG for VTE Recommendation Key concepts Barrier at the 

practitioner 

level 

Examples of studies 

supporting the 

presence of barrier 

Affected CDM 

component 

“When a patient with a documented LE 

DVT below the knee is not treated with 

anticoagulation and does not have an 

IVC filter and is prescribed out of bed 

mobility by the physician, the PT 

should consult with the medical team 

regarding mobilizing versus keeping the 

patient on bed rest”. (Recommendation 

11) (Hillegass et al. 2015).  

Consulting with 

the medical team 

when a patient is 

not on 

anticoagulants 

and without an 

IVC filter 

Motivation to 

provide the best 

patient care 

 

Motivation to 

be part of 

collaborative 

decision 

making  

Ramirez –Velez et al. 

2015; Silva et al. 2015; 

Bernhardsson et al. 

2014; Salbach et al. 

2007; Jette et al. 2003. 

Collaborative 

decision 

making  
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Analysis of the recommendation number 11 of the CPG in Table 2.7 shows that, when LE DVT is 

already diagnosed, then there could be some specific aspects of patient care other than the one usually 

adopted in practice. That is, the usual practice for treating LE DVT in patientcare management is 

using anticoagulants and inferior vena cava filter. If the patient is not managed in this way, then the 

PT will have dilemma in choosing the option of mobilization versus bed rest considering the 

complications that could arise from either choice. But there is no consensus in the healthcare 

management literature on how to manage this situation by employing either mobilization or bed rest. 

In fact, the decision making by PTs is found to vary in practice with some opting for patient 

mobilization while some others opting for bed rest. This variation in decision making could occur due 

to specific clinical situations. When encountered with such uncertainty the patientcare management 

team is expected to engage in a collaborative decision making, the unique clinical situation and the 

patient characteristics. In this situation, PTs as members of the interdisciplinary patientcare team are 

expected to engage in discussions with the team members to decide whether to encourage mobility or 

to keep the patient confined to bed in order reduce further the complications. If collaborative decision-

making support is not availed by the PT, then it could be argued that the PT is facing a motivation 

barrier in integrating the CPG into CDM.  In this case the CPG-CDM gap will be wider due to the 

motivation barrier for instance lack of initiative on the part of the PT to reach out to the rest of the 

team who could help in decision making through collaboration. This example implies that motivation 

barriers can stop PTs from changing their behaviour in integrating CPG for VTE in PT in CDM. In 

addition, there is an argument that the practitioner has the prerogative to decide whether to integrate 

or not to integrate research knowledge including CPG in their clinical practice if such integration is 

not mandated by the profession (Salbach et al. 2010). In the absence of a mandatory requirement for 

practitioners to integrate CPG into practice, the question that arises is that what factors act as 

motivators or motivation barriers for the practitioners to integrate CPG in their practice.  

 

Empirical investigations quantitatively measuring motivation as a construct in the context of CPG 

integration are only few. Jette et al. (2003) measured motivation in the context of EBP, although that 

instrument does not measure CPG integration comprehensively. Similarly, Quiros et al. (2007) 

measured motivation of ICU Personnel towards CPG using a 5-point Likert scale. Generally, 

instruments measuring motivation are adopted for healthcare research. For instance, Guay et al. 

(2000) developed an inventory called ‘Situational Motivational scale’ that can be used to measure the 

construct ‘motivation’. The foregoing arguments lead to the inference that it is worth investigating the 

role of motivation or the lack of it as a barrier affecting the CPG – CDM gap and find out how the gap 

could be narrowed by suitably operationalizing motivation as a concept. In doing so it is essential to 

take the help of theories. There are different theories found in the literature that could help in 

grounding the concept of motivation barrier of PTs and operationalize it.  
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2.5.7.3 Theories, models and concepts that support the operationalization of motivation as a 

barrier 

Generally, it is believed that motivation is not easy to explain and difficult to quantify.  But there are a 

host of theories that can be used to ground motivation as a concept and explain how it can be 

operationalized as a barrier. For instance, motivation has been explained in contrasting ways for 

instance positive versus negative motivation, intrinsic versus extrinsic motivation and basic versus 

learned (Ball, 2012). Examples of the contrasting or polarized nature of motivation are provided in 

Table 2.8. 

Table 2.8 Polarised nature of motivation (Source: Ball, 2012) 

No. Type of 

motivation 

Explanation 

1 Positive Impelling one to reach a certain goal. 

2 Negative Driving one away from an unwanted situation. 

3 Intrinsic There is internal motivation, or push.  

It’s an internal state that impels one to act towards achieving a certain goal. 

4 Extrinsic There is external motivation or pull. It’s when an external goal influences one’s behaviour 

towards them. Behaviour is a complex blend of internal pushes and external pulls. 

5 Basic Basic or primary motives are unlearned and common to both animals and humans. We’re 

talking hunger, thirst, sex, avoidance of pain, and perhaps aggression and fear. 

6 Learned The learned or secondary motives include achievement, power, recognition and love. 

 

While Table 2.8 shows that the concept of motivation can be viewed as a polarized phenomenon, 

many other theories that have been postulated in the literature explain the concept differently. For 

instance, self-determination theory argues that motivation is a concept made of multiple dimensions 

and different behaviours are driven by different types of motivation (Gagné & Deci, 2005). On the 

other hand, Vroom’s Expectancy theory states that there is a mathematical relationship that indicates 

motivation of a person can be related to performance in a particular situation, but it depends on 

expectancy, instrumentality and valence (Vroom, 1964). Here expectancy indicates perceived 

probability of achieving a certain performance depends on exertion of certain amount of effort, 

instrumentality refers to the assumption that a certain level of performance will lead to a preferred 

outcome and valence indicates probability that others will value such an outcome (Vroom, 1964).  

 

One of the widely used theories to explain CPG adherence include Theory of planned behaviour 

(Kortteisto et al. 2010; Ceccato et al. 2007). It appears application of a theory or more than one theory 

to explain motivation barriers may depend upon a given situation and researchers have to understand 

the situation carefully before choosing a particular theory or specific theories to explain the 

phenomenon. However, what is clear is that motivation or the lack of it or motivation barriers can be 

related to performance outcomes of PTs. For instance, integration of CPG for VTE in CDM indicating 

an influence on the performance outcomes that may either be positively or negatively influenced by 

what dimension of motivation affects the PT. Further, it is worth investigating the role of motivation 
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in the CPG- CDM gap and what interventions could be of use in achieving the integration of CPG into 

CDM to bridge the gap. A more detailed discussion on the interventions is provided under section 

2.7.3. 

 

2.5.7.4 Summary 

The previous section has provided a comprehensive review of the literature on motivation as a 

concept that could be a barrier or other aspects that act as barriers to motivation of healthcare 

professionals in integrating CPG into CDM and affecting the CPG-CDM gap. The review shows that 

motivation as a barrier, the lack of it and demotivation have been reported in the literature as 

contributing to the CPG-CDM gap. Conceptualization and operationalization of the concept of 

motivation and motivation barriers were not well established particularly in the context of the 

integration of CPG into CDM and there is a strong requirement to conduct further investigations to 

determine how and to what extent motivation and motivation barriers affect the CPG-CDM gap. After 

discussing the concept of motivation and motivation barriers, the review proceeds to the next section 

of review of interventions that could be used to remove barriers to the integration of CPG into CDM 

and narrow the CPG-CDM gap.  

 

2.6 Bridging the research-practice gap or CPG-CDM Gap  

One of the strategies suggested in the literature is the usefulness of knowledge translation (KT) to 

address the R-P gap although not much is known about role of KT in bridging the CPG-CDM gap. 

Despite the existence of the R-P gap, the number of empirical and experimental studies that addressed 

this gap in the field of PTs is far and few (Nilsen, 2015). For instance, a systematic review by Jones et 

al. (2014) shows that the number of high quality studies conducted nearly for a decade, (2005 - 2014) 

in the context of PT were limited, indicating the dearth of research outcomes in this area. The World 

Health Organization (WHO) recommends that ‘‘stronger emphasis should be placed on translating 

knowledge into action to improve public health by bridging the gap of what is known and what is 

actually done’’ (WHO, 2004, p. V cited by Wallin, 2009). Van Tassel, (2012) argues that CPGs need 

to be considered as gold standard in clinical practice, to reduce medical errors and reduction of 

healthcare cost. In this situation it can be seen that some researchers KT appears to be promising in 

bridging the R-P gap and could act as the foundation for conducting further study (Curtis et al. 2017; 

Fischer et al. 2016; Vander Schaaf et al. 2015). One mechanism by which KT have been argued to 

affect the barriers (e.g. knowledge of PTs about CPG, attitude, self-efficacy of PTs, motivation of PTs 

to integrate CPG in CDM) leading to CPG-CDM gap and those arguments provide some support for 

using KT as a mechanism to bridge the CPG-CDM gap in this research. KT as an emerging concept 

attracted the attention of researchers and many research papers have called for conducting further 

studies in this area with a focus on PTs. Any new knowledge gained in this area has the potential to 

identify a mechanism to minimize or bridge the CPG-CDM gap. In order to understand this aspect this 



51 

 

research focusses on KT as a concept to determine how the barriers could be understood and to 

recommend ways to remove them or reduce their effect to bridge the CPG-CDM gap. Taking into the 

above arguments the next section provides critical discussions on KT as a mechanism by which R-P 

gap could be addressed.  

  

2.7 Knowledge Translation (KT) 

Knowledge translation is identified as a process that facilitates the integration of research knowledge 

into clinical practice (Curtis et al. 2017). Several mechanisms are traditionally being used, across 

healthcare disciplines to facilitate the uptake and utilization of research knowledge in clinical practice 

including:   continuing medical education (CME) activities; conferences; seminars; online courses and 

many others to upgrade their knowledge and professional competence. Generally, several 

opportunities are offered to the practitioner and each one is competing to capture the attention of the 

practitioners (Koutsavlis & Bergeron, P. 2001). Although widely used, several of these activities are 

criticized for their ability to improve the competence of the practitioner and to bring out behaviour 

changes in the practitioner. Further, many of these activities have not been successful in achieving 

integration of research knowledge including CPGs into actual clinical practice (Stander et al. 2018; 

Sibley & Salbach, 2015; Bernhardsson et al. 2014; Campbell et al. 2013; Nilsen & Bernhardsson, 

2013; Scott et al. 2012). It is a challenging situation for the practitioner to select the activities that 

could actually contribute to professional development and thereby improvement of patient outcome, 

as no guidance or a specific criterion for selecting this activity are available currently. However, one 

area that is promising to deal with the problem of lack of integration of research knowledge appears to 

be the use of Knowledge translation (KT) which has wider dimensions than attendance traditional 

CME activities.  KT intervention studies in the field of PT were first reported in 1999 (Stander et al. 

2018) and thus there are only limited studies available in the literature. However, KT as an emerging 

concept has promising potential to support the integration of CPG into CDM and any new knowledge 

achieved through further study of KT process of CPG into CDM could help the PTs, in their 

professional practice and thereby enhancing the patientcare. 

  

2.7.1 Knowledge Translation in healthcare  

The term Knowledge translation or KT was introduced by the Canadian Institute for Health Research 

(CIHR) and according to CIHR, (2016), KT as “a dynamic and iterative process that includes the 

synthesis, dissemination, exchange and ethically-sound application of knowledge to improve health, 

provides more effective health services”. The use of KT is gaining momentum across healthcare 

disciplines and is synonymously being used with terms like research utilization, research 

dissemination, research uptake, knowledge to action etc. in different parts of the world (Curtis et al. 

2017; Shea, 2011). KT is viewed as an important concept that could help to understand, how patient 

care could be enhanced yet, its application in many areas of healthcare is beset with problems. Even 
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though it has been posited in the literature that KT can help to improve integration of research 

knowledge to clinical practice, how this happens in actual practice is not clear. However, several KT 

models that are emerging seem to have the potential to explain and support KT of research 

knowledge. For instance, Promoting Action on Research Implementation in Health Services 

(PARiHS) framework (Kitson et al. 1998), Ottawa Model of Research Use (OMRU) framework 

(Logan & Graham, 1998; Graham & Logan, 2004a: Graham & Logan, 2004b; Hogan, & Logan, 

2004), The Knowledge to Action (KTA) framework (Graham et al. 2006), Framework for Research 

Dissemination and Utilization (RD&U) (Dobbins et al. 2002) and Consolidated Framework For 

Implementation Research (CFIR) (Damschroder et al. 2009), are some of the available frameworks or 

models in the field of KT that promise to provide a way to understand KT process of integration of 

research knowledge into clinical practice. However, researchers argue that it is not clear and 

conclusive how KT as a mechanism could be used to address the CPG-CDM gap and there is a need 

to know how the concept of KT could be successfully employed in overcoming the barriers 

responsible for CPG-CDM gap. 

 

2.7.2 KT – is it a potential solution to bridge CPG-CDM gap?  

Different KT models and frameworks have several components that need to be understood if the 

concept of KT is to be studied. For instance, Ottawa model of research utilization or OMRU (Logan 

& Graham, 1998; Graham & Logan, 2004a: Graham & Logan, 2004b; Hogan, & Logan, 2004) view 

KT as a process and show promise to support the integration of research knowledge into clinical 

practice. OMRU model has several components integrated in the model including innovation (e.g. 

CPG), potential adopters (e.g. characteristics of the practitioner), interventions (e.g. dissemination, 

implementation) and outcomes (e.g. improved knowledge, change in practice behaviour, compliance). 

Amongst these components, knowledge translation interventions (KTIs) and their impact on the 

process of KT is not clear and knowledge about the operationalization of KTIs is limited and lack 

clarity (Stander et al. 2018; Sibley & Salbach, 2015; Bernhardsson et al. 2014; Squires et al. 2014; 

Campbell et al. 2013; Nilsen & Bernhardsson, 2013; Scott et al. 2012; Grimshaw, 2012; 

Bhattacharyya, 2009; Menon et al. 2009; Forsetlund, 2009; Farmer, 2008). Similarly, three other 

factors that need to be considered in the KT process are CPG as research knowledge that needs to be 

translated, potential adopters (e.g. practitioner level factors termed as barriers) and the outcome of the 

KT process (e.g. change in clinical practice behaviour or CDM behaviour). When KT process is 

considered in the context of PT, there is a complex interaction amongst these four components namely 

CPG, barriers, interventions (KTIs) and outcomes (CDM). For instance, if one takes the example of 

CPG as the research knowledge component that needs to be translated to clinical practice, then the 

very concept of CPG is shown to be a complex phenomenon as it is difficult to be conceptualized. The 

complexity arises because of the characteristics built into CPG which are by nature complex. For 

instance, CPGs have been characterized by such aspects as compatibility, complexity, trialability, 
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observability and relative advantage (Chaudoir et al. 2013; Atkinson, 2007; Davis et al. 1997; Logan 

& Graham, 1998; Graham & Logan, 2004a: Graham & Logan, 2004b). These are complex aspects 

that cannot be easily explained or understood in the KT process of CPG. These aspects affect the 

barriers that exist at the practitioner level and could hinder the change in practice behaviour of those 

practitioners in the process of integrating the CPG in CDM which is the KT process. 

 

Finally, as a process KT involves some factors, already identified as barriers in the preceding sections, 

that comes into play during the integration of research knowledge into clinical practice which has the 

potential to affect the process by hindering the translation of knowledge, reasons for which are yet to 

be conclusively established. In addition, when the concept of Knowledge translation interventions 

(KTIs) is brought in as part of the process to enable translation of knowledge through the process, 

then the interaction between the KTIs and the KT process in presence of those barriers leads to a 

complex phenomenon not easy to explain. Thus, there is a need to understand how CPG as research 

knowledge component, CDM behaviour of the practitioner as KT outcome component, and the 

barriers that come into play during the translation phase of the knowledge and the role of KTIs in the 

KT process are related. Any investigation that undertakes a holistic study of how these aspects 

function together in the KT process of CPG into CDM is expected provide knowledge on how to 

simplify the complex process to enable an effective integration of the CPG in clinical practice to 

bridge the CPG-CDM gap. While the CPG-CDM gap has been discussed above (see section2.3.3.) 

and the barriers that could come to play during the KT process have already been reviewed in section 

2.5.3. The other components of KT process namely KTIs and KT outcomes are discussed in next 

sections. 

  

2.7.3 Knowledge translation interventions (KTIs) 

Definition of interventions varies, and such a variation is attributed to contexts (see Table 2.9).  

Table 2.9 Definitions of Knowledge translation of interventions (KTIs) 

No. Definition of intervention Authors 

1. “Interventions designed to bring about changes in healthcare organizations, the 

behaviour of healthcare professionals or the use of health services by healthcare 

recipients” 

EPOC (2015) 

p, 9 

2. Educational intervention is “any strategy, program or manoeuvre intended to persuade 

physicians to change their performance and maintain their competence” 

Davis et al. 

(1997) p. 410) 

3 “A KT intervention is one which facilitates the uptake of research into practice and/or 

policy and can also be referred to as research utilization”. 

Tricco et al. 

(2015), p.2 

4 “KT intervention” as the process of intervening on people, groups, entities or objects in 

an experimental study in order to translate evidence about improved healthcare 

knowledge, behaviour change or patient wellbeing, i.e., KT interventions that were 

relevant to improving decision making processes. 

Légaré et al. 

(2016), p.4 

 

The definitions vary and lack uniformity. However, the common feature that could be seen in all of 

them is the emphasis on a change in behaviour of the practitioner or performance of the practitioner 

influenced by the interventions. Researchers (Stander et al. 2018; Curtis et al. 2017; Scurlock-Evans 
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et al. 2014; Hudon et al. 2015; Menon et al. 2009) claim that interventions that are intended to 

facilitate the use of research knowledge in clinical practice should consider the factors that can affect 

the change in practice behaviour of the clinician. Those factors that affect the behaviour change of the 

practitioners are already being identified (see section 2.5.3.) and this research focuses only four 

factors namely knowledge, attitude, self-efficacy and motivation of the practitioner. Taking the 

outcomes of KT studies found in the literature, the forthcoming section discusses the important 

aspects that concern KTIs including the types, their choice, theoretical underpinnings in relation to 

KT of CPG into CDM.  

 

There is some consensus among researchers that interventions are essential part of translation of 

research knowledge into clinical practice (Stander et al. 2018; Curtis et al. 2017; Logan & Graham, 

1998; Graham & Logan, 2004a: Graham & Logan, 2004b; Iles & Davidson, 2006; Jette et al. 2003; 

Salbach et al. 2007) in bridging the research-practice gap. Although there is some variation could be 

seen about KTI strategies; diffusion, dissemination and implementation are commonly being used in 

the KT studies particularly with reference to CPGs. Diffusion refers to a natural process of 

‘distributing the information’ and the unaided adoption of those policies and practices by the 

practitioners (Davis & Taylor-Vaisey, 1997). Diffusion is intended for distributing the research 

knowledge to the recipients (Logan & Graham, 1998; Graham & Logan, 2004a: Graham & Logan, 

2004b) and usually does not consider the impact of such information sharing on the practitioner 

behaviour or patient outcome. ‘Dissemination’ as a KT strategy refers to communicating the 

information to the practitioners to enhance their knowledge or skills; and is considered more active 

compared to ‘diffusion’ (Davis &Taylor-Vaisey, 1997).   Further, dissemination strategy targets a 

specific clinical audience. The major difference between diffusion and dissemination is in the nature 

of the former being ‘passive’ and latter being an ‘active’ process and dissemination has clear targets 

such as specific clinician groups. Although some of the KT studies (e.g. Bekkering et al. 2005a, 

2005b) used dissemination as a KT strategy in the context of PT, there are arguments that complex 

research outcomes including CPGs cannot be fully translated by diffusion and dissemination as 

intervention and may require active implementation intervention strategies (Bhattacharyya et al. 2011; 

Davis & Davis, 2010). 

 

‘Implementation’ as KT strategy, is considered as putting a CPG in place, that is more active than 

dissemination and implementation requires effective communication strategies as well as techniques 

to overcome the barriers. The techniques can be administrative as well as educational ones that are 

already demonstrated to be effective in clinical practice setting (Davis & Taylor-Vaisey, 1997). There 

are several types of implementation intervention strategies to support the KT process, and different 

interventions can target different audience (Davis & Davis, 2010). For instance, use of educational 

materials, formal educational activities, reminders, use of local opinion leaders, audit and feedback as 
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well as outreach visits can be targeting the healthcare professional, (Grimshaw et al. 2012), whereas 

policy changes, incentives, leadership may be targeted towards the organizations (Davis & Davis, 

2010).  Due to the wide variation of terminologies used to represent intervention, there were efforts to 

provide classifications to bring in some clarity to the concept of interventions.  Davis et al. (1997) 

classified KTIs into four types namely traditional Continuing medical education (CME), community-

based interventions, and practice-based interventions and multiple intervention strategies. EPOC 

taxonomy (2015) is another classification of interventions into categories as provider-based 

intervention and patient mediated interventions. Examples of practitioner oriented EPOC 

interventions include educational meetings, educational materials, audit and feedback, educational 

outreach visits and opinion leaders. Although, some overlap could be seen amongst the widely 

followed classifications of interventions, that might lead to some confusion regarding what could be 

regarded as a KTI and the classification of KTIs.  Despite such confusion and conflicting views, it can 

be seen that many types of KTIs have been varyingly deployed in the process of KT. 

 

Although several mechanisms are suggested as implementation interventions to facilitate the 

integration of research knowledge in clinical practice, there are several inadequacies in the current 

knowledge and understanding of these KTIs as knowledge about KTIs is still emerging. Although 

KTIs are found to be useful in KT process but there is no clarity in the literature regarding the aspects 

how the KTIs operate, how to identify a KTI, what are the differences in the KTIs, to what extent 

those KTIs support translation of knowledge, do they remove barriers to KT, do they support 

facilitators of KT and above all in the field of PT what has been done to understand, identify and 

implement KTIs in the knowledge translation process of CPG to CDM. In addition, at the theoretical 

level, there is a lack of knowledge on what theories could be applied to understand and explain KTIs 

as concepts and how those KTIs could be operationalized. While there are studies that provide some 

answers to the questions raised above, much remains to be understood. Using the outcome of some of 

the studies, it was found that specific KTIs could be identified, described, operationalized and 

examined. Particularly in the field of PT there is confusion about the concept of KTIs and their role 

and purpose in the KT process of research knowledge into CDM behaviour of PTs. The next section is 

an attempt to understand KTIs in detail.  

  

2.7.3.1 Single and multicomponent KTIs 

At this point, it is necessary to introduce, the concept of classification of the KTIs under two 

categories namely, single component and multicomponent (also referred to as multifaceted) 

interventions. While, it is widely recognized that there is a need for interventions to change the 

behaviour of practitioners, including PTs, (Stander et al. 2018; Squires et al. 2014; Sibley & Salbach, 

2015; Bernhardsson et al. 2014; Campbell et al. 2013; Nilsen & Bernhardsson, 2013; Scott et al. 

2012); there are doubts raised in the literature, about what interventions are to be considered as single 
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or multicomponent (Eldh & Wallin, 2016). According to Squires et al. (2014) single component KTIs 

can address only one of the many barriers to KT and help to overcome that specific barrier. Examples 

of single component interventions include education material, education meeting and opinion leaders 

(EPOC, 2015; Davis et al. 1997). However, there is criticism that the concept of single and 

multicomponent KTIs itself is not clear and it is not easy to recognize interventions as single or 

multicomponent in most of the published studies.  There are arguments that the classification itself, 

might have categorized the interventions without any basis (Squires et al. 2014). Further, there are 

questions that a single component KTI can indeed be a multicomponent one, and the distinction is not 

clear (Eldh & Wallin, 2016). Further, there are studies that have used single KTI to address multiple 

barriers, contradicting the view of Squires et al. (2014).  There is no clarity in regard to the concept of 

single and multicomponent KTIs; more research is required to achieve better clarity to regarding the 

effect of a single component KTI. Further, the effect of a single component KTI on barrier and the 

impact on the changing the behaviour of the practitioner is a major area that is not understood well. 

Research on single component interventions is found to be sporadic and the component itself requires 

a deeper understanding to gain knowledge about its effectiveness in addressing the barriers. 

 

On the contrary, multicomponent intervention is described as a combination of two or more single 

KTIs that could address multiple barriers simultaneously in changing the behaviour of the 

practitioners (Squires et al. 2014).  The study by Bekkering et al. (2005a, 2005b) used dissemination 

of educational material and interactive educational meetings to achieve translation of CPG for back 

pain to clinical practice in the context of PTs in Netherlands. Likewise, Rebbeck et al. (2006) used 

interactive educational meetings, opinion leaders, audit and feedback in the KT process of CPG for 

acute whiplash injuries. Similarly, Campbell et al. (2013) used an evidence alert system, opportunities 

to receive financial incentives, organizational change, customized and personalized interventions are 

part of a multicomponent KTI strategy. While the research interests on multicomponent interventions 

are seen to be widespread, conceptually multicomponent interventions do not seem to be well 

understood. Another important point is that researchers are not clear about the effectiveness of 

multicomponent interventions (Stander et al. 2018; Hudon et al. 2015; Jones et al. 2014; Bernhardsson 

et al. 2014; Campbell et al. 2013; Nilsen & Bernhardsson, 2013). Adding to this is the confusion 

about what could be called multicomponent intervention because some have expressed the opinion 

that a single component intervention could also be considered multicomponent intervention under 

certain circumstances which makes it difficult to clearly conceptualize the multicomponent 

interventions. 

  

2.7.3.2 Effectiveness of KTI strategy 

There is an ongoing debate regarding the effectiveness of KTI strategies. One of the earliest 

systematic reviews by Grimshaw et al. (2004) pointed out that the effectiveness of KTIs namely, 
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educational materials (8.1%), educational outreach (6.0%) and audit and feedback (7%) were small to 

moderate when used as single component KTI or as part of a multicomponent KTI strategy. Similarly, 

Forsetlund et al. (2009) pointed out that KTIs have some effect on clinical practice, but that effect 

tends to be small to moderate in bridging the research-practice gap. Davis & Davis, (2010) reported 

that the overall effectiveness of several of KTIs seems to lie in a continuum ranging from small to 

moderate effect.  Recent studies also agree that most of the interventions and strategies for KT have 

small to moderate effects (Stander et al. 2018; Sibley & Salbach, 2015; Bernhardsson et al. 2014; 

Campbell et al. 2013; Nilsen & Bernhardsson, 2013; Scott et al. 2012). Thus, these findings confirm 

that KTIs have some effect (Davies et al. 1997; Davis & Davis, 2010; Grol & Grimshaw, 2003), 

although there is a major issue regarding lack of conclusive evidence on the effectiveness of the 

interventions (Bhattacharyya, 2009; Jamtvedt. 2005; Farmer, 2008; Menon et al. 2009; Forsetlund, 

2009; Grimshaw, 2006). Current knowledge and understanding about the effectiveness of the KTIs is 

limited and requires further study. Knowledge about single and multicomponent KTIs when compared 

could yield information about their effectiveness in dealing with barriers to change practice behaviour 

which in turn could be useful in addressing the barriers encountered by PTs. Thus, the next section 

discusses the effectiveness of the two types of KTIs. 

 

2.7.3.3 Effectiveness of single Vs multicomponent KTI strategy 

In earlier sections it was shown that there is lack of consensus regarding the effectiveness of single 

versus multicomponent KTIs. Squires et al. (2014) argue that a common assumption that is prevalent 

amongst researchers is that multicomponent KTI strategy would be better compared to single 

component KTI. However, Squires et al. (2014) argue that when multiple barriers are hindering the 

KT process, multicomponent KTI would be better to address those multiple barriers simultaneously; 

an argument supported by many researchers (Stander et al. 2018; Nilsen. 2015; Bernhardsson et al. 

2014; Campbell et al. 2013).  Bekkering et al. (2005a, 2005b) concluded that there were advantages of 

using a multicomponent active strategy compared to single component strategy (emailing the CPG) 

for PT management of back pain and passive strategies are generally not recommended for CPG 

implementation. In contradiction to the above argument, a systematic review by Grimshaw et al. 

(2004) that was one of the first studies that evaluated the effectiveness of multicomponent KTIs in 

changing healthcare professional’s behaviour; concluded that multicomponent KTIs are not 

necessarily more effective than single-component interventions. Likewise, French et al. (2010, cited 

in Squires, 2014) argued that adding more components into a multicomponent intervention does not 

result in proportionate increase in effectiveness of KT. Thus, there is no sufficient and conclusive 

evidence to support a claim that multicomponent interventions are more effective than single 

component interventions. 
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Although, the last two decades witnessed the exponential increase in the KT studies; there is lack of 

conclusive evidence about the KTI effectiveness remains as a challenge.  For instance, Squires et al. 

(2014) compared effectiveness of single-component KTIs and multicomponent KTIs and reported that 

there is no clear evidence that multicomponent interventions are more effective than single-

component interventions. A review by Argyriou et al. (2015) reported that amongst the five 

randomized controlled trials (RCTs) included in the review, only one RCT by Kok et al. (2013) 

demonstrated that multicomponent KTIs improved the knowledge, skills and efficacy of the 

physicians. Likewise, Suman et al. (2015) argue that multicomponent KTI strategies for the 

implementation of CPGs for neck and/or back pain, did not significantly improve professional 

behaviour outcomes. Thus, there is no compelling evidence to support the argument that 

multicomponent strategies being superior to single component strategies in changing practitioner 

behaviour although multicomponent KTIs find favour. Interestingly, Squires et al. (2014) reported 

that one of the studies (Shojania et al. 2009) showed that single component KTIs was more effective 

than multicomponent KTIs among the physicians. Chan et al. (2017) emphasize on the need to 

conduct further investigation to evaluate the effectiveness of KTIs, specifically investigating the 

implementation of CPGs. Table 2.10 provides an overview of variety of KT studies using 

multicomponent KTI strategy in the context of PT. 
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Table 2.10 Studies in PT using multicomponent KTI strategy from 1999-2017 (Sources: Jones et al. (2014); Menon et al. (2009); Campbell et al. (2013); 

Bernhardsson et al. (2014); Dizon et al. (2014b); Tilson et al. (2014); Schreiber et al. (2014); Brennan et al. (2006); Cleland et al. (2016) 
Studies using multicomponent KTIs in Physical therapy 

Author/s  Interventions based on EPOC (2015) taxonomy Interventions other than EPOC  
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Kerssens et al. (1999)                                                            
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Till date, the research outcomes produced regarding the role of KTIs in the KT process of CPG into 

CDM are far and few in the field of PT and are inconclusive (Stander et al. 2018; Vander Schaaf et al. 

2015; Nilsen and Bernhardsson, 2013; Scott et al. 2012). While at the conceptual level, both single 

and multicomponent KTIs are under researched areas and the available researches focus more on 

multicomponent interventions. Furthermore, hardly any comparison between the two is easily 

available in the literature. Despite the lack of conclusive evidence regarding the effectiveness of a 

multicomponent KTI strategy, most of the KT studies in the context of PT were using 

multicomponent KT strategies.  

 

The discussion up to now have sought to highlight the existence of the CPG-CDM gap, (schematically 

represented in figure 2.3) arguably caused by barriers to change in the behaviour of PTs for instance 

knowledge, attitude, motivation and self-efficacy (see discussions under section 2.5.3.) and some 

possible remedy to narrow the gap by the use of interventions (see discussions above). What is known 

is that the barriers could lead to a CPG-CDM gap (figure 2.4) as PTs are affected by those barriers, 

exhibited in their behaviour of not adapting CPG, but what is not known is how to reduce the effect of 

those barriers especially using interventions. There are possible ways by which this could be achieved 

that is reducing the effect of barriers on the CPG-CDM gap leading to behavioural change of PTs by 

using interventions is provided in Figures 2.5. 

 

Figure 2.3 CPG-CDM gap   

                                                                                                   
 

Figure 2.4 Barriers leading to CPG-CDM gap 

 
Figure 2.5 Intervention targeting the barriers to achieve KT to bridge the CPG-CDM gap 

 

  

 

 

 

Figure 2.6 Representation of the effect of single component KT intervention targeting the barriers to bridge the 

CPG-CDM gap (for comparing the effectiveness) 
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 Figure 2.7 Representation of the effect of multi component KT intervention targeting the barriers to bridge the 

CPG-CDM gap (for comparing the effectiveness) 

 

 

 

 

 

In Figure 2.6 and figure 2.7 it can be seen two interventions namely single component KT 

intervention and multicomponent KT intervention have been depicted to show how those 

interventions could act on the barriers. The effectiveness of the interventions if known could uncover 

knowledge about the impact of the interventions on the barriers and resulting change in behaviour of 

the PTs in CDM leading to reduction in CPG-CDM gap. This is a gap in the literature. Thus, the next 

section explain some KTIs that can be used in this research as single component and multicomponent 

KTIs with the rationale for the selection.  

 

2.7.4 Discussion on some KTIs that could address barriers to bridge the CPG-CDM gap  

Different KTI strategies might be required depending on the specific barriers that the KTIs are going 

to target, for instance KTIs that are capable of targeting the practitioner level barriers might not be 

useful to deal with barriers at other levels. Since, the focus of this research is individual practitioner; 

KTIs were chosen accordingly that are suitable to address the identified barriers namely, knowledge, 

attitude, self-efficacy and motivation (see section 2.5.3.) that affect the behaviour change of the 

practitioners. Although there could be many KTIs that could be used to address the barriers only 

Educational material (EM) and Virtual Communities of Practice (VCoP.) and Knowledge broker (KB) 

have been chosen for review in this research. The reason for this is that EM is found to be one of the 

most commonly used KTI (see Table 2.10) while VCoP has hardly been used to study the KT process 

in the context of PTs (see Table 2.10) and several studies support the role of KB in KT studies. In 

fact, the choice of EM, VCoP and KB provide a contrasting situation in which EM is seen to be 

widely used and KB is moderately effective and hence could be considered to have been reasonably 

established in understanding the KT process whereas VCoP is yet to be fully understood. 

 

2.7.4.1 Educational material (EM) as a KTI strategy 

The interventions used in the studies listed in Table 2.10 are generally multicomponent and some 

KTIs are frequently being used in many researches.  For instance, educational material (EM) is 

consistently being used in almost all studies as a component of a multicomponent KTI strategy. The 

finding of a systematic review by Dawes et al. (2003) shows that that 50–80 % of physicians used 

printed EM for information. Use of printed EM as a KTI is expected to improve practitioner’s 

’awareness, knowledge, attitudes, skills, and finally leading to an improvement in clinical practice and 
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eventually patients’ outcomes (Giguere et al. 2012). Further Grudniewicz et al. (2015) argue that EM 

is simple and relatively inexpensive KTI that could be used particularly for dissemination of CPGs. 

Perhaps the use of EM is one of the most commonly used KTI to address the lack of knowledge and 

attitude as barriers in the KT process could be due to the inherent characteristics of EM being a simple 

and inexpensive KTI. Further EM are claimed to allow a wider distribution and reach amongst the 

practitioners at relatively low cost (Giguere et al. 2012) particularly in dissemination of CPGs. A 

study by Bekkering et al. (2005a, 2005b) is regarded as one of the early KT studies in regard to CPG 

in the context of PT used dissemination of EM as a passive strategy in comparison with an active 

strategy including interactive educational meetings, reminders and feedback. The findings of the study 

by Bekkering et al. support the use of EM as part of a multicomponent KTIs, and also suggested that 

specific KTI strategies should be selected and examined in the context of PT. 

 

Although healthcare practitioners would prefer to use EM as a source of information (Dawes et al. 

2003) and EM appears to be a common factor in KT studies, there are contradictory arguments in the 

literature claiming that there is no demonstrated effectiveness of EM as KTI on knowledge, behaviour 

of the practitioner or patient outcomes. A Cochrane systematic review by Giguere et al. (2012) 

suggest that printed EM have a small beneficial effect on professional practice outcomes of the 

Physicians when used as single KTI or when compared to no intervention. Further, the effect of EM 

on patient outcomes was not evaluated in that review. Another systematic review by Grudniewicz et 

al. (2015) analysed the effect of printed EM as KTI on the knowledge, attitude and behaviour of the 

Physician and concluded that there is no significant effect of EM on the above-mentioned outcomes 

amongst Physicians. Further the researcher argues that EM is not useful as a KTI to achieve behaviour 

change among healthcare practitioners (Grudniewicz et al. 2015). However, it could be argued that, 

current knowledge and evidence is insufficient to reach a conclusion regarding the effectiveness of 

EM as a KTI strategy and several researchers are continuing to utilize EM as a component of the 

multicomponent KTI strategy despite all the claims of EM being ineffective in the KT process. 

 

In reality there is limited evidence available about which barriers could be influenced by EM and how 

does it function within certain settings, and how to improve the effect of EM and the potential of EM 

as a KTI (Grudniewicz et al. 2015).  In addition to that, there is no study available until date that has 

addressed the role of EM as a KTI to achieve integration of CPG in CDM. Supporting the above 

argument, a review by Giguere et al. (2012) concluded that printed EM had some impact on the 

professional practice as well as patient outcomes when used as a component of a multicomponent KTI 

strategy. Furthermore, some researchers argue that EM as a non-interactive and low-technology KTI, 

would continue to be used for dissemination of clinical information and new evidence (e.g. CPG) and 

most likely to be used as a component of a multicomponent KTI strategy (Grudniewicz et al. 2015).  

Studies evaluating effectiveness of EM in the KT process of CPG into CDM in the context of PT are 
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not available in the literature. Furthermore, the evidence on the impact of EM when used as strategy 

to bridge the CPG-CDM gap is also not known and need to be investigated. 

 

2.7.4.2 Communities of Practice (CoP)  

Communities of practice (CoP) had been used in the management sector over two decades and the 

same concept is not extensively explored in the healthcare sector. Wenger et al. (2002: p. 4) defined 

CoP for the first time as group of people “who share a concern, a set of problems, a passion about a 

topic, and who deepen their knowledge and expertise in this area by interacting on an ongoing basis”. 

Recently, Wenger et al. (2011) updated the definition of CoP as a “learning partnership among people 

who find it useful to learn from and with each other about a particular domain. They use each other’s 

experience of practice as a learning resource” (p. 9). CoP claimed to have several advantages 

including the ability to act as carriers for enhancement of intellectual capital as well as a mechanism 

to enhance individual, practice and organizational performance, enable organizations to gain 

competitive advantage (Blankenship & Ruona, 2007) and cited as most important and palpable 

example of   knowledge management at the work place of a firm (Saint-Onge & Wallace 2003, p.50).  

  

CoP can be of many forms size, location and composition within an organization collaboratively 

among several organizations and can exist physically or virtually. There are four types of 

communities of practice namely professional communities, task/craft-based communities, virtual 

communities of practice (VCoP), and expert or creative communities (Amin & Roberts, 2007). The 

recent growth in online technology has provided the opportunities for knowledge sharing globally and 

co-learning in an efficient manner and VCoP uses the internet and communication technologies (ICT) 

to exchange knowledge. Yahoo groups and LinkedIn groups are examples of VCoP that offer more 

flexible opportunities for professional learning by overcoming the barriers of travel, specified time 

and irregular work hours (Hanlis et al. 2009). It was proposed several years ago that Physicians 

should be able to explore the opportunities provided by the technological advancements including the 

internet for their CME activities in the 21
st 

century (Curran &Fleet, 2005). Currently healthcare 

professionals are using wide range of VCoPs for various purposes including learning, education, 

continuing professional development, information sharing and knowledge management (McLoughlin 

et al. 2018). VCoPs are useful in knowledge creation, tacit knowledge exchange, and help to build the 

social capital in an efficient manner with cost effectiveness (Swift, 2014, Mairs, 2013). Thus, it can be 

argued that VCoP can also facilitate the knowledge translation process of integrating CPG into CDM. 

Literature review showed that VCoP as a KTI in the healthcare sector can be regarded as a social 

network in which several possible interactions could occur that can enhance the clinical practice. 

Further, VCoP enhance communication among colleagues as well as provide opportunity for mentors 

to share their knowledge (Parboosingh et al. 2011). It is argued that CoP can be regarded as a concept 
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to understand how people are learning in a social environment and can help healthcare practitioners to 

support better understanding of the CPGs and its integration in practice (Li et al. 2009). 

 

CoP is acknowledged as one of the KTI in the EPOC (2015) taxonomy and has been investigated in 

the context of healthcare for a range of purposes including: knowledge exchange, mentoring novice 

professionals; learning; facilitate EBP and to improve clinical practice (Ranmuthugala et al. 2010). 

CoP has been recommended in the healthcare sector as intervention in regard to change management 

of practice behaviour (Travaglia et al. 2011). McLoughlin et al. (2018) argue that VCoPs offer the 

opportunity for professional, inter professional development for practitioners and can reduce 

professional and social isolation of the practitioners. However, investigations to understand the 

potential of VCoPs in facilitating KT to achieve CPG integration is an under researched area, 

particularly in the context of PT. Some studies argue that all the publications in regard to VCoP in the 

healthcare field is published in the year 2000 or later (Li et al. 2009), indicating that VCoP as an 

emerging area for research and further research is needed to gain knowledge about its potential in KT 

activities. From Table 2.10, it can be seen that studies that are examining VCoP in the context of PT 

are far and few and not much is known for their potential role in the KT process including CoP. 

Camden et al (2016) investigated the impact of a CoP as part of a multicomponent KTI strategy and 

found out that CoP had increased the PTs knowledge, skills and professional practice in regard to a 

developmental coordination disorder. Another study by Russell et al. (2010) showed that VCoP had 

an impact on self-reported knowledge and uptake of standardized measurement tools amongst the 

PTs. The role of VCoP as a KTI in changing practice behaviour of the PTs in the KT process of CPG 

into CDM is not examined until date.  Although some of the VCoP exist for many years, little is 

known about the impact of VCoP as a KTI in the field of PT (Camden et al. 2017). For instance, 

cardiopt.org is a VCoP existing in the Yahoo groups since 2001 with 550 members of APTA with a 

focus on Cardiopulmonary Physical therapy. With the proliferation of technology, VCoPs, appear to 

offer unlimited opportunities for knowledge exchange.  

  

2.7.4.3 Knowledge broker as a KTI 

Translating research knowledge into clinical practice and policy making is regarded as a complex and 

messy task. It is difficult to achieve the coordination required between researchers and knowledge 

users (policy makers and practitioners) as they appear to occupy two different worlds; as researchers 

rely heavily of concepts, theories, policy makers and practitioner need easy and evidence based 

solutions (Ward et al. 2009). Thus, using a human interface between the researcher and practitioners 

could be a solution to facilitate the knowledge exchange. According to CHSRF (2003), Knowledge 

brokers (KB) are the human force or intermediary to facilitate communication and interpretation of 

research evidence to achieve better knowledge transfer between researchers on one side and 

practitioners and decision makers on the other.  Russell et al (2010, p.3) defined KB as “someone who 
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is capable of ‘bringing researchers and decision makers together, facilitating their interaction so that 

they are able to better understand each other’s’ goals and professional culture, influence each other’s’ 

work, forge new partnerships, and use research-based evidence”. Although the dictionary meaning 

consider brokers are middleman who does not favour either side, but in terms of KT literature, in the 

context of knowledge management, KB essentially means, a person who facilitates research transfer. 

In addition, knowledge brokering as a concept is supported by various theories including knowledge 

management, transactional framework, social change framework, knowledge system framework 

(Ward et al. 2009). 

  

Literature review shows that KB is expected to facilitate the research transfer in the context of PT.  

KB is argued to be enhancing communication and thereby bridging the research-practice gap. 

(Schleifer Taylor et al. 2014). In other words, KB can be the human link to bridge the CPG-CDM gap. 

A study by Schreiber et al. (2015) in the context of paediatric PT showed that KB as a part of a 

multicomponent KT strategy improved the knowledge and use of standardized outcome measures 

among PTs. Similarly, a study in the context of Paediatric PT, the role of KB appears to facilitate the 

KT process in a VCoP environment (Russell et al. 2010). Another study conducted by Hurtubise et al. 

(2016) investigated the role of KB in a VCoP, which was termed as virtual KB, in the context of PT 

with reference to Paediatric rehabilitation. However, there are arguments that other KTIs including 

targeted message to the practitioners are comparatively better than KB (Dobbins et al. 2009). 

Although KB has been argued to be an effective mechanism in knowledge transfer, there is 

inconclusive evidence regarding the role of KBs in the VCoP environment in facilitating KT (Ward et 

al. 2009). However, the number of studies available in the literature is not adequate to draw 

conclusions regarding how KB operates as a KTI in a VCoP environment.  According to Ward et al. 

(2009) KBs play three important roles as ‘knowledge manager’, ‘capacity builder’ and ‘linking agent’ 

and among these roles this research proposes to investigate the linking agent role of the KB in 

bridging the CPG-CDM gap. It is reported in the literature that KB is an effective way to support 

EBCDM (Russell et al. 2010). An empirical KT study by Campbell et al. (2013) investigated the role 

of KB as a component of a multicomponent KT strategy in the context of the study and the results of 

the study was inconclusive due to clustering effect. Literature review showed that there are no studies 

that have addressed the impact of KB (as one component of a multicomponent intervention) 

specifically in the environment of VCoP, on the barriers hindering integration of CPG-CDM. This is a 

major gap in the literature. After discussing about some of the KTIs, it was important to identify the 

representation of the KTIs in empirical investigation. Thus, the next section discusses this aspect. 
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2.7.4.4 Representation of a KTI in an empirical investigation using ‘Relative advantage’ 

As mentioned earlier not much is known about the role of intervention strategies in the integration 

process of CPG into CDM (see section 2.7.3.2) and there is inconclusive evidence in regard to the use 

of single or multicomponent KTIs regrading research integration in clinical practice. Considering the 

contradictory opinions, this research aims to compare the effect both the strategies empirically. There 

was a need to identify a characteristic or characteristics of the intervention to represent single and 

multicomponent KTIs in this empirical study. According to theory of DoI (1995), the attributes of 

innovation namely; relative advantage, trialability, compatibility, observability and complexity can 

affect the adoption of that innovation. There are some suggestions in the literature that these 

characteristics could be used to represent KTIs (Cranley et al.2017; Chaudoir et al. 2013; Atkinson, 

2007; Davis et al. 1997; Logan & Graham, 1998; Graham & Logan, 2004a: Graham & Logan, 

2004b). Some studies used these five characteristics together or taking attributes one or more at a 

time.  A study by (Hsu et al. 2013) it was found that only complexity, observability and trialability 

affected the usage of IT by nurses, implying that all the five factors of the DoI model need not to be 

used in all circumstances. However, most of the KT studies have used either some or all of those five 

characteristics suggested in the DoI to represent an ‘innovation’ including CPG, limiting it to the use 

of medical interventions mainly (Cranley et al. 2017). That is to say that the five characteristics of 

CPGs are being investigated; not the characteristics of the ‘intervention’ as a KTI in the studies. 

Although, various KTIs have been used in the KT studies, there are no clear guidelines in regard to 

the representation of KTIs in empirical studies. The review of the literature shows that not many 

researchers have attempted to conceptualize the characteristic of an intervention as a measurable 

variable in the models or frameworks, although many KT models are intended to measure the effect of 

interventions in the KT process. In such situation; measuring ‘intervention’ as a construct empirically 

would be challenging although that is being part of most of the KT models.  Further, the available 

models or frameworks that has an intervention characteristic as a variable or construct is not being 

tested empirically. In addition to that, tools or instruments to measure these constructs are also not 

available (e.g. intervention construct in OMRU). 

  

Considering the fundamental assumption of the DoI, (Roger, 1995), ‘relative advantage’ (RA) is a 

perception of something (e.g. innovation) being more beneficial than the other, could be related to the 

concept of intervention. According to Cranley et al. (2017), RA of can be understood as anything that 

makes a process of change easier for others. KT of CPG into CDM involves the integration of the 

CPG recommendations into CDM, that might need a deviation from the previous practice essentially 

indicate the need for a behaviour change of the practitioner. One of the expected outcomes of using a 

KTI is to facilitate such a behaviour change. Thus, it could be argued that RA of the intervention can 

be chosen to represent the KT intervention strategies; an argument that finds some resonance with 

those of other researchers.  For instance, Chaudoir et al. (2013) have suggested the use of relative 
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advantage as representing the variable evidence-based innovation in a systematic review. Again, 

researcher was unable to find any study that has investigated the ‘relative advantage’ (RA) of KTI as a 

measurable construct in empirical investigations, with reference to CPG-CDM gap in the literature. 

One of the KT models, which has representation of KTIs, using RA as a variable is the Consolidated 

Framework for Implementation Research (CIFR) by Damschroder et al. (2009).  CIFR as a 

framework suggest the use of RA, as a variable to represent intervention. However, empirical 

investigation of the CIFR model is far and few. One such study by VanDevanter et al. (2017) used the 

CIFR framework to assess the factors that affect implementation of CPG in regard to tobacco use 

treatment in the context of public health care delivery system. This qualitative study conceptualized 

RA, as a characteristic of the intervention, although RA as was not measured quantitatively. Thus, in 

the absence of definite evidence that mandates the use of all the five characteristics of intervention, 

identified by DoI to be used in understanding the concept of intervention, it is possible to argue that 

one or more of those five factors could be used to represent innovation or intervention. Thus, in this 

research RA appears to be appropriate to measure the construct of KTI.  

 

2.7.5 Theoretical support of KT 

Considering PTs who are directly concerned with the patientcare, then many aspects related to their 

behaviour, learning, management of patients and health issues come to the fore, as changes take place 

with regard to those issues. To address these issues, it is necessary to involve theories, both 

management sciences particularly knowledge management (El Morr, &Subercaze, 2010) and 

behavioural sciences in addition to the medical sciences (PT), in understanding, the phenomenon of 

integration of CPG into clinical practice. Theories from other fields including management, 

knowledge management, social sciences, and behavioural psychology are used to support KT. For 

instance, Diffusion of innovation (DoI by Rogers, 2003), Theory of planned behaviour (TPB by 

Ajzen, 1991), and Theory of Reasoned Action (TRA by Fishbein & Ajzen, 1975; Ajzen &Fishbein 

1980) are used as supporting theories in the KT models and frameworks. However, there are specific 

KT theories that are designed for guiding the KT process in the field of healthcare are available in the 

extant literature. The next section discusses the KT theories in the context of healthcare. 

 

2.7.5.1 Review of KT theories in the context of healthcare 

Detailed review of the literature shows that many theories could be used to support KT, in the context 

of healthcare (Nilsen, 2015; Hudon et al. 2015; Bernhardsson et al. 2014; Campbell et al. 2013). Table 

2.11 shows a classification by Nilsen, (2015) in regard to the wide variety of theories that could be 

used to support KT as a concept as well as a process. 
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Table 2.11 Categories of theories supporting KT (Source: Nilsen, 2015) 

 

 

Some KT models or theories commonly used in healthcare includes the following; Promoting Action 

on Research Implementation in Health Services (PARiHS) framework (Kitson et al. 1998), Ottawa 

Model of Research Use (OMRU) framework (Logan & Graham, 1998; Graham & Logan, 2004a: 

Graham & Logan, 2004b; Hogan, & Logan, 2004), The Knowledge to Action (KTA) framework 

(Graham et al. 2006), Framework for Research Dissemination and Utilization (RD&U) (Dobbins et al. 

2002) and Consolidated Framework For Implementation Research (CFIR) (Damschroder et al. 2009). 

The PARiHS framework is widely used in healthcare KT research due to the intuitive appeal and 

flexibility of the model that successfully integrated the main aspects of research evidence, context and 

facilitation. However, it is a complex model and relatively difficult to apply in everyday clinical 

practice settings and is mainly used for retrospective evaluation of KT process while its role to guide 

prospective KT studies are limited (Ellen, 2012). OMRU as a KT model is purported to be suitable to 

guide KT process to implement research knowledge in clinical practice. After some revisions, the 

most recent model encompasses six key elements as evidence-based innovation, potential adopters, 

the practice environment, implementation of interventions, adoption of the innovation, and the 

outcomes of implementation of the innovation at different levels including patient, practitioner, 

economic and system levels. Unlike PARiHS framework, OMRU as a KT model can be used 

prospectively to guide the KT process. Although shown as a linear model, in reality the model is 

complex due to the interactions between the various components in the model. Further, the model is 

not supported by validated instruments to measure several of the constructs (Ellen, 2012). 

Many of the frameworks or models incorporate multiple theories to explain the process of KT. If one 

considers OMRU, although the entire framework as a whole cannot be explained by a single theory, 
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essentially all the constructs are being supported several theories. For instance, the construct of 

‘innovation’ could be explained with help of Diffusion of innovation (DoI) theory by Rogers, (2003). 

Similarly, TDF by Michie et al. (2011) can support the practitioner level barriers termed as ‘potential 

adopters’ in the model. Another construct, the ‘adoption’ could be explained using Theory of planned 

behaviour (TPB by Ajzen, 1991), Theory of Reasoned Action (TRA by Fishbein & Ajzen, 1975; 

Ajzen &Fishbein 1980) and Theory of Interpersonal Behaviour (Triandis, 1989). The above 

arguments clearly show that there is no single theory available in the extant literature that could 

explain the phenomenon of KT comprehensively, leading to a situation of theoretical pluralism to 

understand KT. Theoretical Domains Framework (TDF) by Michie et al. (2011) combines several 

theories to explain the behaviour change interventions (see section 2.5.4). However, this framework 

has a serious limitation as it doesn’t provide guidance on selection of intervention strategies to best 

address particular barriers. The KT theories reviewed in the previous sections namely; PARiHS, 

OMRU, KTA and CFIR already identified barriers and proposed certain interventions. However, most 

of the frameworks do not provide tools or instruments to measure the constructs. Even when a model 

proposed some tools, many are yet to be tested empirically. Further, some of these models appear to 

be more suitable to apply with a focus on clinical or organizational setting which require 

organizational, policy and system level strategies. However, the focus of this research is to target the 

barriers at the individual practitioner level and KTIs targeting the practitioner to achieve KT of CPG 

into CDM.  Thus, it was necessary to identify, a KT theory that could support the process of 

integration of CPG into CDM, leading to change in practice behaviour of practitioners, with help of 

KTIs. The next section discusses this aspect.  

 

2.7.5.2 Selecting a theory to explain the KT process to bridge the CPG – CDM gap 

Table 2.11 shows that several theories are capable of supporting the process of KT. At the same time, 

several contradictory opinions exist in the KT literature, in regard to the selection of a specific theory 

to support KT. Currently, not much is known about the criteria that could guide the process of 

selecting, one theory from the plethora of tools, theories, models, and frameworks. For instance, there 

are variations in the recommendations of the researchers in selecting KT theories to understand how 

effectively research could be integrated to practice using KTIs (Stander et al. 2018; Curtis et al. 2017; 

Nilsen, 2015; Hudon et al. 2015). Further, there is no clarity in the literature on the application of any 

specific theory or set of theories to explain how effectively the research knowledge including CPG 

could be integrated into CDM with the aid of KTIs. In such situation, the researcher should rely upon 

a theory that is could explain the myriad of concepts that can influence the integration of CPG into 

CDM and support the integration process to achieve KT in the context of a PT practitioner. 

Furthermore, a simple linear framework might be more appealing to the researcher to guide the KT 

process in comparison with a complex multidirectional model. However, a simple linear KT model 

might be poor at reflecting real world events (Ellen, 2012). Contrary to that, a complex KT model 
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might be difficult to understand as well as apply in real situations. Thus, selecting one theory that 

encompasses all the concepts of this research has become a challenge. 

 

The review of the literature was conducted to identify a theory that can explain the main concepts 

under investigation in this research. Although a few theories provide the theoretical support to the KT 

process and change in behaviour of the practitioner which include KT theories, behavioural theories, 

theory of innovation, motivation theory and process theory, the literature review showed that hardly 

any research outcome has been produced applying those theories to explain how the change in 

behaviour in PTs could be brought about and knowledge is translated to clinical practice. This is an 

area of study that is recommended in the literature (Stander et al. 2018; Curtis et al.2017; Suman et al. 

2015; Sibley & Salbach, 2015; Bernhardsson et al. 2014; Campbell et al. 2013; Nilsen & 

Bernhardsson, 2013; Scott et al. 2012). Further, most of the models failed to support above mentioned 

concepts in an integrated manner. To some extent, the KABF developed Cabana et al. (1999 and the 

updated KABF by Fischer et al. (2016) can explain as well as support all the components under 

investigation in this research including CPGs as research knowledge, barriers, interventions and CDM 

as practice behaviour of the clinicians. Thus, KABF by Fischer et al. (2016) can be used to explain the 

phenomenon of CPG integration into CDM with help of KTIs and thus bridging the CPG-CDM gap. 

However, KABF by Fischer et al. (2016) is not yet tested empirically. The review indicates that there 

is a paucity of research outcomes indicating how the change in practice behaviour of PTs affected by 

barriers can be addressed using interventions with regard to the translation of CPG to CDM. This 

needs to be understood.   

 

2.8 Research Gap 

The literature review presented in this chapter has brought out a number of gaps that exist in the 

literature with regard to an understanding of the CPG, CDM behaviour of healthcare professionals 

including PTs, CPG-CDM gap, barriers that could cause CPG-CDM gap, KT process, KTIs that could 

impact the barriers as well as CDM and CPG-CDM gap, single component and multi-multicomponent 

KTIs and the theories that could be used to gain knowledge about the above. The gaps are 

 

From section 2.3.2 it can be seen that two contradictory aspects are prevalent in the CDM behaviour 

of healthcare professionals and in particular PTs. While it may appear obvious that PTs must integrate 

CPGs into CDM such a claim is affected by contradictions. There is a lack of understanding of what 

causes those contradictions. Then while acknowledging the lack of widespread integration of CPG 

into CDM of PTs, it was found that the concept of CPG has limitations. Appendix 2.5 shows that it is 

not known what those limitations are and whether those limitations have a role to play in creating a 

CPG-CDM gap and how to overcome such a gap. Further, Section 2.4 showed that CDM needs to be 

understood clearly if one has to explain how the CPG-CDM gap is created. It is not known how the 



71 

 

management and behavioural aspects of PTs affect EBCDM and contributes to the CPG-CDM 

gap.While CPG-CDM gap appears to be a reality in the case of PTs, from section 2.4.1 it can be seen 

that the concept of CPG-CDM gap is not well understood in with reference to the nature of CPG-

CDM gap, causes the CPG-CDM gap and what remedies are available to address the problem. 

Additionally, in section 2.5.2 it was argued that lack of empirical studies has left a gap in the literature 

in the current level of understanding of management and behavioural barriers and how they affect the 

EBCDM and CPG-CDM gap. Section 2.6 shows that some interventions could be used to either 

remove or limit the effect of barriers on EBCDM and CPG-CDM gap. However, very little knowledge 

appears to be available in the literature leading to lack of an understanding of how and to what extent 

those interventions could be useful in reducing the CPG-CDM gap or remove it totally. These are 

major gaps. In addition, the review in section 2.7.3 led to an assumption that the concept of 

knowledge translation interventions could be used to affect the barriers as well as CPG-CDM gap. 

However, it is not clear what KT interventions could affect which barrier and which intervention is 

more suitable to be deployed to affect barriers to the translation of CPG to CDM. This is a basic gap 

in the literature. Finally, it was not clear how an empirical relationship could be established to 

understand and address the management and behavioural aspects of PTs using the concepts of CPG, 

CDM, CPG-CDM gap, management and behavioural barriers encountered by PTs, and KTIs. A 

comprehensive model that has addressed the CPG-CDM gap using the above concepts is still not 

found in the literature, a major gap in the literature.  

 

2.9 Chapter Summary 

This chapter has provided a critical review of the literature related to CPG, CDM, EBCDM, CPG-

CDM gap, management and behaviour barriers encountered by PTs and KTIs to gain knowledge on 

why there exists a CPG-CDM gap and what can be done about it. Evidence in the literature shows that 

empirical research could provide support to gain knowledge on why there exist a CPG-CDM gap and 

how CDM can be manipulated with the help of a research model. The review shows that no empirical 

model is found in the literature that has addressed the problem of CPG-CDM gap. But there exists 

some basis in the literature that shows that a research model developed based on prior research 

relating the components mentioned above could be useful with the support of established theories and 

models. Review also shows that testing such a model could enable unearth hitherto unknown 

knowledge and explain how to either remove or limit the impact of management and behaviour 

barriers encountered by PTs on CPG-CDM gap using KTIs.  Furthermore, while literature shows that 

the model could focus on just the relationship amongst the components mentioned above to address 

the gap, at the same time an understanding of how the model functions with two different 

interventions could provide knowledge on how a specific intervention is providing a better control of 

CPG-CDM gap. Thus, a comparison of the impact two different interventions should provide a solid 

case to validate how the CPG-CDM gap can be addressed. 
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Chapter 3  

Theoretical Framework 

3.1 Introduction 

This research concerns the integration of clinical practice guideline (CPG) as research knowledge into 

the clinical decision making (CDM) of the physical therapists (PTs). Experts agree that there is a need 

to integrate the latest research knowledge into clinical practice to benefit the patients. Literature 

shows that on the one hand research knowledge needs to be integrated into clinical practice, while on 

the other hand this integration does not appear to be taking place extensively amongst the PTs (see 

section 2.3.2). Although there could be many reasons for this contradiction, one of the reasons cited 

for this happening is the presence of barriers. Literature shows that there is a dearth of knowledge 

with regard to the identified barriers to the integration of research knowledge into clinical practice 

leading to the creation of what is termed a research knowledge–clinical practice gap: specifically 

referred as CPG-CDM gap in this research and denoted using the same terminology hereafter.  The 

review of the literature showed that the current knowledge pertaining to CPG-CDM gap (see section 

2.4) is limited. Limitations relate to various issues including: lack of complete understanding of 

elements that cause the CPG-CDM gap; lack of understanding on the ways and methods that can be 

used to address the gap; absence of empirical studies that could be used to predict how the CPG-CDM 

gap occurs and can be reduced or eliminated; and lack of established relationships that provide a cause 

and effect explanation of how certain phenomena contribute to the occurrence of CPG-CDM gap. 

While some researchers have tried to address these issues using various conceptual models (e.g. 

Fischer et al. 2016; Cabana et al. 1999), an important aspect that is observed in the literature is the 

lack of adequate theoretical underpinning of those concepts that have been researched. For instance, 

one of the concepts that have been discussed in the literature as a cause of the CPG-CDM gap is the 

behavioural aspects of PTs which include attitude and motivation. These aspects have been dealt with 

as barriers in the literature by some researchers (see section 2.5) but lack of proper application of 

theories to define and describe those barriers and their relationship to research knowledge–clinical 

practice gap has left the research outcomes unclear. There are many such aspects that require 

examination to understand how to narrow the CPG-CDM gap (or indeed eliminate it completely). 

Accordingly, drawing on the findings of the literature review, this chapter aims to address the concept 

of CPG-CDM gap and propose a conceptual model that can explain the phenomenon.  

 

The research framework was developed in two steps. The first step was to identify the barriers to the 

integration of research knowledge into clinical practice and apply the intervention. The second step 

was to induce research knowledge translation into CDM and apply interventions to test whether 

barriers are present. In the first step, it was essential to identify the barriers and the interventions that 

affect the CPG-CDM gap. In the second step, it was essential to test the impact of interventions on the 
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CPG-CDM gap using single and multicomponent interventions. This would enable testing of whether 

barriers are present and to identify which of the two interventions is more effective in impacting the 

CPG-CDM and reducing the barriers. It must be noted that, in the second step, even if there is a lack 

of knowledge on the exact barriers that are impacted by the interventions, the effect of the 

interventions on CDM that is affected by translation of knowledge is expected to provide a clear 

indication of the existence of barriers and hence the impact of interventions on them. Thus, step one 

and step two together provide a framework to test the identified barriers and their relationship with 

CDM, the CPG-CDM gap, interventions, impact of interventions on the barriers identified for this 

research, interventions’ relationship to translation of CPG to CDM and the effectiveness of 

interventions.  

 

3.2 Choice of the research knowledge for study and its relationship to clinical practice 

Foremost it is important to choose a particular type of research knowledge in order to study the 

phenomenon of research knowledge–clinical practice gap in the field of PT. The particular type of 

research knowledge provides the basis to understand whether it can be integrated into clinical practice 

and whether a research knowledge–clinical practice gap exists. While there are many different types 

of research knowledge (e.g. clinical practice guidelines (CPGs), clinical prediction rules (CPRs) 

(Plüddemann et al. 2014), clinical decision support systems (CDSS) (Sim et al. 2017) and clinical 

decision rules (CDRs) (Fuller et al. 2018). In this research clinical practical guideline (CPG) in PT 

was chosen as the type of research knowledge to study the research knowledge–clinical practice gap.  

CPGs either supersede current knowledge or improve or enhance it. In addition, CPGs are meant to 

enhance the consistency and efficiency in patientcare by reducing/removing the gap between what 

practitioners do and what scientific evidence supports (Woolf et al. 1999). Despite the advantages 

associated with the use of CPGs (see Appendix 2.4), still the integration of CPG in clinical practice 

appears to be a challenge. In fact, one argument says that more money and energy have been spent on 

the development of guidelines than activities that could increase the guideline use (Howard & Jenson, 

1999). Encouraging healthcare practitioners (e.g. PTs) to use CPGs in clinical practice is identified as 

a major challenge in the literature (see section 2.3.2). These arguments point towards the existence of 

the CPG-CDM gap. In addition, this relationship between CPG and CPG-CDM gap can be supported 

by theories. For instance, the knowledge-attitude-behaviour framework (KABF) of Cabana et al. 

(1999) and the updated KABF model developed by Fischer et al. (2016) both of which argue that 

CPGs are not integrated into clinical practice leading to the CPG-CDM gap. Thus, the choice of CPG 

as the research knowledge for this study can be justified. 

 

An important aspect that must be borne in mind at this point is that CPG as a concept needs to be 

studied as an overarching phenomenon that influences every aspect concerned with it, an argument 

supported by the literature (Cabana et al. 1999; Fischer et al. 2016). For instance, knowledge about 
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CPG, attitude, self-efficacy of PTs in integrating CPG with CDM and embedding CPG in clinical 

practice are examples of various aspects that are concerned with CPG and influenced by CPG. This 

indicates that CPG as a concept can be considered to be an umbrella term under which various aspects 

concerning CPG are studied. Hence, in this research, CPG has not been identified as a factor or a 

construct or a variable and hence no specific measurement of CPG was involved. 

 

Next, several CPGs are available in the field of PT that address different medical conditions, for 

instance, CPG for VTE in PT and CPG for neck pain (see Table 2.1).  CPG for VTE in PT is 

synthesized from research knowledge and was published (for the first time in the field of PT) in 2015. 

This research knowledge is expected to be integrated by PTs across specialities and is strongly 

recommended by the professional bodies. Investigating in detail about this CPG is expected to yield 

outcomes that could be beneficial to PT practitioners. As a newly developed CPG, there is lack of data 

about its integration into clinical practice and the challenges met by PTs in that process of integration 

is yet to be published.  Hence, it can be argued that CPG for VTE in PT is recent and relevant research 

knowledge and yet can pose major challenges for PTs to integrate it in clinical practice leading to a 

situation of CPG-CDM gap. While the foregoing discussions have provided the basis for choosing 

CPG for VTE in PT as the type of research knowledge that will be used for study in this research, the 

discussions also highlight, how this CPG is linked to the CPG-CDM gap.  

 

The foregoing discussion addressed one aspect of the CPG-CDM gap namely CPG, and then it was 

necessary to understand the other aspect of the CPG-CDM gap, namely clinical practice which is 

specifically identified as CDM. Thus, the link between clinical practice and CPG-CDM gap will be 

discussed in the next section, along with the basis for the choice of a particular clinical practice that 

will be studied in this research. In addition, it must be noted here that henceforth the term CPG will be 

used to signify research knowledge and CPG for VTE in PT throughout this thesis to simplify 

discussions.  

  

3.3 Clinical Practice of PTs and its relationship to CPG-clinical practice gap 

The concept of clinical practice is integral to the understanding of CPG-CDM gap. Review of the 

literature clearly showed that, PTs needs to integrate research knowledge in clinical practice of 

because of its purported benefits to patientcare. However, such integration of CPG in clinical practice 

is not taking place easily amongst PTs leading to CPG-CDM gap. What makes it difficult for PTs to 

integrate CPG into clinical practice and the consequent occurrence of CPG-CDM gap is not well 

understood in the literature (see section 2.5). In this situation it is important to understand the concept 

of clinical practice so that it is possible to gain knowledge the underlying problems that create the 

CPG-CDM gap. In order to do so, this research focuses on one important aspect of clinical practice, 

namely clinical decision making (CDM) that involves the complex interaction between certain aspects 
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including perceived confidence, cognitive abilities and the information seeking behaviour of the 

healthcare practitioner (Uy et al. 2014). CDM can be understood as clinical practice behaviour and 

could be termed clinical decision making behaviour (CDMB). As a concept CDMB is affected by a 

number of aspects including: the characteristics of CPG; complexity of the situation in which a 

decision is made; behavioural aspects of PTs; management principles; patient behaviour; integration 

of CPG into CDM; relationship between CPG and CDM; individual characteristics of PTs; barrier and 

interventions that could affect the barriers to the integration of CPG into CDM (see section 2.4.1). 

There is a lack of conclusive evidence in the literature that the various aspects that could affect CDM 

have been fully addressed to enhance patientcare, especially the ones related CPG, to the relationship 

between CPG and CDM, to the CPG-CDM gap, to barriers to the integration of CPG into CDM; 

impact of interventions on the barriers and specifically in the context of PT (see section 2.5.2).  

 

One aspect that is intriguing researchers and practitioners alike is the non-integration of research 

knowledge in CDM by PTs resulting in the CPG-CDM gap. Although some reasons have been cited 

in the literature -   including the claim that practitioners are not quick to adopt medical interventions 

of recognised effectiveness as those practitioners did not receive adequate training in empirically 

supported treatment methods, and practitioners  do not read the latest research outcomes and feel that 

it is difficult to apply research results (Howard & Jenson, 1999),  there is no conclusive evidence to 

show the specific reasons contributing to the CPG-CDM gap.  However, based on the research work 

by Cabana et al. (1999) and Fischer et al. (2016), this research argues that one of the prime reasons for 

the CPG-CDM gap is presence of barriers to the integration of CPG into CDM.  While the outcome of 

the research conducted by Cabana et al. (1999) and Fischer et al. (2016) are not conclusive, those 

outcomes nevertheless clearly indicate that barriers to the integration of CPG into CDM are strong 

reasons for practitioner’s behaviour of not integrating research outcomes into clinical practice, an 

argument that could be extended to the field of PT. This infers therefore that barriers could be related 

to CDM and the integration of CPG into CDM empirically. In addition, the framework by Fischer et 

al. (2016) provide the basis to argue that knowledge translation interventions (KTIs) could be used to 

impact the barriers and to facilitate integration of CPG into CDM, although the claim made by Fischer 

et al. (2016) is not conclusive and requires empirical testing.  

 

Thus, on the one hand, theory has shown that the CPG-CDM gap is a problem, while on the other 

hand studies that have tried to address this gap are found to be very few. More studies are required to 

understand and address the problem of the CPG-CDM gap. In particular a major problem is that 

barriers could be the reason for the CPG-CDM gap that has not been well studied and requires 

attention. However, taking the theoretical support provided by KABF (Cabana et al. 1999; Fischer et 

al. 2016), this research argues that, CDM as a concept could be studied to address the CPG-CDM gap 

taking into account, the effect of barriers to the integration of CPG into CDM as well as the impact of 
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interventions on the barriers, so that, the CPG-CDM gap could be narrowed or eliminated. Further, 

conducting the empirical studies could enable the development of models that could be used to predict 

the following: how the CPG-CDM gap could be narrowed or eliminated; explain the role of barriers 

that cause the CPG-CDM gap; and to understand how the KTIs influence the CPG-CDM gap by 

either potentially reducing or eliminating it.  

 

As far as the operationalization of CDM is concerned, it could be linked to both the barriers and 

interventions empirically using published theories and models. It can be argued that, when barriers 

exist, those barriers make it difficult for practitioners to integrate CPG into CDM.  This means that 

operationally, when barriers are directly linked to CDM, then it is possible to study, if there is an 

increase in the effect of barriers, then there can be a decrease in the level of integration of CPG into 

CDM and hence increase in the CPG-CDM gap. Alternatively, it can be argued that if the barrier 

effect is lowered, with the help of KTIs, then the CPG-CDM gap could be narrowed or eliminated 

leading to greater integration of CPG into CDM. In either case, linking CDM empirically to both the 

barriers and KTIs could provide help to the operationalization of CDM as well as the effect on the 

CPG-CDM gap.  

 

In addition, if CDM must be empirically tested, then it must be visualized as a construct that could be 

measured, leading to an objective description of the concept of CDM and its functioning, when related 

to barriers and interventions. Hence a measurement method is needed to objectively assess the 

concept of CDM. One of the ways this could be done is through the use of survey questionnaires as 

scales to measure the concept empirically. For instance, from the literature review it could be seen that 

Silva and Costa (2015) measured CDM in the wider context of EBP, using a 5-point Likert scale. 

Although the original scale measured the construct as ‘skills and resources’, & ‘opinion’, the 

questions were found to be suitable to measure the construct of CDM. Further Weng et al. (2013) also 

measured CDM empirically and objectively, in another study using a different scale. Similar scales 

could be used to objectively measure and describe CDM. The next section discusses how the barriers 

and KTIs could be related to CDM.   

 

3.4 Barriers causing CPG-CDM gap and their relationship to CDM 

From the literature review, it can be seen that barriers contribute to the CPG-CDM gap although; it 

was not clear how those barriers affect the gap. Examples of barriers cited in the literature are 

numerous, for instance lack of knowledge of CPG, unfavourable attitude of practitioners, lack of 

motivation of practitioners towards integrating CPG into CDM and lack of self-efficacy of 

practitioners to implement CPG into CDM (see section 2.5). Studies of identification of the barriers 

that contribute to the CPG-CDM gap and mechanisms to address those barriers have been an area of 

interest to a small part of the research community and practitioners.  Specifically, Cabana et al. (1999) 
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argued that barriers to integration of CPG in clinical practice exist and are responsible for the creation 

of the CPG-CDM gap and similar arguments were espoused by Fischer et al. (2016). However, 

studies that have dealt with such barriers as constructs and that have empirically related them to CDM 

and the CPG-CDM gap are largely notably absent in the literature.  Recent studies have not been able 

to establish a clear empirical relationship between barriers and CDM or the CPG-CDM gap, leaving a 

lacuna in the body of knowledge.  The lack of empirical studies has resulted in a situation wherein 

predicting the occurrence of the CPG-CDM gap using barriers has become extremely difficult. This 

study aimed to fill this gap in the literature. 

 

From the review of the literature presented in section 2.4.1, it can be seen that barriers at the 

practitioner level are those which contribute to the CPG-CDM gap and hence act as constraints or 

obstacles that affect individual PTs’ ability to integrate CPG into CDM. Although the very few 

studies that have identified some barriers have not been able to reach solid conclusions on what can be 

considered as the real barriers in practice, the arguments provided in those research studies do 

nevertheless provide some basis for this study to build on. For instance, according to Cochrane et al. 

(2007), barriers could arise due to individual PTs’ cognitive-behaviour, attitude or rationale, emotion 

or professional aspects, or guidelines or patients. Although not tested empirically, Cochrane et al’s 

(2007) work provides a basis to form assumptions about barriers and their relationship to CDM and 

the CPG-CDM gap using the support provided by other research publications found in the literature 

(see section 2.5). Furthermore, addressing this issue in this research, it was necessary to choose 

specific areas that have been identified as possible cause of barriers in the literature namely the 

individual PTs’ behaviour and management aspects. Given the time and resource constraints, 

choosing specific areas to investigate is important that it is beyond the scope of any single 

investigation to examine all possible areas.  

 

Four different types of barriers were therefore chosen for study based on the categorisation of Cabana 

et al. (1999) and Fischer et al. (2016) namely knowledge, attitude and motivation of PTs towards CPG 

and self-efficacy of PTs to integrate CPG into CDM. The reason for this choice is that the study of 

those researchers is related to CPG and its integration into practice concerning healthcare 

professionals and has investigated both barriers and interventions that affect healthcare practitioners 

in their effort to integrate CPG into practice. This context is also similar to the current study. Studying 

these four barriers was considered a realistic scope for the research, and moreover addresses both 

behavioural and managerial aspects of individual practitioners in the field of PT.  This was deemed 

appropriate to ascertain in-depth knowledge about the relationship between the barriers that affect PTs 

clinical practice and the CPG-CDM gap.  Considering the fact that in the field of PT, hardly any 

evidence could be found in the literature regarding the linkage between barriers that affect clinical 

practice and the CPG-CDM gap in the context of individual practitioners, the study of these four 
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barriers that have been broadly recommended in the literature (see section 2.5.4, 2.5.5, 2.5.6, and 

2.5.7) and would provide a good starting point to conduct the investigations where none presently 

exist. Furthermore, since this study aimed to compare the impact of single and multi-component 

interventions, it was necessary to include at the least two barriers in the study as multi-component 

intervention studies require to examine the effect of the intervention on more than one barrier at a 

time (Eldh & Wallin, 2016; Squires et al. 2014). While at the minimum two barriers could be thought 

of as adequate for a study about the impact of single and multi-component interventions, it was 

deemed important to include the widely discussed barriers in the literature, not least because the 

exclusion of one the four barriers in favour of others may not provide a comprehensive picture.  

  

While partly relying upon the study of Cabana et al. (1999) and Fischer et al. (2016), the present study 

takes into account the limitations of Fischer et al.’s study which includes that it was not empirical in 

nature and has only argued that some relationship between the barriers, interventions and the 

integration of CPG into clinical practice as a concept exist. Hardly any theoretical support for 

explaining the different barriers and their influence on the CPG-CDM gap in the context of individual 

practitioners could be found in the extant literature. In this situation, the present research relies on the 

above mentioned research models of Cabana et al. (1999) and Fischer et al. (2016) that have tried to 

establish a relationship between barriers that hinder the integration of CPG in clinical practice and the 

impact of interventions on these barriers in bridging the CPG-CDM gap (see section 2.5.1). Although 

the two models are not generalizable, it appears that these models together could be used effectively 

to inform this research, and hence to build a new conceptual model that relates the barriers to 

integration of research knowledge in clinical practice, role of interventions and clinical practice. 

 

Furthermore, this research is about the barriers that create the R-P gap in the field of healthcare 

including PT and how interventions could be used to reduce the impact of barriers. There is a dearth 

of KT theories in the literature that can be used to link barriers to CPG integration, CDM, CPG-CDM 

gap and interventions in the field of PT. The nearest and latest theoretical proposition that shows how 

barriers could be linked to clinical practice behaviour was the KABF model developed by Cabana et. 

al (1999). However, this model falls short of explaining how the barriers could be addressed to enable 

greater integration of CPG into clinical practice in the field of healthcare. This limitation was 

overcome by Fischer et al. (2016) who proposed a modification to the KABF model developed by 

Cabana et al. (1999) and introduced the concept of intervention strategies that could be used to reduce 

the impact of the barriers. In addition, the KABF model proposed by Cabana et al. (1999) and the one 

proposed by Fischer et al. (2016) are identified in the literature are a type of KT theoretical 

representation and are supported by established theories including theory of planned behaviour (TPB 

by Ajzen, 1991) and the theory of diffusion of innovation (DoI) by Rogers (2003).In a nutshell it can 

be argued that the KABF developed by Fischer et al provides a strong basis to ground the theoretical 
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framework to be developed for this research although a transformation of the framework from a 

prescriptive one to a predictive one was needed. Thus, the KABF developed by Fischer et al. (2016) 

was identified as the most recent and suitable theoretical representation in the literature that could be 

used in this research. 

 

While applying the concepts of Fischer et al. (2016), which were built on the model of Cabana et al. 

(1999), a departure has been introduced in this research with regard to the categorization of barriers. 

That is, the knowledge is treated as a management barrier while motivation and self-efficacy of PTs 

have been used as individual behavioural barriers of PTs in this research. In the KABF (Cabana et al. 

1999; Fischer et al. 2016), knowledge was argued to affect the attitude of the practitioner, which in 

turn, is shown to affect the practice behaviour.  In addition, motivation and self-efficacy of 

practitioners have been shown to be as a subset of the attitudinal barrier. The reason for this is that, 

KABF suggest that motivation and self-efficacy needs to be considered as attitudinal factors and in 

turn attitude is determined by knowledge of the practitioner about the CPG. However, in the literature, 

acquiring knowledge from research outcomes for application in practice is considered as part of 

knowledge management (see section 2.5.6.2) as a concept which contradicts the conceptualisation of 

KABF. Knowledge as a construct has been identified to be a management construct, as integration of 

CPG into CDM has been considered as a knowledge management concept, instead of the argument 

put forth by KABF. Consideration of knowledge as a management construct has been supported by 

different theories and models (e.g. Liyanage et al. 2009). Similarly, it is argued in this research that, 

motivation and self-efficacy need to be considered as separate constructs and hence need to be treated 

as distinct individual barriers that might have an independent effect on the CDM behaviour and 

integration of CPG into CDM, rather than as attitudinal sub-constructs. The rationale for this is that, in 

the wider literature, attitude, motivation and self-efficacy have consistently been treated as separate 

and individual constructs that affect human behaviour with theoretical support.  For instance, the 

inclusion of self-efficacy as a construct is supported by self-efficacy theory (Bandura, 1977) (see 

section 2.5.6.2) and the construct of motivation is supported by several theories including Theoretical 

Domains Framework (TDF by Michie et al. 2011), Self-determination theory (Deci & Ryan, 1985) 

and Theory of planned behaviour (TPB by Ajzen, 1991) (see section 2.5.7.3). The next section 

discusses each one of the barriers and their relationship to the CPG-CDM gap using the support of the 

theories found in the literature. 

 

3.4.1 Relationship between knowledge and the CPG-CDM gap    

While the operationalization of knowledge as a barrier affecting CPG and the CPG-CDM gap is being 

a challenge (see section 2.5.4), in this research, it was proposed that knowledge as a barrier could be 

operationalized as a construct that is directly related to CDM. Table 2.4 provides an illustration of 

how knowledge for VTE in PT can be thought of as a concept that could be related to the CDM of 
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PTs. Table 2.4 was developed by the researcher for this research based on the literature review and 

provides a practical basis that could be used to relate knowledge as a barrier to the integration of CPG 

into clinical practice in the absence of a conceptualization in the existing literature. 

 

Table 2.4 Illustration of a recommendation in CPG for VTE in PT, knowledge as possible barrier and 

the effect on CDM  
CPG for VTE 

Recommendation 

Key concepts Barrier at the 

practitioner level 

Examples of studies 

supporting the presence 

of barrier 

Affected CDM 

component 

PTs should recommend 

mechanical compression 

(e.g., IPC, GCS) when 

individuals are at high 

risk for LE DVT. 

(Recommendation 4.) 

Recommending 

mechanical 

compression as 

a preventive 

measure for LE 

DVT 

Lack of 

Knowledge about 

the risk factors for 

LE DVT due to 

lack of awareness 

or familiarity 

Ramirez –Velez et al. 

2015; Silva et al.2014; 

Bernhardsson, 2014; 

Queiroz, 2013; Buchard, 

2009; Salbach et al. 2007; 

Iles and Davidson, 2006; 

Jette et al.2003  

Failure to 

integrate 

Preventive 

measures for 

LE DVT in 

clinical practice 

From Table 2.4, the following inferences can be made: 

 Lack of knowledge of CPG leads to failure in integrating CPG into CDM 

 The higher the extent of lack of knowledge, the higher will be the extent of failure of PTs to 

integrate CPG in CDM that is higher the CPG-CDM gap. 

 If the effect of lack of knowledge of CPG as a barrier is reduced by a corresponding increase 

in the knowledge of CPG, and then higher is the extent to which PTs will integrate CPG in 

CDM reducing the extent of failure and lowering the CPG-CDM gap. 

 As such, the higher is the extent of knowledge, the lower would be the extent to which PTs’ 

lack of knowledge in CPG will act as a barrier, and the smaller will be the CPG-CDM gap. 

These inferences are depicted as shown in Figure 3.1. 

 

Figure 3.1 Relationship between knowledge and CDM 

 

From the theoretical perspective, knowledge has been variously defined and described in the literature 

(see section 2.5.4).  However, with regard to the current research, where integration of CPG into 

CDM is under investigation, the KABF (Cabana et al. 1999; Fischer et al. 2016) is the one that 

appears to provide a suitable basis to explain how PTs knowledge in research outcomes (like CPG) 

could be related to CDM as a clinical practice behaviour component. According to this framework, 

research knowledge (such as CPG) of healthcare professionals (represented as PTs in this research) 

could be linked to the clinical practice (represented in this research as CDM) behaviour with attitude 

being positioned between CPG and CDM. This implies that the higher the level of research 

knowledge of healthcare practitioners in CPG, then the higher could be the integration of research 
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knowledge into clinical practice, and hence producing a reduction in the CPG-CDM gap, taking into 

account the attitude of practitioners. However, in this research, a deviation was taken at this point that 

knowledge as a construct has been directly linked to CDM without bringing in attitude as a barrier 

between knowledge and CDM. The reason for this is that there are theoretical models that argue that 

knowledge affects behaviour directly, for instance, Michie et al.’s (2011) Theoretical Domains 

Framework (TDF) that relates the domain of knowledge directly to behaviour. This conceptualization 

provides a direct linkage between knowledge in CPG and CDM as a behavioural construct. 

   

In addition, several KT theories including: Ottawa Model of Research Use (OMRU) framework 

(Logan & Graham, 1998; Graham & Logan, 2004a: Graham & Logan, 2004b); Promoting Action on 

Research Implementation in Health Services (PARiHS) framework (Kitson et al. 1998); The 

Knowledge to Action (KTA) framework (Graham et al. 2006); Framework for Research 

Dissemination and Utilization (RD&U) (Dobbins et al. 2002) and Consolidated Framework For 

Implementation Research (CFIR) (Damschroder et al. 2009), support the argument that lack of 

knowledge acts as a barrier in integration  of research knowledge into practice (see section 2.7.2). 

That is, when knowledge is represented as a construct that affects CDM directly (see Figure 3.1 

above), then it is possible to argue that the same representation could be used to bring in the concept 

of lack of knowledge as affecting CDM through that relationship. In such a case lack of knowledge 

acts as the barrier in the reverse direction to that of having knowledge, reducing the extent of 

integration of CPG into CDM and increasing the CPG-CDM gap. Thus, the direct relationship 

between knowledge of healthcare professionals in CPG and CDM could be used to test knowledge as 

a construct to know whether it enables or hinders the integration of CPG into CDM and to know 

whether it is a facilitator or barrier; in other words, whether it decreases or increases the CPG-CDM 

gap. 

 

It is further proposed with the support of the theories cited above, that when knowledge translation 

takes place, it is possible to represent, knowledge as a construct in empirical studies that could be 

measured objectively, for instance the arguments of Silva and Costa (2015) which show that 

knowledge could be measured using a research instrument (see section 2.5.4.1). That is to say, if 

knowledge can be measured and linked to CDM then there is a possible way to explain and 

understand the operation of the knowledge → CDM relationship especially when knowledge is 

considered as a barrier. For instance, if it is assumed that knowledge changes by one standard 

deviation in the positive direction, then CDM could change correspondingly in the positive direction, 

although it is not known at this stage, to what extent CDM will change. In contrast, it can also be 

proposed that, a one standard deviation change in knowledge in the positive direction reduces the lack 

of knowledge as a barrier, by one standard deviation meaning that, there is an inverse relationship 

between knowledge as a barrier and CDM which can be implied by measuring, the change occurring 
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in knowledge as a construct. Finally, literature shows that establishing a relationship in this manner is 

expected to provide a way by which PTs, healthcare organisations and patients can be benefitted by 

appropriately utilizing the relationship developed in this research. Any mechanism developed to 

address the CPG –CDM gap has the potential to narrow the CPG-CDM gap by indicating the level of 

knowledge of PTs in regard to a particular CPG and to what extent their knowledge is acting as a 

barrier. 

 

Lastly, since the aim of this research was to provide an understanding that could help to reduce the 

impact of lack of knowledge as a barrier leading to CPG-CDM gap, the relationship developed above 

should be able to support the operationalization of interventions which are required to overcome the 

barrier to bridge the CPG-CDM gap (see section 2.7.3). Considering the fact that any impact of 

intervention on barriers is expected to directly affect the barrier, the relationship established in this 

section, between knowledge and CDM, does not come in the way in developing, any other 

conceptualisation that links the intervention to the barrier directly and separately. That is to say that 

the linkage between interventions and barriers could be dealt with independently without bringing in 

the concept of CDM into the picture, because the result of such a linkage will imply that any change 

in the level of lack of knowledge as a barrier due to the impact of interventions will inform, how 

CDM could change through the relationship depicted in Figure 3.1. This aspect is discussed later. 

From the foregoing discussions and based on Figure 3.1 the following hypothesis could be 

formulated. 

 

H1: The lesser the extent of knowledge of PTs about CPG, the lesser will be the integration of CPG 

in CDM.   

 

3.4.2 Relationship between attitude of PTs in CPG and CPG-CDM gap 

The literature review has shown that the attitude of PTs is a behaviour component of PTs that affects 

CDM and the CPG-CDM gap and is considered to be a challenge for PTs to overcome while 

integrating CPG into CDM (see section 2.5.5). Lack of favourable attitude has been described as a 

barrier in the literature and has been identified as directly affecting clinical practice behaviour (see 

section 2.5.5.3). Table 2.5 given in the previous chapter, provides an illustration of the direct 

relationship between lack of favourable attitude as a barrier to integrate CPG into CDM and CDM. 

This conceptualisation of a direct relationship between lack of favourable attitude of PTs in CPG and 

CDM, based on the actual clinical practice reported in the literature is nevertheless not well 

understood in the field of PT. As described in the case of knowledge as a barrier (see section 3.4.1 

above), it is possible to derive the following inferences from Table 2.5. 
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 Unfavourable attitude (lack of favourable attitude) of PTs towards CPG, leads to a failure in 

integrating CPG into CDM 

 The higher the extent of unfavourable attitude, the higher will be the extent of failure of PTs 

to integrate CPG in CDM that means the higher will be the CPG-CDM gap. 

 As a corollary, if the effect of unfavourable attitude as a barrier is reduced by a corresponding 

increase in a favourable attitude, and then higher is the extent to which PTs will integrate 

CPG in CDM reducing the extent of failure and lowering the CPG-CDM gap. 

 That is to say, that the higher is the favourable attitude, the lower will be the extent to which 

PTs’ unfavourable attitude towards CPG will act as a barrier and the lower will be the CPG-

CDM gap. These inferences can be depicted as in Figure 3.2 

 

Figure 3.2 Relationship between attitude and CDM 

 

 

From the theoretical perspective, attitude towards CPG of PTs has been defined and described in the 

literature (see section 2.5.5.2) in various ways.  However, as already explained in section 2.5.5, 

attitude as a barrier and in the current research, KABF (Cabana et al. 1999; Fischer et al. 2016), was 

used to explain, how PTs attitude towards CPG could be related to CDM, representing the clinical 

practice behaviour component. According to this framework, knowledge of the healthcare 

professionals including PTs, could be linked to CDM, with attitude being positioned between CPG 

and CDM. This implies that, the higher the level of favourable attitude of healthcare practitioners in 

CPG, then the higher will be the integration of research knowledge into clinical practice, and hence 

the possibility of a reduction in the CPG-CDM gap.  Further, as discussed in the case of knowledge as 

a barrier, the support of KT theories (see section 3.4.1 above) can be used to explain, how 

unfavourable attitude, acts as a barrier hindering the integration of research knowledge into clinical 

practice (see section 2.5.5). That is, when attitude is represented as a construct that affects the CDM 

directly (see Figure 3.2 above), then it is possible to argue that the same representation could be used 

to bring in the concept of unfavourable attitude, as affecting CDM through that relationship. In such a 

case, it is possible to visualize, how unfavourable attitude towards CPG acts as the barrier, in the 

reverse direction to that of favourable attitude towards CPG, reducing the extent of integration of 

CPG into CDM and thus increasing the CPG-CDM gap. Hence, the direct relationship between 

attitude of healthcare professionals towards CPG and CDM could be used to test, attitude as a 

construct, in order to ascertain, whether it enables or hinders the integration of CPG into CDM, or to 
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ascertain whether it is a facilitator or barrier; in other words, whether it decreases or increases the 

CPG-CDM gap.  

 

Also, with the support of the theories cited above, it is proposed that when knowledge translation 

takes place, it is possible to represent attitude as a construct in empirical studies that could be 

measured objectively.  For instance, this is supported by Rubin and Parrish (2010) (also see 

Bernhardsson & Larsson, 2013), who argued that attitude can be measured using an instrument in 

empirical research (see section 2.5.5.3). That is to say, if attitude can be measured and linked to CDM 

(measurement of which has been already discussed in section 2.5.2) and then, there is a possible way 

to explain and understand the operation of the attitude → CDM relationship, especially when attitude 

is considered as a barrier. For instance, if it is assumed that favourable attitude changes by one 

standard deviation in the positive direction, then CDM could change correspondingly, in the positive 

direction, although it is not known at this stage to what extent CDM will change. In contrast, it can 

also be interpreted that a one standard deviation change in attitude in the positive direction, reduces 

the unfavourable attitude as a barrier, by one standard deviation. That means, there is an inverse 

relationship between attitude as a barrier and CDM, which can be implied by measuring, the change 

occurring in attitude as a construct.  Finally, the literature review showed that establishing a 

relationship in this manner is expected to provide means by which PTs, healthcare organisations and 

patients can benefit by appropriately implementing the relationship developed in this research. Such 

an implementation has the potential to narrow the CPG-CDM gap by indicating the level of attitude 

PTs have towards a particular CPG and to what extent their attitude is acting as a barrier, eventually 

leading to better patientcare. 

 

Lastly since a purpose of this research is primarily to help in reducing the impact of unfavourable 

attitude as a barrier on the CPG-CDM gap, the relationship developed above should be able to support 

the operationalization of interventions which are required to overcome the barrier as well as to bridge 

the CPG-CDM gap (see section 2.7.3). Taking the support of the arguments provided in section 3.4.2 

and considering the fact that any impact of intervention on barriers is expected to directly affect the 

barrier, the relationship established in this section between attitude and CDM is seen not to hinder the 

development of any other conceptualisation that links the intervention to the barrier directly and in 

isolation. From the foregoing discussions and based on Figure 3.2 the following hypothesis could be 

formulated. 

 

H2: The lesser the extent of favourable attitude of PTs towards CPG, the lesser will be the 

integration of CPG in CDM. 
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3.4.3 Relationship between (i) self-efficacy of PTs in CPG, and (ii) motivation of PTs to integrate 

CPG respectively, and CPG-CDM gap 

The relationships as, self-efficacy of PTs in CPG and CPG-CDM gap on the one hand, and motivation 

of PTs to integrate CPG and the CPG-CDM gap on the other, are discussed here together. Discussing 

them together does not change their character of alter the result as their analysis is independent. Lack 

of self-efficacy and motivation have both been described as barriers in the literature and have both 

been identified as directly affecting clinical behaviour, for instance CDM (see section 2.5.6 & section 

2.5.7). Tables 2.6 and 2.7 in the previous chapter provide an illustration of the direct relationship 

between lack of self-efficacy and motivation as barriers respectively to integrate CPG into CDM and 

CDM. As was the case with knowledge and attitude, this conceptualization of a direct relationship 

between lack of self-efficacy and motivation on the one hand and CDM on the other hand, based on 

actual practice, reported in the literature is not well understood in the field of PT. As such, it is 

possible to derive the following inferences using Tables 2.6 and 2.7. 

 

 Lack of self-efficacy and motivation of PTs towards CPG leads to failure in integrating CPG 

into CDM 

 It can also be stated that, higher the extent of lack of self-efficacy and motivation of PTs 

towards CPG, higher will be the extent of failure of PTs to integrate CPG in CDM that is 

higher the CPG-CDM gap. 

 Furthermore, if the effect of lack of self-efficacy and motivation of PTs towards CPG as 

barriers is reduced by a corresponding increase in self-efficacy and motivation of PTs towards 

CPG, then higher is the extent to which PTs will integrate CPG in CDM reducing the extent 

of failure and lowering the CPG-CDM gap. 

 That is to say, that higher is the self-efficacy and motivation of PTs towards CPG, lower will 

be the extent to which PTs’ lack of self-efficacy and motivation of PTs towards CPG will act 

as barriers and lower will be the CPG-CDM gap. These inferences can be depicted pictorially 

as in Figures 3.3 and 3.4 respectively. 

 

Figure 3.3 Relationship between self-efficacy and CDM 

 

Figure 3.4 Relationship between motivation and CDM 
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Extending the similar arguments as given in sections 3.4.1 and 3.4.2, pertaining to knowledge and 

attitude as barriers leading to CPG-CDM gap, it is possible to say that lack of self-efficacy and 

motivation as barriers, identified in the current research can also be explained, using the KABF 

(Cabana et al. 1999; Fischer et al. 2016) and could be related to CDM as clinical practice behaviour 

component. This implies that the higher the level of self-efficacy and motivation of PTs, the higher 

could be the integration of research knowledge into clinical practice and hence a reduction in the 

CPG-CDM gap. Again, as discussed in the case of knowledge as a barrier, KT theories (e.g. OMRU 

framework by Logan & Graham, 1998; Graham & Logan, 2004a: Graham & Logan, 2004b) can be 

used to explain how lack of self-efficacy and motivation of PTs towards CPG, acts as a barrier in 

integrating the research knowledge into practice (see section 2.5.5). If self-efficacy and motivation of 

PTs can be visualised as affecting CDM directly (see Figures 3.3 & 3.4 above), then it is possible to 

argue that the same representation could be used to bring in the concepts of lack of self-efficacy and 

motivation of PTs, as barriers to explain, how those concepts affect CDM through that relationship. In 

other words, it is possible to visualize how lack of self-efficacy and motivation in implementing CPG 

into practice act as barriers in the opposite direction to that of self-efficacy and motivation in 

implementing CPG into practice reducing the extent of integration of CPG into CDM and increasing 

the CPG-CDM gap. Thus, the direct relationship between lack of self-efficacy and motivation of PTs 

as barriers, towards integrating CPG into CDM and CDM, could be used to test self-efficacy and 

motivation of PTs as constructs to know, whether they enable or hinder the integration of CPG into 

CDM and to know, whether they are facilitators or barriers; in other words, whether self-efficacy and 

motivation of PTs decrease or increase the CPG-CDM gap. 

 

Again, it can be proposed that when KT takes place, self-efficacy and motivation can be represented 

as constructs in empirical studies that can be measured objectively. The arguments of Rubin and 

Parrish (2010) (also see McEvoy et al. 2010a) show that self-efficacy could be measured, using an 

instrument (see section 2.5.2). Similarly, motivation can be measured; using another instrument 

developed by Guay et al. (2000) (also see Quiros et al. 2007). That is to say, if self-efficacy and 

motivation can be measured and linked to CDM, then there is a possible way to explain and 

understand, the operation of the self-efficacy → CDM and motivation → CDM relationships 

respectively, especially, when these two constructs are considered as barriers. For instance, if it is 

assumed that self-efficacy and motivation of PTs change by one standard deviation in the positive 

direction, then CDM could change correspondingly, in the positive direction, although it is not known 

at this stage to what extent CDM will change. In contrast, it can also be proposed that a one standard 

deviation change in self-efficacy and motivation of PTs, in the positive direction reduces the lack of 

self-efficacy and motivation of PTs as barriers by one standard deviation, meaning that there is an 

inverse relationship between self-efficacy and motivation of PTs as a barrier and CDM, which can be 

measured as the change occurring in self-efficacy and motivation of PTs as constructs. Finally, 
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literature shows that establishing a relationship in this manner is expected to provide a way by which 

PTs, healthcare organisations and patients can be benefitted by appropriately implementing the 

relationship developed in this research. Such an implementation has the potential to narrow the CPG-

CDM gap by indicating the level of self-efficacy and motivation of PTs have in implementing a 

particular CPG into practice and to what extent their self-efficacy and motivation are acting as 

barriers, eventually leading to better patientcare. Finally, in a similar manner to the explanation given 

in the sections 3.4.1 and 3.4.2, it can be seen that self-efficacy and motivation of PTs, can be used 

independently without bringing in the concept of interventions. That is to say, that the relationship 

between intervention and barriers could be separately tested to gain knowledge on how the 

intervention affects the barriers and the CPG-CDM gap. Thus, the hypotheses that can be formulated 

are as follows:  

 

H3: The lesser the extent of self-efficacy of PTs towards CPG, the lesser will be the integration of 

CPG in CDM. 

 

H4: The lesser the extent of motivation of PTs towards CPG, the lesser will be the integration of 

CPG in CDM. 

 

3.5 Relationship between combination of barriers (knowledge, attitude, self-efficacy and 

motivation of PTs to integrate CPG) and CPG-CDM gap 

While the foregoing discussions show that barriers can be linked to CDM and the CDM-CPG gap 

based on the support of knowledge management and behavioural theories, it is also necessary to 

highlight that barriers can coexist. It can be argued that a practitioner might encounter more than one 

barrier that could hinder the integration of CPG into CDM. Hence, it may be necessary to consider the 

situation where multiple barriers exist at the PT practitioner level. Thus, it is important to visualise the 

situation, wherein multiple barriers could act on CDM. While there is hardly any empirical evidence 

to show that multiple barriers can be linked to CDM in the context of PT, the foregoing discussions 

provide enough scope to argue that, if barriers can be linked individually to CDM, then a combination 

of barriers acting on CDM could be thought of as a corollary. This argument is depicted in Figure 3.5 

 

Figure 3.5 Relationship between knowledge, attitude, self-efficacy, motivation as barriers acting in 

combination and CDM 
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While the relationships between each one of the barriers and CDM can be supported, by the same set 

of theoretical underpinning as discussed in sections 3.4.1 to 3.4.3 above, it is also important to support 

how the four barriers can be construed to act in association with each other. Theoretical support for 

understanding how the barriers can be associated in a manner as depicted in Figure 3.5 above is found 

in the literature.  It can be seen from section 2.5.1 of the previous chapter that KABF (Cabana et al. 

1999; Fischer et al. 2016) as a theory supports the underpinning of the association of knowledge and 

attitude as concepts that could be linked to clinical practice behaviour. Using this theory, it is possible 

to explain how knowledge and attitude can act together to change the behaviour of practitioners. 

Similarly, from section 2.7.5 of the previous chapter, it can be seen that the Theoretical Domains 

Framework (TDF by Michie et al. 2005) provides support to the argument that various constructs are 

responsible to change the behaviour of healthcare professionals which include: knowledge; attitude; 

self-efficacy and motivation. These four constructs were also included in the category of 12 constructs 

that were brought together in TDF as variables affecting the behaviour change of the healthcare 

practitioners by Michie et al. (2005). Hence, it is possible to infer that grouping of the barriers in this 

research is supported by theoretical underpinning derived from TDF and that a set of those barriers 

could be considered or grouped together for analysis to examine, how they affect CDM in 

combination with each other. While the discussions above provide the basis to define the hypotheses 

for testing the model in Figure 3.5, it is worthwhile to understand the practical aspects of grouping of 

the barriers, which is discussed next. 

 

Some examples of real occurrences of multiple barriers in combination are provided here support the 

conceptualisation in Figure 3.5. The literature is mostly silent on, examples of research studies that 

have identified the occurrence of multiple barriers, in the integration of research knowledge into 

clinical practice in the healthcare field. However, in this research an effort was made, through in-

depth literature review to extract knowledge, from already published material to identify, the 

existence of multiple barriers, acting at the same instant of time to affect practitioners. The outcome of 

such a review was the taxonomy of various barriers, extracted from the literature review, but 

underpinned by the KABF (Cabana et al. 1999; Fischer et al. 2016) (see Table 2.5 in the previous 

chapter). This table was an attempt to classify the various barriers reported in the literature using 

generic terms. The contribution of this effort to the concept of barriers to EBP (in other words CDM) 

in the context of PT is that, it explains, how various barriers identified by different researchers, in 

varying conditions, with differing terminologies, can be brought under, specific barrier concepts with 

a focus on, individual practitioners and thereby providing easier and generic terms to identify the 

classified barriers. An extract from Table 2.5, as given in Table 3.1 below, explains this argument. 
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Table 3.1 Extract from Table 2.5 illustrating the occurrence of multiple barriers in PT practice 

No. Author/s Context 

& 

Country 

Barriers to EBP in the 

context of PT 

Common factors identified as 

internal barriers at practitioner 

level 

External 

barrier 

    K
n
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w
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e
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e
 

 

    A
w
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M
o

tiv
a
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n

 

 

1 Ramirez 

–Velez et 

al. (2015)  

EBP in 

Columbia 

Lack of research skills, 

lack of understanding of 

statistical analysis, 

inability to apply research 

findings in patient care, 

poor ability to critically 

appraise the literature 

--- ---  --- --- --- 

Lack of information 

resources, 
 --- --- --- --- --- 

Lack of interest --- --- ---    

Lack of generalizability 

research findings to 

specific context 

--- --- ---  --- --- 

Insufficient time, lack of 

English language skills, 

lack of peer support 

--- --- --- --- ---  

 

From Table 3.1 above, it can be seen that Ramirez –Velez et al. (2015) identified multiple barriers in 

one research investigation about individual PTs, which could be classified under six different types of 

barriers using the KABF (Cabana et al. 1999; Fischer et al. 2016). These barriers include: 

awareness/familiarity (knowledge); agreement (attitude); self -efficacy (attitude); outcome expectancy 

(attitude); motivation (attitude) and extrinsic barriers. This example also shows that barriers could be 

brought under generic terms, for instance, four barriers namely agreement, self-efficacy, outcome 

expectancy and motivation, could be brought under the term attitude. It must be noted here that Table 

2.5 in the previous chapter and the explanations about the table are provided to demonstrate the actual 

existence of multiple barriers in reality and to support the arguments that multiple barriers need to be 

linked to CDM. It must also be borne in mind that the representation of attitude in this section is 

strictly based on the KABF (Cabana et al. 1999; Fischer et al. 2016), whereas a deviation has already 

been introduced and explained under section 3.4.  In this research, it has been highlighted that attitude 

needs to be treated as an independent behavioural construct alongside self-efficacy and motivation. In 

the literature, it appears that, no other research study that has investigated barriers encountered by PTs 

in integrating CPG into CDM, those barriers have been classified under generic terms and explained 

in a simple, easy and understandable manner as is the case in this research. In addition, no prior study 

appears to have underpinned, the concept of barriers to integration of research knowledge into clinical 
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practice to any theory. In the taxonomy provided in Table 2.5, the use of KABF (Cabana et al. 1999; 

Fischer et al. 2016) to underpin the barriers enables the description, identification and classification of 

barriers, making the tabulation of barriers in Table 2.5 applicable to different situations that involve 

the study of barriers to integration of knowledge into clinical practice as well as understand how those 

barriers could operationalized.  

 

Grouping of the barriers and linking them to CDM has another purpose in this research. While section 

3.4 to section 3.5 have dealt with the relationship between a single barrier and CDM, assuming that 

those barriers can be reduced or removed, by a mechanism of single component interventions, it was 

also necessary to determine how those barriers can be removed using a different mechanism called 

multi-component interventions when these barriers act together. Review of the extant literature 

suggested (see section 2.7.3.1) that it is desirable (and possibly even necessary) to use multi-

component interventions for dealing with more than one barrier at a time in the KT process of CPG 

into CDM.  Hence, it was deemed necessary in this research to provide a framework to group the 

barriers and link them to CDM, so that the relationship could be empirically tested and examined. In 

order to know, how complex is the combined impact of barriers to the integration of CPG into CDM, 

the CPG-CDM gap and also, how to overcome those barriers using appropriate interventions. At this 

point it is possible to make assumptions to test the model in Figure 3.5. 

Unlike the scenario described in sections 3.2 to 3.4, which is dealing with operationalization of single 

barriers and their individual relationship with CDM, study of relationship between a group of barriers 

and CDM requires a different type of operationalization that needs to take into account the various 

ways multiple barriers could be grouped.  

 

For instance, barriers could be grouped as follows: 

 (knowledge, attitude, self-efficacy, motivation) → (CDM) ….. (3.1) 

 (knowledge, attitude, self-efficacy) → (CDM) ….. (3.2) 

 (knowledge, attitude, motivation) → (CDM) ….. (3.3) 

 (attitude, self-efficacy, motivation) → (CDM) ….. (3.4) 

 (knowledge, self-efficacy, motivation) → (CDM) ….. (3.4.1)  

 (knowledge, attitude) → (CDM) ….. (3.5) 

 (knowledge, self-efficacy) → (CDM) ….. (3.6) 

 (knowledge, motivation) → (CDM) ….. (3.7) 

 (attitude, self-efficacy) → (CDM) ….. (3.8) 

 (attitude, motivation) → (CDM) ….. (3.9) 

 (self-efficacy, motivation) → (CDM) ….. (3.10)   
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Although various types of groupings amongst the four barriers are possible, whether such groupings 

can be supported by theory was a question that required examination. The literature review (see 

section 2.5.2) showed that there are different ways, by which barriers could be grouped and related, 

for instance, TDF by Michie et al. (2011) which showed that 12 domains including: knowledge; 

attitude; self-efficacy and motivation, could be linked to practitioner behavioural change, using 

different theories. Such a classification proposed in the TDF is supported by various theories 

including: TPB; social learning theory; self-determination theory; cognitive-adaptation theory so on 

and so forth. The arguments of Michie et al. (2011) provide sufficient grounding to group the barriers 

as shown above. When, each one of these groups is treated with a multicomponent intervention, then 

the results should show, whether the intervention has any impact on the barriers by testing the various 

relationships empirically. That is to say, if the total effect of the elements in the group changes, then 

the result of application of the multicomponent KTI should indicate, a change in the CDM behaviour 

of the PTs. Put another way, if for example, the total effect of the group (knowledge, attitude, self-

efficacy, motivation) changes in the positive direction, after introducing the multicomponent KTI, 

then CDM behaviour should change in the positive direction, indicating that the KTI has reduced the 

total negative effect of the group of elements representing the barriers, namely (lack of knowledge, 

unfavourable attitude, lack of self-efficacy and lack of motivation). The equations 3.1 to 3.10 provide 

the basis to formulate the hypotheses that can be used to test the model given in the Figure 3.5. 

However, it must be noted here that equation 3.1 is depicted in the Figure 3.5, whereas equations 3.2 

to 3.10 were not depicted as models because those equations could be thought of, as variants of the 

original model depicted in the Figure 3.5. 

 

Equation 3.1 led to the formulation of the hypothesis:  

H5: The lesser the knowledge of CPG, favourable attitude, self-efficacy and motivation of PTs 

towards CPG, the lesser will be the integration of CPG into CDM.  

 

Equations 3.2 to 3.4 led to the formulation of the following hypotheses: 

H6a: The lesser the knowledge of CPG, favourable attitude and self-efficacy of PTs towards CPG, 

the lesser will be the integration of CPG into CDM.  

H6b: The lesser the knowledge of CPG, favourable attitude and motivation of PTs towards CPG, 

the lesser will be the integration of CPG into CDM. 

H6c: The lesser the favourable attitude, self-efficacy and motivation of PTs towards CPG, the 

lesser will be the integration of CPG into CDM. 

H6d: The lesser the knowledge of CPG, self-efficacy and motivation of PTs towards CPG, the lesser 

will be the integration of CPG into CDM. 

Equations 3.5 to 3.10 led to the formulation of the following hypotheses: 
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H7a: The lesser the knowledge of CPG and favourable attitude of PTs towards CPG, the lesser will 

be the integration of CPG into CDM. 

H7b: The lesser the knowledge of CPG and self-efficacy of PTs, the lesser will be the integration of 

CPG into CDM. 

H7c: The lesser the knowledge of CPG and motivation of PTs, the lesser will be the integration of 

CPG into CDM. 

H7d: The lesser the favourable attitude and self-efficacy of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

H7e: The lesser the favourable attitude and motivation of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

H7f: The lesser the self-efficacy and motivation of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

 

As far as the practical use of empirically testing the relationships posited in equations 3.1 to 3.10 is 

concerned, it is proposed that knowledge about the relationship will provide a way to predict, how the 

impact of barriers could be reduced, so that PTs could integrate CPG into CDM, and the CPG-CDM 

gap could be bridged. After setting out the theoretical framework, which provided the linkage 

between the single barriers and multiple barriers on the one hand and CDM on the other, it was 

necessary to identify and hence propose, how interventions can be linked to barriers so that those 

interventions could be used effectively to reduce the impact of barriers on the integration of CPG into 

CDM and the narrow the CPG-CDM gap. This is discussed in the next section.   

 

3.6 Conceptualization of interventions and their relationship to barriers to CPG-CDM 

integration and CDM 

The literature review revealed that interventions impact barriers and are useful in removing barriers 

(see section 2.7.3). Interventions are generally classified as single component and multicomponent 

interventions. An example of a single component intervention is educational material (EM) whereas 

virtual communities of practice (VCoP) represent a multicomponent intervention (see section 2.7.4.1 

and section 2.7.4.2). There are only limited studies that have investigated how interventions affect 

barriers to integration of research knowledge into clinical practice in PT. Further, not many studies 

have investigated both single and multicomponent interventions in a single study to compare their 

effect in addressing those barriers. This raises a question about selecting an intervention and 

application of an intervention to address the identified barriers in this study to narrow or eliminate the 

CPG-CDM gap in the context of PT. 
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Although there is a dearth studies that have addressed the above question, the currently available 

research outcomes provide some basis to undertake an investigation that could compare the impact of 

single and multicomponent interventions on barriers. A comparative study of single and 

multicomponent interventions could provide knowledge on how, when and what type of intervention 

could or should be chosen to deal with barriers to achieve integration of research knowledge into 

clinical practice. It is also not clear in the literature that, whether a single component intervention is 

better than a multicomponent intervention or vice versa with arguments and counter arguments 

producing conflicting outcomes (see section 2.7.3.3). Thus, in this study, both single and 

multicomponent interventions were studied. The type of single component intervention chosen for the 

study was EM, which appears to be the most widely used, whereas the type of multicomponent 

intervention chosen for study was VCoP, which appears to be one of the least, used in intervention 

studies (see Table 2.10). A combination of KTIs (educational material (EM), knowledge broker (KB) 

and VCoP) are used to design a multicomponent KT strategy in this research, represented by the term 

VCoP throughout the thesis for convenience.  

  

As far as the operationalization of interventions was concerned, this research relied upon the 

arguments in the literature, which show that research knowledge when translated into CDM using 

interventions, then those interventions, generally termed as KTIs, can be considered to support 

diffusion of research knowledge into clinical practice (Estabrooks et al. 2006).in addition, Sheringham 

et al. (2017) report that there is dearth of studies that are supported by theories with reference to the 

role of KTIs in CPG integration. Further, Coryn et al. (2011) argues that several studies that are 

claiming to be theory driven, in fact, failed to use theory in a meaningful way. Hudon et al. (2015) 

recommends that intervention studies that are strongly supported by theories are needed, particularly 

in the field of PT.  Taking support from the above arguments, it is important to identify a theory that 

could support the concept of interventions to address the barriers leading to CPG-CDM gap.  One of 

the theories that could be applied to test and find the utility of KTIs, in removing the barriers is the 

theory of diffusion of innovation (DoI) by Rogers (2003). For instance, Nilsen, (2015) argues that DoI 

is the single most influential theory, which is being used, in the field of knowledge management. 

Similarly, Davidoff et al. (2015), suggests that the use of DoI theory has become common to 

understand and explain the phenomenon of interventions, including the use of ‘opinion leaders’ in 

healthcare context. According to Rogers (2003), diffusion is the process by which, any research 

innovation could be communicated or transmitted, through a conduit or channel during some period of 

time, within a group of members in a social system.  If this explanation of diffusion is applied to the 

KTIs, for instance EM as a KTI, it can be seen that EM can enable CPG as research knowledge to be 

communicated to practitioners, through different channels (e.g. e-mail). Thus, EM is believed to help 

the practitioners by enabling them to integrate CPG into practice. Although other theories could be 

used to explain the operation of KTIs (e.g. OMRU, CIFR, KTA), it appears to be that DoI provides a 
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simpler way to measure and explain the operation of the KTIs, in regard to translating research 

knowledge into clinical practice (Estabrooks et al. 2006). For instance, using the relative advantage 

(RA) of EM as a variable representing KTIs (see section 2.7.4.4) could help to understand the extent 

to which EM has enabled the diffusion of CPG into CDM as suggested by DoI. Here diffusion of 

innovation is used synonymously to represent translation of CPG. The impact of EM as a KTI, on the 

barriers, on translation of CPG on CDM can be explained using DoI. While DoI suggests four other 

constructs also to measure the DoI namely complexity, compatibility, trialability and observability, it 

is argued that using one of those five constructs could provide knowledge to explain to what extent 

diffusion has been affected. Thus, DoI was chosen as the theory in this research, to explain how 

interventions can impact the barriers and enable the translation of CPG into CDM and thereby 

bridging the CPG-CDM gap. In applying this theory, the researcher used the construct RA, as the 

concept that could explain the extent of advantage the intervention could offer (for instance EM could 

be sent over e-mail and is easy to be used by individual practitioners) relative to any other similar 

intervention (for instance education meeting like a conference or seminar, which requires the 

practitioners to be physically present in some venue, where the intervention is in operation). In 

addition, relative advantage as a construct is measured empirically, using a scale developed by 

Atkinson (2007) that has been tested for its reliability and validity.      

 

The foregoing arguments show that RA can be directly related to the four barriers chosen for study, 

because as KTIs need to have RA, in order to remove the barrier, if CPG translation into CDM has to 

take place. These arguments are depicted in Figures 3.6 to 3.9 below. 

 

Figure 3.6 Relationship between RA of EM and knowledge 

  

Figure 3.7 Relationship between RA of EM and attitude 

  

Figure 3.8 Relationship between RA of EM and self-efficacy 
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Figure 3.9 Relationship between RA of EM and motivation 

 

In practical terms, the RA of an intervention could play an important role, in the adoption of an 

innovation (CPG as innovation in this research) and thereby can assist in reducing the CPG-CDM 

gap. With regard to the current research, EM could be used to narrow the CPG-CDM gap and the 

extent to which EM could act as an intervention was measured using RA of EM. Thus, the four 

relationships shown in Figures 3.6 to 3.9 above were required to be tested to find out, whether RA of 

EM really impacts the barriers. It is proposed that any increase in RA of EM in the positive direction, 

should enable PTs to enhance their knowledge about CPG or improve their attitude towards CPG or 

self-efficacy in understanding or implementing CPG in CDM or motivation to integrate CPG into 

CDM leading to a reduction in the barriers. That is to say, when RA of EM changes by one standard 

deviation in the positive direction, then the knowledge about CPG or attitude, self-efficacy in 

understanding or implementing CPG and the motivation of PTs in integrating CPG into CDM is also 

expected to increase correspondingly, in the positive direction. As a corollary, it can be stated that 

when RA increases in the positive direction, then lack of knowledge or unfavourable attitude of PTs, 

lack of self-efficacy and lack of motivation to integrate CPG into CDM are expected to reduce by one 

standard deviation, in the negative direction. The hypotheses that were therefore formulated based on 

the above relationships were: 

 

H8a: Relative advantage of EM positively impacts the knowledge of PTs to integrate CPG into 

CDM.  

H8b: Relative advantage of EM positively impacts the attitude of PTs to integrate CPG into CDM.  

H8c: Relative advantage of EM positively impacts the self-efficacy of PTs to integrate the CPG into 

CDM.  

H8d: Relative advantage of EM positively impacts the motivation of PTs to integrate the CPG into 

CDM.   

 

However, after testing the influence of RA on the four barriers individually, it was essential to test the 

relationship between the four barriers and the CDM again after administering EM as KTI. The 

retesting will help to know whether the EM as a KTI has affected the barriers and their impact on 

CDM or not, or in other words it is to reconfirm the hypotheses H8a to H8d. Reconfirming implies 

testing of the impact of RA on the individual relationships as provided in Figures 3.1 to 3.4.  
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Similar arguments can be extended to predict that RA of VCoP as a multicomponent intervention 

affects the variable knowledge about CPG or attitude, self-efficacy to integrate the CPG and the 

motivation of PTs, in integrating CPG into CDM as barriers. However, it must be borne mind that 

VCoP is a multicomponent KTI that is expected to affect more than one barrier at a time. That is to 

say, RA of VCoP could be assumed to act on the various combinations of barriers, with one example 

illustrated in Figure 3.10, which indicates that all the four barriers are acting at the same time in the 

integration process of CPG into CDM. 

 

Figure 3.10 Relationship between RA of VCoP and barriers 

 

 

 

 

   

   

 

Figure 3.10 shows that multicomponent KTI can act on a group of barriers simultaneously. A 

combination of KTIs (educational material, knowledge broker and VCoP) as multicomponent KTI 

strategy was administered to the VCoP group. Henceforth the term VCoP refers to the 

multicomponent KTI.  Applying the same arguments related to RA of EM to RA of VCoP, it is 

reasonable to propose that, if RA of VCoP increases in the positive direction, then it is expected that 

knowledge, attitude, self-efficacy and motivation of PTs to integrate CPG into CDM, which is 

considered as a group of multiple barriers in this research will also increase, in the positive direction. 

As a corollary, it can be stated that, when the RA of VCoP increases in the positive direction, then, the 

effect of a group of barriers on CPG-CDM gap would decrease.  The above arguments led the 

researcher to formulate the hypothesis to test the model in Figure 3.10. 

 

H9: Relative advantage of VCoP positively influences the knowledge of PTs to integrate CPG into 

CDM, the attitude of PTs to integrate CPG into CDM, the self-efficacy of PTs to integrate the CPG 

into CDM and the motivation of PTs to integrate the CPG into CDM.   

 

While testing hypothesis H9, it was essential to group the barriers and examine the model to show that 

at least two barriers are found to be influenced by RA of VCoP, at any instant of time to confirm the 

multicomponent nature of VCoP and to reconfirm, whether the hypotheses H5, H6a to H6c and H7a 

to H7f are valid after the administration of VCoP as multicomponent KTI. 

 

Knowledge 

Attitude 

Self-efficacy 

Motivation 

RA of VCoP 
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From the above discussions, it can be proposed that, when the total effect of group of elements 

changes in the positive direction, after introducing the multicomponent KTI, then the total effect of 

the group of variables, representing the barriers should reduce, i.e. a change would be shown in the 

negative direction. Alternatively, it can be stated that, if the total effect of the barriers changes in the 

negative direction, due to the impact of a multiple KTIs, then the CPG-CDM gap would narrow and 

CDM should change in the positive direction. While review of the literature showed that empirical 

and experimental research that are supported by theories, to address the multiple barriers of 

integration of CPG into CDM, using KTIs, is limited in the field of PT, this research proposes a novel 

way to identify the barriers leading to CPG-CDM gap, link the identified barriers to CDM and predict 

how and to what extent multicomponent KTIs affect translation of CPG into CDM. In addition to that, 

a comparative analysis will also be conducted between the impact of the single and multicomponent 

KTI on the CPG-CDM gap in the specific context of PT.  Accordingly, the outcomes of this research 

can support PTs efforts to enhance the integration of CPG into CDM, by reducing the effect of 

barriers, eventually leading to optimum patient care. 

 

From the foregoing discussions it can be seen that first multiple barriers or variables representing 

multiple barriers need to be linked to CDM prior to subjecting the variables to treatment by 

multicomponent KTI and verified for reliability and validity. Secondly, after the variables have been 

subjected to treatment by multicomponent KTI and the linkage between multiple variables and CDM 

needs to be tested and verified for reliability and validity to confirm the influence of the KTI on the 

variables. 

 

After formulating the hypotheses, representing the various possible relationships between the 

identified variables representing barriers to the integration of CPG into CDM and CDM in different 

combinations as well as the impact of KTIs on the relationship between those variables and CDM, the 

next step taken was to compare the two KTIs and determine, which one of them is better, in bridging 

the CPG-CDM gap. A comparison would provide an answer to the question in the literature regarding, 

which one of the two KTI approaches (single component or multicomponent KTI) is better, so that the 

most useful one could be used by PTs, to overcome the barrier.  Thus, the next section sets out the 

theoretical framework that led to the development of the final hypothesis that was required to be 

tested to verify the comparison between the two KTIs. 

 

3.7 Comparison of single versus multicomponent KTIs 

The discussions in section 2.7.3.1 shows that interventions are of two types, single and 

multicomponent interventions, and there is a need to know which one of the two would be more 

effective as there is a dilemma in the minds of researchers about the effectiveness of a particular 

intervention. This leads to the inference that if the interventions are compared by applying them to the 
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translation process of CPG to CDM, then the comparison could throw light on, which one of the two 

could be more effective. The discussions under sections 3.5 and 3.6 about the KTIs clearly point out 

that testing the hypotheses formulated up to this point will provide information on, how and to what 

extent, each KTI approach (single or multicomponent) impacts the barriers and enable the PTs to 

integrate CPG into CDM.  However, making a comparison between the two intervention approaches 

can be carried out in two ways: 

 

3.7.1 Comparing the results of the verification of the hypotheses (H1 to H4, H5, H6a- H6d and 

H7a- H7f). In this method the barriers were identified and subjected to interventions to 

see the extent to which their effect on CDM has reduced or to what extent the CPG-CDM 

gap has been narrowed. 

3.7.2 Comparing the results of the impact of the interventions by designing another method 

using theoretical underpinnings. In this case, an experiment could be conducted by 

applying the interventions to achieve the translation process of CPG to CDM, without 

knowing what barriers exist, for the translation to take place. In such a situation, the tests 

should be able to demonstrate that a difference in the CPG-CDM relationship exists, 

when the relationship is examined before and after the administration of the interventions, 

and such a difference could be evident as follows: 

 

(a) there is a difference in the CPG-CDM relationship before and after inducing the translation 

process when a single component intervention is used for the translation; 

(b) there is a difference in the CPG-CDM relationship before and after inducing the translation 

process when a multicomponent intervention is used for the translation; 

(c) a difference exists between the CPG-CDM relationship achieved by a single component 

intervention and multicomponent intervention; 

 

In addition, when measurements are made in two steps, namely before application of the interventions 

and after application of the intervention, then it is possible to show, whether barriers exist or not 

although, it may not be possible to know what those barriers are. Thus, two aspects can be verified by 

the induction of CPG translation into CDM. One is whether barriers exist (that is to say whether CPG-

CDM gap exists), and the other is which of the two interventions is most effective. Accordingly, the 

following hypothesis was formulated. 

H10: When compared to single component intervention, multicomponent intervention is more 

effective in reducing or removing the impact of barriers to the integration of CPG into CDM. 
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By testing this hypothesis, it is possible to establish whether interventions affect CDM, CPG-CDM 

gap, translation of CPG-CDM, whether barriers exist, whether interventions impact those barriers and 

which one of the two interventions is more effective.  

 

A conceptual model representation of the different relationships to be empirically tested, that emerged 

based on the above discussions, is given in Figure 3.11  

  

Figure 3.11 Conceptual model representation of the different relationships to be investigated 

 

 

3.8 Summary 

This chapter has set out and explained the theoretical framework required to address the research 

questions put forward in this research. The theoretical framework provides the boundaries within 

which the research will be conducted. The framework is an attempt to answer the proposed research 

questions that has taken into consideration, the limitations of the previous research. Also, in this 

research, many of the relationships that are being examined have been represented as equations. This 

has resulted in a simple yet easily understandable definition of the relationships and explanations, 

thereof using appropriate theories reviewed in Chapter 2. Thus, this chapter has also provided the 

basis for developing the research methodology that was used in this research.  
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Chapter 4 

Research methodology 

4.1 Introduction 

The previous chapter provided the theoretical framework for this research. Hypotheses were 

developed to answer the research questions. In order to examine the hypotheses a methodology was 

defined, developed and discussed in this chapter. Included in the chapter are details about the rationale 

behind the choice of research philosophy, ontology, approach and method, development of the 

research framework, research design, and the data analysis process employed.  Sections 4.2 through 

4.5 that follow set out the potential alternative choices that were available.  Section 4.6 (Research 

Framework) subsequently then presents and discusses the choices that were made. 

  

4.2 Research philosophy 

The choice of the appropriate research philosophy for this research was based on epistemological 

considerations which concerned with all aspects related to how knowledge is understood. 

Epistemology provides the basis for the belief about what constitutes knowledge and how it is 

underpinned to a philosophy. Widely used philosophies include positivism and interpretivism 

(Saunders et al. 2015). Positivism is based on the belief that there is an objective truth that enables an 

understanding of the world and the phenomenon related to it. A positivist perspective would argue, for 

instance, that the phenomenon of CPG exists and can be understood objectively with regard to its 

existence, in terms of the concepts that signify an objective truth related to patient care. Positivism 

would provide the basis to view and understand CPG as an objective truth. However, there can be 

contradictions to this belief. For instance, some could argue that the phenomenon of CPG must be 

understood as knowledge describing multiple truths that are subjective. Such a belief is defined as 

interpretivism. If one applies interpretivism to the phenomenon of CPG, then it can be seen that every 

CPG requires interpretation that could bring out different truths independent of each other. In this 

situation, it is difficult to exclude every other truth in favour of a single truth, meaning that certain 

subjective understanding of different truths needs to be employed in describing the phenomenon. 

 

While positivism is usually associated with objective ontology, a deductive approach, and quantitative 

method, interpretivism involves subjective ontology, an inductive approach, and qualitative method 

(Holden & Lynch, 2004). The advantages of positivism include describing the cause and effect 

relationships that could exist when two variables are involved in describing the phenomenon, the use 

of an existing theory to adopt a scientific approach in determining the cause and effect relationship 

between the variables, use of scientific laws in the study to test the hypotheses, use of a predetermined 

research design for the study and employing objective measures in understanding the phenomenon. 

The limitations of positivism include lack of understanding of the wider behaviour of people that 
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could make sense and enable the understanding of what happens in people’s mind. In addition, 

phenomena are not always defined by a single objective way or law. There are happenings, for 

instance the feelings of people, which need different ways and approaches to unearth the knowledge 

about them. In such cases, positivism is unlikely to provide complete knowledge about the 

phenomena (Sekaran and Bougie, 2016). If these arguments are applied to the integration of CPG into 

CDM and CPG-CDM gap, then it can be seen that the phenomenon of CPG-CDM gap is more attuned 

to be dealt with using a positivist philosophy. The reason for this is that CPG-CDM gap as a 

phenomenon is likely to be better understood, if the knowledge related to the gap is thought of as 

really existing, supported by theory, and measured objectively. 

 

Interpretivism, on the other hand, has the advantages of enabling the researcher to bring out multiple 

truths about a phenomenon that could coexist, understanding the actual feeling or thought or 

experience of people about a phenomenon, and describe the phenomenon using a mental model 

constructed by having deeper insight into the phenomenon. In addition, interpretivism paves the way 

for understanding the phenomena using qualitative methods and gaining knowledge about the 

different aspects, through the process of observation/involvement of the researcher in the phenomenon 

under study. Limitations of interpretivism include ignoring the existence of an objective view about a 

phenomenon and rejection of the existence of a single truth of a phenomenon, examples of which 

exist in this world (Sekaran and Bougie, 2016). For instance, if one views the CPG-CDM gap as a 

phenomenon that occurs due to cognitive learning ability of PTs, then it is not possible to describe the 

CPG-CDM gap using a single theory, because cognitive learning needs to be viewed using different 

principles like the phenomenon of learning, cognition and belief. In such cases, underpinning the 

investigation based on interpretivism could produce more meaningful outcomes. However, where the 

study is concerned with behavioural aspects (attitude, self-efficacy, and motivation) most of the 

research conducted in the past have chosen to use established theories implying the use of positivism, 

for the understanding of the behavioural phenomenon.  

 

The above arguments suggest that CPG-CDM gap when investigated as a phenomenon involving 

behavioural aspects, it is worthwhile to consider the use of existing theories to explain the 

phenomena, indicating that a positivist epistemological stance could elicit a more complete 

knowledge about the CPG-CDM gap. Once the philosophical stand has been chosen, the next step that 

needs to be taken is to decide the ontological position to be used in this research. Ontology deals with 

the nature of the knowledge and is discussed next.  

 

4.3 Ontology 

According to Creswell, (2014), ontology provides the researcher with an understanding of the nature 

of the knowledge being discovered. Commonly used ontologies are subjective and objective 
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ontologies (Saunders et al. 2015). From figure 4.1 below, it can be seen that the ontological position 

taken by researchers will be part of the continuum with the extremes of pure subjectivity or pure 

objectivity (Holden & Lynch, 2004).  

 

Figure 4.1 The subjective – objective approaches in social science (Source: Holden & Lynch, 2004). 

 

 

A subjective ontology is usually associated with an interpretive research philosophy while the 

objective ontology is associated with the positivist philosophy (Holden & Lynch, 2004). In the field of 

knowledge translation (KT), researchers have adopted both subjective and objective ontologies 

(Nowell, 2015), although the usual ontological position taken by many researchers fall into the 

category of objective ontology. While there is no specific guideline that determines the choice of the 

ontology to be taken in order to answer the research questions, it has been recommended in the 

literature that it is useful to adopt a subjective ontological stance, if the researcher takes an 

interpretivist philosophical position and an objective ontological stand if the researcher takes a 

positivist research position (Holden & Lynch, 2004). A comparison of two ontologies shows that 

subjectivism offers advantages including building the ability in the researcher to understand the 

meanings that people attach to social phenomena, describe perceptions and consequences of social 

actors, and bring out the continuous process that involves an understanding of the constant state of 

revision of the social phenomena under study. In contrast, objectivism enables a researcher to gain 

knowledge on how social entities exist, external to social actors in reality. In addition, objectivism 

underpins reality as existing objectively, which implies that researchers are expected to exclude their 

own feelings and values in discovering the objective truth (Gray, 2013). If one applies these 

arguments to this research, related to barriers affecting integration to CPG into CDM and CPG-CDM 

gap, then researchers will be able to understand the experiences, feelings and perceptions of PTs to 

determine the nature of reality with regard to barriers affecting integration of CPG into CDM and the 

CPG-CDM gap. The result could be propositions that bring out the possible ways by which this 

phenomenon could be understood. This implies that the nature of knowledge about barriers, their 

impact on integration CPG into CDM and the creation of CPG-CDM gap can be thought to exist in 

multiple forms. For instance, subjective ontology could enable a researcher to understand barriers as 

real barriers, notional barriers, perceived barriers or neither a barrier nor a facilitator. Similarly, the 

impact of barriers on the integration of CPG into CDM could be thought of as something affecting the 
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PTs, the nature of which can be described as a perception or an experience or feeling that is not a 

constant. In this situation, it is difficult to argue that the knowledge about the impact on the 

integration of CPG into CDM existing in one particular form or described in one unique way.  

 

In contrast, if one applies the objective ontology to the current research problem, then the nature of 

reality that could be understood is likely to be that barriers exist in a form that can be explained 

objectively, the barrier’s impact on integration of CPG into CDM is an objective truth and the 

existence of CPG-CDM gap is true. In order to decide, which of the two ontologies to be applied, it is 

necessary to know the limitations of the two ontologies. While subjective ontology believes that social 

phenomena cannot be construed as variables that can be manipulated, in reality it can be seen that 

social phenomena could be construed as variables that could be altered intentionally to produce a 

desired state about the phenomena. For instance, if one views the existence of barriers as real and treat 

them as variables and their impact on integration of CPG into CDM can be altered by using 

empirically tested experiments, leading to an objective way of understanding the extent of impact of 

barriers on integration of CPG into CDM. It is not possible to deny this existence of an objective truth 

about the impact of barriers on integration of CPG into CDM. On the other hand, if one argues that 

objectivism suffers from the limitation that it cannot provide an understanding of how knowledge 

about barriers and their impact on integration of CPG into CDM exists in different forms, then such a 

limitation could hinder the exploration of barriers and their impact on integration of CPG into CDM. 

It is important that a researcher carefully weighs the pros and cons of choosing a particular 

ontological stance before adopting that ontology into research.  

 

After having understood the importance of a specific ontological position, it is necessary for the 

researcher to understand the type of research approach that the researcher should adopt to answer the 

research questions. This aspect is discussed next. 

 

4.4 Research approach 

Widely used research approaches include deductive and inductive approaches. While in the literature 

the deductive approach is argued to be aligned with positivist research philosophy and objective 

ontology, at the same time inductive approach is shown to be aligned with interpretive research 

philosophy and subjective ontology (Creswell & Creswell, 2018; Creswell, 2014). Deductive 

approach involves deducing the hypothesis, indicating the variables to be measured to test a 

relationship between the variables, testing the hypothesis, assessing the outcomes of the test and 

modification of the theory that is being used in the study based on the findings of the assessment. 

Induction involves an understanding of the feeling of what is happening with regard to the problem 

under investigation, discovering the multiple ways the problem could be addressed, building a theory 

based on the findings of addressing the problem and either confirm an existing theory or bring a new 
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theory. Much of the research conducted in the area of KT or understanding the behaviour of PTs seem 

to use deductive approach rather than inductive approach. However, the choice of a particular research 

approach depends on the nature of the research question that the researcher aims to answer. In order to 

choose the particular research approach, it was necessary to study the difference between the 

inductive and deductive approaches, as illustrated in table 4.1 

 

Table 4.1 The differences between the inductive and deductive approaches (Source: Saunders et al. 2015) 

No. Deductive emphasizes Inductive emphasizes 

1 scientific principles  gaining an understanding of the meaning humans attach to events 

2 moving from theory to data a close understanding of the research context 

3 the need to explain causal 

relationships between variables 

the collection of qualitative data  

4 the collection of quantitative data a more flexible structure to permit changes of research emphasis as 

the research progresses  

5 the application of controls to ensure 

validity of data 

a realization that the researcher is part of the research process 

6 the operationalization of concepts 

to ensure clarity of definition  

less concern with the need to generalize  

7 a highly structured approach  

8 researcher independence of what is 

being researched 

 

9 the necessity to select samples of 

sufficient size in order to generalize 

conclusions  

 

 

From Table 4.1 and the arguments of Saunders et al. (2015), it is inferred that a deductive approach 

would be used if the researcher is testing a theory, and an inductive approach, if researcher is building 

a theory. In the current research, the aim was to understand, the impact of barriers on integration of 

CPG into CDM and the consequent effect on the CPG-CDM gap. If the researcher chose an inductive 

approach in addressing the research problem, then it would involve the collection of qualitative data 

by being part of the investigation of PTs and induct the findings based on the observations obtained 

through the investigation. On the other hand, if the researcher chose a deductive approach to address 

the research question, then the researcher would collect quantitative data while remaining independent 

of the investigation process (Saunders et al. 2015). 

 

After understanding how and which research approach must be chosen for this research, the next step 

involved the choice of a particular research method to answer the research questions. 

 

4.5 Research methods 

Widely used research methods include quantitative and qualitative research methods. More recently, 

researchers have started to use mixed methods involving both types (Creswell & Creswell, 2018; 

Creswell, 2014).  
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4.5.1 Quantitative research method 

According to Creswell & Creswell, (2018) a quantitative research method is used for testing objective 

theories by investigating the relationship between the variables. In turn, those variables can be 

measured using instruments leading to collection of numerical data and analysis by statistical methods 

(Creswell & Creswell, 2018; Creswell, 2014). Some of the advantages of quantitative research 

methods include use of statistical data in analysis, saving resources and time while analysing the data 

using software packages, possibility of generalization of findings, use of scientific methods in data 

collection and analysis, use of sampling methods, replicability, possibility to use control and study 

groups, absence of researcher bias and objectivity (Eyisi, 2016; Bryman, 2015; Denscombe, 2014; 

Lichtman, 2013; Johnson & Christensen 2012; Creswell 2009; Cohen et al. 2011; Shank &Brown 

2007; Connolly 2007; Bryman 2001; Gorard 2001). Limitations of quantitative research method 

include lack of in-depth understanding of a phenomenon within its natural settings, lack of flexibility, 

inability to include imaginative, critical and creative thinking as part of the data collection and 

inability to examine complex and dynamic contexts (Eyisi, 2016; Berg & Howard 2012; Cohen et al. 

2011; Shank &Brown 2007; Denzin & Lincoln 2005; Gorard 2001; De Vaus 1996).  

 

In the field of PT and research related to KT, a number of examples of the use of quantitative methods 

in research can be found (Ferreira et al. 2017; Cleland et al. 2016; Mass et al. 2015; Tilson et al. 2014; 

Bernhardsson, 2014; Rebbek et al. 2013; Campbell, 2013; Russell et al. 2010). An important point 

that needs to be noted is that quantitative methods involve the use of predetermined variables, 

hypothesis, and design. These discussions clearly point out that the choice of quantitative research 

method is essentially dependent on the research questions to be answered and the philosophy, 

ontology and approach to research. However, it is useful to know that quantitative research could be 

conducted using several methods including descriptive research method, correlations study, 

developmental design, observational study, survey research, experimental research and causal 

comparative research (Willams, 2007). If a researcher was considering choosing a quantitative 

research method, then it is important to take into account, the above considerations carefully, failing 

which, there is a risk of the researcher not achieving the set aim and objectives. 

 

4.5.2 Qualitative research methods 

According to Creswell (2014), qualitative research methods are employed by researchers where they 

seek to derive meanings of phenomena from the view of social actors. One of the core activities 

involved in qualitative research is the collection of data by observation of people’s behaviour and 

activity in their natural settings. Willams (2007) argues that qualitative research is concerned with 

discovery by using a holistic approach. Research adopting a qualitative method is usually concerned 

with describing, explaining and interpreting the collected data. Qualitative research is usually aligned 

with interpretive philosophy, subjective ontology and inductive research approach. Advantages of 
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qualitative research include its ability to aid problem solving, the possibility to collect data from the 

natural settings in which phenomena are studied, the possibility to collect a large volume of data about 

people’s real life and situations, the use of non-numerical primary data (e.g. words and pictures which 

serve as useful tools to extract factual and descriptive information), emergence of theories from data 

and capability to understand human thoughts and behaviour. In addition, the researcher establishes a 

close relationship with the participants in the research to gain significant and in-depth understanding 

of the experience of the participants (Eyisi, 2016; Leedy & Ormrod 2014; De Vaus, 2014; Lichtman, 

2013; Maxwell 2013; Johnson & Christensen 2012; Berg & Howard 2012; Shank & Brown 2007). 

Limitations of qualitative research include lack of ability to generalize findings, lack of replicability, 

nonuse of scientific methods and procedures of enquiry and investigations, lack of ability to verify 

how true the statements of the researchers are, inability to verify the reliability of the research, use of 

subjective methods that might lead to wrong, inaccurate and misleading outcomes and the possibility 

of the researcher bias in the study (Leedy & Ormrod 2014; De Vaus, 2014;  Johnson & Christensen 

2012; Atkins & Wallac 2012; Cohen  et al. 2011; Shank & Brown 2007; Denzin & Lincoln 2005). 

 

Qualitative research methods include case study, ethnographic study, phenomenological study, 

grounded theory study and content analysis (Williams, 2011). There are number of examples of 

researchers using qualitative study in the field of PT in regard to KT (Dannapfel et al. 2014; Salbach 

et al. 2009; Schreiber et al. 2009). From the above discussion, it can be seen that a researcher needs to 

be careful in applying qualitative methods to answer research questions, failing which there is a 

possibility that the researcher is misguided leading to lack of achievement of aim and objectives. 

 

From the foregoing discussion, it can be seen that both qualitative and quantitative research methods 

could be used in research concerning the study of barriers and their impact on integration of CPG into 

CDM and the CPG-CDM gap. However, it is important that researcher need to be careful in choosing 

the most appropriate research method leading to achievement of the aim and objectives of the 

research.  

 

The preceding discussion in sections 4.2 through 4.5 shows that there is a necessity for the researcher 

to choose and justify the choice of the most appropriate research philosophy, ontology, research 

approach and method, if the research questions need to be answered. As far as this research is 

concerned, the choices and their justification are provided in the research framework discussed in the 

next section. 

 

4.6 Research framework 

The research framework defines the philosophical and other practical elements of the research design 

that influence the selection of the research methodology (Cunningham, 2014). Thus, this section 
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describes the choice of the research philosophy, ontology, approach and research method and 

justification thereof. As far as the research philosophy was concerned, in this research positivism was 

chosen. This choice was guided by the research questions and the theoretical framework given in 

Chapter 1 and Chapter 3 respectively. Answering the research questions involved identifying barriers 

as variables that could impact the integration of CPG into CDM and the CPG-CDM gap, and also 

identifying the most effective KTI that could bridge CPG-CDM gap. The philosophy behind the 

identification was that barriers to the integration of CPG into CDM exist in reality and those barriers 

cause the CPG-CDM gap. This argument can clearly be underpinned to positivist philosophy. The 

literature review supported this philosophical underpinning which led to the establishment of a 

relationship between barrier on the one hand, as well as KTIs and barriers on the other. These two 

relationships were sought to be established with the support of the theoretical framework (see Chapter 

3) that pointed towards the existence of a single reality. Such a reality, namely the existence of an 

effective KTI that could possibly be used to remove one or more barriers to the integration of CPG 

into CDM leading to bridging of CPG -CDM gap led the researcher to adopt a positivist philosophical 

stance. In addition, the three main components under study, namely barrier, CDM and intervention, 

and KTIs were identified to be affecting large populations of PTs, indicating that the researcher could 

assume that knowledge about these components exist and in an objective form. Theoretical 

framework provided the basis to consider the identified elements as variables that could be 

manipulated. Such an assumption is possible if a positivist philosophical stance was adopted. The 

choice of the positivist research philosophy usually leads to the adoption of an objective ontology. As 

explained above, it can be seen that the three main identified components can be operationalized as 

measurable variables and such variables could be linked to understand the nature of the knowledge 

behind the linkage. The nature of the knowledge about identified components could be grounded on 

objective ontology as the identified components can be objectively measured using numbers. Further, 

the operationalization and linkage of the identified components could be understood by applying the 

statistical methods. Since the understanding of the variables and the relationship in a measurable 

manner points towards the existence of a single truth as reality, use of subjectivism was not possible 

because subjectivism points towards existence of multiple truths as reality. Thus, an objective 

ontological stance was adopted for this study. 

 

Furthermore, it can also be seen that establishing relationships between variables leads to deducing 

results based on statistical analysis of the collected data. For instance, an understanding of the extent 

to which barriers impact the integration of CPG into CDM can be deduced by linking CPG to CDM. 

To make it easy and convenient to understand this environment in this research a new term called 

clinical practice guideline research environment was introduced. In this environment, CPG is the core 

issue that encompasses every aspect of the investigation. In such a situation, it is possible to justify the 

choice of deductive approach based on the discussion given in section 4.4.  
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Finally, taking into account that this research has chosen positivist philosophy, objective ontology and 

deductive approach for conducting the investigation, it is possible to argue that choosing quantitative 

research method rather than a qualitative method was justified. For instance, the preceding discussion 

shows that there is an objective truth, which exists in reality, namely an effective KTI that could 

bridge the CPG-CDM gap by impacting the barrier. Such an objective truth needs to be understood in 

an objective and measurable manner through the establishment of empirical relationships between 

barriers and CDM on one hand and barriers and interventions on the other, to deduce the extent to 

which the barriers impact CPG-CDM gap and the impact of the interventions on the barriers. 

According to literature, in order to gain this understanding and deduce the results of the analysis of 

empirical relationships, it is highly recommended to employ a quantitative method (Williams, 2011). 

Employing a quantitative method would enable the use of methods like an experimental study. Such 

analysis is expected to yield an objective truth about reality concerning the relationship amongst the 

variables namely barriers, CDM and interventions, as is supported by the arguments presented in 

section 4.5.1.  

 

In summary, the research framework for this research used a positivist research philosophy, an 

objective ontology, a deductive research approach and quantitative research method to answer the 

research questions and the aim and objectives set out. Further, as part of the research framework it 

was necessary to contextualize the research by linking every step involved in research to CPG 

including the involvement of practicing PTs as participants in the study of translation process of CPG 

into CDM and the CPG-CDM gap. The research methodology has been pictorially captured in Figure 

4.2. After presenting the research framework, the next step taken was to identify the research design. 
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Figure 4.2 Research methodology overview 
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4.7 Research design 

According to Sekaran and Bougie, (2016) research design involves a series of steps including purpose 

of study, study setting, type of study, extent of researcher interference, time horizon, unit of analysis, 

sampling design, methods used for data collection, measurement of variables and data analysis. In 

short, the research design leads to identifying the way by which essential data is collected and 

analysed to derive findings that could help to answer the research questions. Each one of these steps is 

described in the subsequent sections. 

 

4.7.1 Purpose of study 

The main purpose of this study was hypothesis testing aimed at explaining the variance in the 

dependent variable (Kripanont, 2006). Hypothesis testing was used to serve the purpose of explaining 

the nature of certain relationships and establish the difference between the two types of interventions 

(single component KTI & multicomponent KTI) concerning two groups of PTs 

 

4.7.2 Type of study 

According to Adam et al. (2017) there are two types of investigations namely causal and correlational 

studies. Correlational study involves delineating important variables linked to the research questions 

whereas causal studies aim to delineate the cause of one or more effects. In this research both 

correlational and causal studies were conducted. Cause and effect relationship was established 

through the study of relationships between the variables and path analysis, whereas correlational study 

was employed to test the validity of the relationship between the variables (Adams et al. 2017). 

 

4.7.3 Study setting and Unit of analysis  

This study was conducted in the natural environment where work proceeds normally. The unit of 

analysis was PTs who were licensed and working in organizations or in private practice.  

 

4.7.4 Time horizon of the study 

This study used a combination of cross-sectional and longitudinal data, as it was required to collect 

data once for testing the relationship between variables, and more than once to conduct before and 

after study, that involved the comparison of the effectiveness of two types of interventions. Of the 

three research questions RQ1 and RQ2 required the data to be collected twice, to test the relationship 

between (a) barriers (independent variable) and CDM (dependent variable) and (b) relative advantage 

of the KTI (independent variable) and barriers (dependent variables) on the one hand and barriers 

(independent variable) and CDM (dependent variable) on the other with the population remaining the 

same.  However, with regard to RQ3, there was a need to conduct before and after study to examine 

whether single and multicomponent KTIs had an impact on the barriers and CPG-CDM gap and to 
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compare the effectiveness of the single and multicomponent KTIs (with the assumption that any 

change occurring with regard to the PTs is only due to the KTIs). 

 

4.7.5 Extent of researcher interference with the study - data collection and data analysis 

This study was conducted in a natural environment of the PT’s workplace where the researcher 

interference within the normal flow of work was the minimum. The detailed process of collecting data 

from the PTs is explained in sections 4.15.1 and 4.15.3 and the detailed process for data analysis in 

section 4.17. 

 

Further to explaining the details involved in the research design, it was necessary to define the 

territory in which the research was to be conducted. The research questions require identification of a 

target population of PTs, from whom the data was to be collected. PT is a global profession and there 

is variation in the way PTs practice in different countries, mainly restricted by the scope of practice 

defined by the associated regulatory authorities (see Figure 4.3).  Thus, it was necessary to identify a 

specific territory. Such a specification of a territory provided conditions that are uniformly applicable 

to PTs, making the research process and its outcome consistent. For instance, in the USA, there is 

uniformity in the different conditions that govern the practice of PTs in all the states. Any research 

conducted in the USA can be considered to be applicable to the entire community of PTs practicing in 

the USA. An example of the applicability of this statement can be seen on the website of APTA 

(2018), that all the states in the USA allows direct access to the PT services for the patients. The 

preceding discussions clearly point out that territory matters as an important component of the 

research strategy, especially when the investigation pertaining to CPG and its integration into clinical 

practice of PTs are involved. This argument is supported by Ernstzen et al. (2017), who investigated 

CPGs pertaining chronic musculoskeletal pain and reviewed the literature, results of which show that 

CPGs are produced in specific countries and conducting research in those specific territories could 

provide the most up to date base. 
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Figure 4.3 Comparison of international accreditation systems for registered health professions- Activities 

leading to general registration Physiotherapy (Source: AHPRA, 2016). 

 

 

Considering the above arguments, the USA was chosen as the territory for this research. In 

comparison to other countries, the USA offers a wealth of opportunities to conduct research in the 

area of CPG as it is a major contributor to the development of CPG as research knowledge, including 

CPG for VTE in PT.  Additionally, the USA is a country in which practice of PTs is governed by 

stringent regulations, making the process of research meaningful in the context of studying the CPG-

CDM gap in PT. Additionally a contradiction was noticed in the USA that is there is no enforcement 

of the integration of CPG into clinical practice leaving the option to the individual PTs. This meant 

that although USA is in the forefront of offering the best healthcare in the field of PT for patients and 

has strict laws governing the practice of PTs, yet it is not mandatory in the USA on the part of PTs to 

integrate CPG into CDM. Such contradiction is prone to affect the healthcare delivery system. This 

situation was more or less ideal for the current research. Any study conducted in that territory related 

to the topic of integration of CPG, CPG-CDM gap, and KTIs is expected to provide knowledge about, 

not only how to address the barriers to minimize CPG-CDM gap and the process of identification of 

KTIs to address the barriers, but also about the contradiction itself. It was also found through 

preliminary investigations and discussions with experts in the field in the USA that, access to PTs in 

USA is plausible due to the phenomenal reach of technological tools including internet and social 

media. It is advised in the literature that when a CPG that is designed in a specific context need to be 

adapted to suit the local context, if someone is trying to integrate that CPG in a different context. The 

integration will suffer from problems, if healthcare regulations, policies and practices differ 
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significantly from the original context for which the CPG was developed for (Dizon et al. 2016; Attia, 

2013). CPG for VTE in PT is a guideline is found to be contextualized for application to the PTs in 

the USA, strengthening the choice of USA as a territory for this research. After specifying the 

research design, the literature points out the need to specify the research strategy which is expected to 

enable the researcher to establish causal relationship between variables. This is discussed in the next 

section.  

 

4.8 Research strategy 

Research strategies are used for exploratory, descriptive and explanatory research (Yin, 2003). Such 

strategies include experimental research, heuristic inquiry, action research, ethnographic research, 

survey research, case study, grounded theory and phenomenological research (Saunders et al. 2015). 

Among these strategies survey and experimental research methodologies were considered most useful 

and appropriate for this study.  

 

Survey research is conducted on a sample of subjects drawn from a population and investigates the 

sample so that the results can be used to draw inferences about a wider population (Creswell & 

Creswell, 2018; Creswell, 2014). On the other hand, experimental research was used to expose an 

experimental group (e.g. PTs in the EM group or VCoP group) to treatment (exposure to CPG through 

KTIs e.g. EM or VCoP) to measure the effect of the treatment on a group. Pre and posttest (before-

after study) measurements were made by administering an experimental variable (treatment variable 

e.g. KTI) (Oppenheim, 1992) before and after exposing the PTs to the treatment using KTIs.  In 

general, methods are considered as ways or techniques or procedures used to collect and analyse data 

related to research questions or hypothesis (Kripanont, 2007; Crotty, 1998). Questionnaire method 

was used to collect data and to answer RQ1 and RQ2 by testing the relationship between (a) the 

barriers and CDM and (b) relative advantages of KTI and barriers. The performance of PTs before 

and after the administration of KTI (dissemination of CPG), in terms of the integration of CPG into 

CDM as well as the CPG - CDM gap was measured (Sekaran &Bougie, 2016; Grimshaw, 2000; 

Oppenheim, 1992). These discussions lead to a more detailed description of how the strategies of 

survey method and experimental research were implemented.  

 

4.8.1 Survey research methodology 

Amongst the different strategies used for conducting research (see above), the choice of a survey 

research method for this research was based on the purpose of the research which was to gain an 

understanding of the change in the management and behavioural aspects (barriers) of the PTs with 

regard to integration of CPG into CDM and bridging the CPG-CDM gap using interventions.   

Furthermore, in this research the main purpose was to develop predictor variables of CDM of PTs and 

barriers that impacted the CDM of PTs and CPG-CDM gap.  This required collection of data from 
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PTs. Survey method was the preferred method to collect data because it provides such advantages as 

collection of large volume of data from a sizeable population in a cost-effective manner with a rapid 

turnaround. In addition, survey research methodology is considered to be comparatively simple to 

explain and understand (Saunders et al. 2015). One of the widely used methods to collect quantitative 

data through a survey strategy is a questionnaire. Data collected using questionnaire can be analysed 

using descriptive and inferential statistics. In addition, survey strategy could be utilized to explain 

specific relationships between variables and produce models to gain knowledge about the different 

aspects of the relationship between the variables. Use of sampling method, greater control over the 

research process, drawing conclusions that could be generalized across the whole population and 

lower cost of data collection are some of the other advantages associated with survey research 

methodology (Saunders et al. 2015). In this research, these advantages were useful for the researcher 

because, a large volume of data had to be collected from a sizeable number of PTs in the USA which 

would not have been possible with other methods (e.g. case study, action research) (Dinu & Dinu, 

2014). However, researchers need to be cautious about the limitations of the survey method, which 

include requirement of a comparatively more expensive and time-consuming testing than most 

laboratory experiments using captive participant pools and the impracticality of implementing broad 

scripted scenarios for social interaction (Visser et al. 2000).  

 

There are different types of survey methods, including mail survey, telephone survey, questionnaire 

survey and personal interviews (Creswell & Creswell, 2018; Fink, 2017; Creswell, 2013; Fowler, 

2009). However, the rationale behind choosing the specific survey method depends on the cost, time 

required, accessibility and ease of collecting data. When this aspect was considered, a questionnaire 

method was deemed to provide better advantages when compared to other methods. The next section 

discusses the aspects concerning the choice of the questionnaire as an instrument for collecting data.  

 

4.8.2 Instrumentation  

According to Creswell (2014) an important part of survey strategy is the survey instrument. A survey 

instrument that is widely being used in collecting quantitative data is the questionnaire. When 

compared to other survey research methods, questionnaire method offered several advantages in this 

study. For instance, mail (postal), telephone or personal interviews could not have been employed for 

data collection because reaching PTs through mail would require postal address details, telephone 

numbers, and personal interviews require access in person to PTs and all these were not available. 

However, the questionnaire method of data collection could be made available to PTs in the USA 

through internet, which was an advantage provided by online survey method and not offered by other 

methods (Dinu & Dinu, 2014).  

 



115 

 

The development of an instrument to measure variables for this research involved testing the 

instrument for its reliability and validity. In order to ensure that the reliability and validity, researchers 

widely use already tested and validated instruments by adapting them to suit the purpose of their 

research (Creswell & Creswell, 2018; Creswell, 2014) as the already tested and validated 

instrumentation provide established validity scores obtained from past use, which can be used 

directly, or adapted. The instrument used for collection of data should be able to measure the variables 

under study using data collected through the instrument. Commonly used variable types include 

opinion, behaviour and attributes of respondents (Saunders et al. 2015). The instrument developed for 

this research was to be posted on the web to ensure its reach a wider audience (PTs) in the USA and 

should be self-administered. The questionnaire is the most suitable instrument that could be used to 

collect data for this research because of a number of reasons, including those given in table 4.2 

 

Table 4.2 Advantages and disadvantages of survey questionnaire (Source Eiselen et al. 2007) 

No. Advantages Disadvantages 

1 Cost effectiveness to administer in comparison with face to 

face interviews  

Response rate tend to be low 

2 Relatively easy to administer  Lack of researcher control over who 

fills the questionnaire 

3 Familiarity with the concept of questionnaire with the 

participants is high 

Lack of interest in the participants if 

the subject matter is not interesting or 

sensitive or questionnaire is too long or 

complicated to complete 

4 Reduction in chance of bias in comparison to interview   

5 Perceived by participants to be less intrusive compared to 

face to face interview leading to the possibility of the 

participants respond truthfully to sensitive questions readily   

 

6 Convenient as participants could complete the questionnaire 

at a time and place suitable to them   

 

 

Table 4.2 provides a comparison between the advantages and disadvantages of using a questionnaire 

as the instrument for this research. The next section discusses the development of research instrument 

for collecting the study data. 

  

4.9 Survey questionnaire development 

A questionnaire is a measurement tool (Oppenheim, 1992).  The questionnaire specification informs 

the researcher of the issues to be investigated through operational statements and the research designs 

(Oppenheim, 1992). The questionnaire development for this research was based on items chosen from 

previous research studies similar to the current one which included the publications of those authors 

presented in Table 4.3. The items used in the questionnaire were carefully worded. Variables that 

were measured using the items were appropriately categorized, scaled and coded, alongside laying out 

the general format of the questionnaire. In all, for this research, four questionnaires were developed 

along with two objective tests to measure knowledge and CDMB.  
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Table 4.3 List of prior research work from which items were adapted for the survey questionnaire 

No. Construct / variables 
Number of 

items 
Authors 

1 Knowledge  10 

Silva and Costa (2015) 

Garland (2013) 

Salbach et al.  (2007) 

2 Attitude  12 

Bernhardsson and Larsson, (2013) 

Quiros et al. (2007) 

Rubin and Parrish (2010) 

3 Self – efficacy  9 
McEvoy et al. (2010a) 

Rubin and Parrish (2010) 

4 Motivation  7 

Guay et al. (2000) 

Quiros et al. (2007) 

Jette et al. (2003) 

5 Evidence based clinical decision making  7 
Silva and Costa (2015) 

Weng et al. (2013) 

6 
Clinical practice guideline specific 

knowledge & CDM behaviour  
20 

Hillegass et al. 2015 

Hillegass et al. 2015 

7 Relative advantage  6 Atkinson, (2007) 

 

An important aspect of the study’s instrument was that it was developed to be posted online to 

conduct an online survey using ‘Survey monkey’. The use of web-based or internet survey enabled 

the researcher to collect data in a cost-effective manner and at the convenience of the respondents. 

The questionnaire was a self-administered questionnaire that was expected to be less time consuming 

and expensive to administer. Although questionnaire method offered many advantages such as its 

ability to conduct comparative surveys and cater for experimental designs, it was necessary to be 

aware of the disadvantages of using a self-administered questionnaire (Table 4.2).  Despite the 

disadvantages, the advantages could be exploited using appropriate steps and addressing the 

limitations. For instance, low response numbers could be overcome by increasing the number of 

respondents to whom the questionnaire could be sent. Similarly, lack of guarantee over who fills the 

questionnaire could be overcome by subjecting the collected data to rigorous statistical analysis. In 

this research, such precautionary measures were taken to overcome the disadvantages of using self-

administered instruments for survey research.  

 

Using a web-based technique to collect data can be criticized to be affected by privacy issues, design 

and coverage issues (Neuman, 2014). However, it could be seen that the main advantage of using a 

web-based approach which is wider reach of the researcher to the respondents in the USA who are 

commonly expected to be aware of using an online questionnaire securely weighed over the 

limitations. In addition, online questionnaires for conducting survey research are seen to be 
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increasingly gaining popularity among researchers (Rice et al. 2017). Taking the support of these 

arguments, web-based questionnaire survey was adopted for this research. After discussing the 

strategy used for conducting this research, the next step was to develop the actual questionnaire. 

 

The four sets of survey questionnaires were used to measure the six constructs identified in the 

theoretical framework namely knowledge, attitude, motivation of PTs to integrate CPG into CDM, 

self-efficacy of PTs to integrate CPG into CDM, CDM as clinical practice and relative advantage of 

the intervention as well as the research knowledge and CDMB of PTs objectively using scores. In 

addition, the survey questionnaires were used to collect demographic details of the respondents. The 

survey questionnaire was carefully laid out with measuring items categorized under multiple sections. 

Table 4.4 provides details of the four sets of questionnaires developed for the survey. 

 

Table 4.4 List of the survey questionnaires developed for this research 

 

The four survey questionnaires were developed by adapting items, from already validated 

instruments, published by other researchers. Table 4.3 provides the details of the authors who had 

developed survey instruments and validated them, and from which items were adapted for this 

research. The exact wording of items from the prior research were not employed, but were modified to 

suit the current research, but without sacrificing the ability of the item to measure the construct. An 

important feature of the instruments was that the “Knowledge translation study pre-intervention 

survey (EM)” and “Knowledge translation study post-intervention survey (EM)” instruments were 

administered to the PTs in sequence, before and after the administration of the intervention namely 

“education material (EM)” respectively. A similar approach was used in administering the 

questionnaires “Knowledge translation study pre-intervention survey (VCoP)” and “Knowledge 

translation study post-intervention survey (VCoP)” to PTs who were subjected to the intervention 

“virtual communities of practice (VCoP)”. Further, it is essential to note here that PTs were grouped 

into two categories, with one of them brought under the EM category and the other brought under the 

VCoP category. Those PTs under the EM category were subjected to the intervention EM while those 

under the category VCoP were subjected to the intervention VCoP. In order to gain an understanding 

No. Title of the survey 

questionnaire 

Reference Purpose 

1 Knowledge translation study pre-

intervention survey (EM) 

Appendix 4.1 Administered to the group of PTs prior to the 

administration of the single component KTI. 

2 Knowledge translation study pre-

intervention survey (VCoP) 

Appendix 4.1 Administered to the group of PTs prior to the 

administration of the multicomponent KTI. 

3 Knowledge translation study post-

intervention survey (EM) 

Appendix 4.2 Administered to the group of PTs after the 

administration of the single component KTI. 

4 Knowledge translation study post-

intervention survey (VCoP) 

Appendix 4.3 Administered to the group of PTs after the 

administration of the multicomponent KTI. 

5 CPG specific knowledge and 

CDMB objective test with scores 

Appendix 4.4 Administered to the two groups of PTs prior to and 

after the administration of the single component 

and multicomponent KTIs. 
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of how the questionnaires were constructed for use in the survey, including the scale of measurement, 

information on the adaptation of the items and the construct the items measure, the different sections 

of the survey questionnaires used in this research are explained next. 

   

4. 10 Knowledge translation study pre-intervention survey questionnaires (EM & 

VCoP) 

The first part of the initial research instrument developed for pre–intervention data collection, was a 

covering letter, describing the details of the study and specific information that were required to be 

disclosed to the participants of the study. The covering letter described the various aspects of this 

research including the title, aim and ethical approval obtained for this research from Brunel 

University, London (see Appendix 4.16). In addition, the details of the experimental study design that 

would require the participant to provide data prior to and after the administration of the interventions 

was clearly mentioned. Further, participants were informed about the voluntary nature of 

participation, maintenance of the anonymity of the respondents, ensuring confidentiality and 

appropriate use of the data for the purpose of this research through the covering letter. Informed 

consent of the participants was obtained by informing the participants about their right to participate 

or not participate in the survey or withdraw from the survey at any stage of answering the survey 

questionnaire.  

 

Details about the contents of the sections 1- 6 with an example of an item each used to measure the 

constructs are provided next. The survey questionnaire was divided into seven sections used to 

measure the constructs depicted in the conceptual model for this research. The sections are (1) 

demographics of PTs-8 items (2) knowledge of PTs about CPG-10 items (3) attitude of PTs towards 

integration of CPG into CDM-12 items (4) self- efficacy of PTs to integrate CPG into CDM – 9 items 

(5) motivation of PTs to integrate CPG into CDM-7 items (6) clinical decision making based on the 

CPG for VTE – 7 items and (8) relative advantage of the interventions -6 items. A 5-point Likert scale 

was used to measure all the items in the sections 1-6 and 8 of the questionnaire. Section 7 measured 

the specific knowledge content of the CPG and CDM behaviour of the PTs, using case vignettes. A 

case vignette is a variant of case study (Kathiresan & Patro, 2013; Menon-Nair et al. 2007). The 

following sections describe about each section of the survey questionnaire.  

 

4.10.1 Section 1: Demographics  

The demographic section addressed eight aspects. The first (1) enabled the collection of data to know 

whether the participants were practicing in the USA at that point; an essential condition to participate 

in the survey. Any participant who was not practicing even if licensed was not eligible to participate 
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in the survey as the research is about integration of CPG into practice. The second question (2) was 

used to ascertain whether the participants were licensed to practice.  

 

If the participant’s answer was “No” to the question 1, then the participant would not proceed further 

with the survey. The next four items (i.e. 3 to 6) were included to collect data about the demographic 

characteristics of the participants namely gender, age, the number of years of clinical experience and 

the highest qualification. The next item (7) enabled the researcher to collect data to know whether the 

participant is a member of American Physical Therapy Association (APTA) and the last item (8) 

enabled the researcher to ascertain whether the participant is a member of ‘Cardiopt’ Yahoo group 

which is one of the official VCoPs under the Listserv of APTA. Questions 1, 2, 3, 7 and 8 were 

nominal questions. Questions 1, 2, 7 and 8 asked the respondents to choose either yes or no whereas 

question 3 enabled the participants to choose the one of the two responses either male or female. The 

items 4, 5, and 6 were ordinal scales which enabled the participants to choose from a range of options. 

For instance, ‘age’ of the participants (question 4) was measured using the scale 20-25 yrs., 26-30 

yrs., 31-35 yrs., 36-40 yrs., 40-45 yrs., 46-50 yrs., 51-55 yrs., 56-60 yrs., and >60 yrs. Similarly, the 

number of years of clinical experience (question 5) was measured by a range of options namely 

<2yrs., 2-5 yrs., 6-10 yrs., 11-15 yrs., 16 to 20 yrs., 21-25 yrs., 26 to 30 yrs., and >30 yrs. Question 6 

enabled the collection of data about the highest qualification achieved by the participants using an 

ordinal scale with options undergraduate university degree, postgraduate university degree, Doctor of 

Physical Therapy, PhD and others.  

 

4.10.2 Section 2: Knowledge  

As depicted in Table 4.3, section 2 of the questionnaire measures the knowledge of the PTs, regarding 

the CPG for VTE in PT, as an independent variable impacting CDM. As explained in the literature 

review (see section 2.5.4), having awareness about the CPG and being familiar with the 

recommendations of the CPG are considered as critical aspects that affect the knowledge as a variable 

in this study but not the knowledge content in the CPG. ‘Knowledge’ of CPG for VTE in PT was 

measured using 10 items. These items were adapted from the questionnaires by Silva and Costa, 

(2015), Garland, (2013) and Salbach et al. (2007). All items were measured using a 5-point Likert 

scale with ‘1’ indicating ‘strongly disagree’ and ‘5’ indicating ‘strongly agree’. Responses tending 

towards strongly disagree would be indicating the existence of a barrier whereas the ones tending 

towards strongly agree as indicating the existence of a facilitator for PTs to be aware or familiar with 

CPG. 

 

4.10.3 Section 3: Attitude of PTs towards integrating CPG into CDM   

This section measured the attitude of PTs towards integrating CPG into CDM as an independent 

variable impacting CDM. From section 2.5.5 it can be seen that attitude of PTs towards integrating 
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CPG into CDM is a major barrier to the integration. Attitude was measured using 12 items adapted 

from questionnaires by Bernhardsson and Larsson, (2013), Rubin and Parrish, (2010) and Quiros et al. 

(2007). Items 1 to 4 and 11 and 12 in this section were measured using a 5-point Likert scale with ‘1’ 

as indicating ‘strongly disagree’ and ‘5’ as indicating ‘strongly agree’. However, items 5 to 10 were 

reverse coded with ‘1’ as indicating ‘strongly agree’ and ‘5’ as indicating ‘strongly disagree’. For 

items 1 to 4, 11 and 12, responses tending towards ‘strongly disagree’ would be indicating the 

presence of a barrier and those tending towards ‘strongly agree’ as indicating the presence of a 

facilitator for PTs to integrate CPG into CDM. Similarly, with regard to the reverse coded items 5 -10, 

responses tending towards ‘strongly disagree’ would be indicating the presence of a facilitator and 

those tending towards ‘strongly agree’ as indicating the presence of barrier for PTs to integrate CPG 

into CDM.  

 

4.10.4 Section 4: Self- efficacy 

Self-efficacy was measured as an independent variable, impacting CDM, using a 9-items adapted 

from McEvoy et al. (2010a) and Rubin and Parrish (2010). Self-efficacy is also referred to as 

confidence by some (e.g. Rubin & Parrish, 2010). Although the original questionnaire of Rubin and 

Parrish, (2010) assessed ‘confidence’ as a variable, this study adapted the questionnaire to measure 

self-efficacy because in the literature both confidence and self-efficacy have been used 

interchangeably. Hence items 2, 3, 4, 7, 8 and 9 of this section were adapted from Rubin & Parrish, 

(2010) to measure the construct ‘self-efficacy whereas the remaining items 1, 5 and 6 in this section 

were adapted from the scale developed by McEvoy et al. (2010a). Items 1 to 9 were measured using a 

5-point Likert scale with ‘1’ as indicating ‘strongly disagree’ and ‘5’ as indicating ‘strongly agree’. It 

can be construed that responses tending towards ‘strongly disagree’ would be indicating, the presence 

of a barrier and those tending towards ‘strongly agree’ as indicating the presence of a facilitator for 

PTs to integrate CPG into CDM. 

 

4.10.5 Section 5: Motivation  

Motivation can be defined as the processes that account for an individual's intensity, direction and 

persistence of effort toward attaining a goal (Ryan & Deci, 2000). Motivation is found to be an 

important variable that affect the KT amongst the PTs (Ramirez –Velez et al. 2015; Silva et al. 2015; 

Bernhardsson et al. 2014; Queiroz, 2013; Gorgon, 2012; Salbach, 2007; Jette, 2003). Motivation as a 

variable and its relevance to this study are explained in section 2.5.7. This section of the survey 

questionnaire gathers data about motivation of PTs to integrate CPG into CDM and the researcher 

adapted the items developed by Guay et al. (2000), Quiros et al. (2007) and Jette et al. (2003). 

Motivation of PTs towards integrating CPG into CDM was measured using seven items with each 

item measured using a 5-point Likert scale with ‘1’ indicating ‘strongly disagree’ and ‘5’ indicating 

strongly agree. Yet again, it can be seen that a response tending towards the point ‘strongly disagree’ 
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would indicate the presence of a barrier and the one tending towards the point ‘strongly agree’ to 

indicate, the presence of a facilitator. 

   

4.10.6 Section 6: Clinical decision making 

CDM is related to information that needs to be gathered, which tests to be ordered, how to interpret 

and integrate the information to draw diagnostic conclusions, and which treatments have to be given. 

(Merck Manual, 2016). As already explained in section 2.4.1, when research knowledge is integrated 

into CDM, it is regarded as EBCDM. There is only limited number of studies that have developed 

instruments to measure CDM in general and a detailed search of different databases did not reveal the 

availability of any previous publication that has measured EBCDM, in regard to CPG for VTE in PT. 

However, items to measure CDM from previously validated instruments developed by Silva and 

Costa, (2015) and from Weng et al. (2013) could be used. The construct was measured using seven 

items using a 5-point Likert scale. In six items (1, 2, 3 4, 6 and 7) the point ‘1’ indicated a response of 

‘strongly disagree’ and ‘5’ indicated a response of ‘strongly agree’. As far as the item 5 in this section 

was concerned the Likert scale was reversed with ‘1’ indicating a response of ‘strongly disagree’ and 

‘5’ indicating a response of ‘strongly agree’. Again, it can be seen that with regard to items 1,2,3 4, 6 

and 7, a response tending towards the point ‘strongly disagree’ indicates the presence of a barrier and 

the one tending towards the point ‘strongly agree’ to indicate the presence of a facilitator except in the 

case of the item 5. The scale of the item 5 was reverse coded and hence a response tending towards 

the point ‘strongly disagree’ indicated the presence of a facilitator and the one tending towards the 

point ‘strongly agree’ to indicate the presence of a barrier.  

    

4.10.7 Section 7: CPG specific knowledge and CDM behaviour 

This section measured two quantities namely CPG specific knowledge and CDM behaviour vignette. 

 

4.10.7.1 CPG specific knowledge 

This section measures the score that a PT can obtain when subjected to a test indicating the level of 

CPG specific knowledge that the PT has. There were ten items used to measure the CPG specific 

knowledge as a score. The items were developed based on the fourteen recommendations of the CPG 

for VTE in PT, that help measure the CPG specific knowledge that could be expressed as a total 

score. An instrument that could yield a CPG specific knowledge score was not readily available in the 

relevant literature and hence, there was a need for developing such an instrument. The process of 

developing the ten items involved the identification of the CPG, deliberating on the fourteen 

recommendations of the CPG by a panel of experienced experts in the field from five nations namely 

USA, UK, Philippines, India and Bahrain, including the main author of the CPG (from USA) and the 

researcher and practicing PTs. An initial instrument comprising 15 items was developed by the 

researcher and reviewed by the panel mentioned above and a final instrument with ten items was 
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developed to be administered on the PTs to measure their CPG specific knowledge. The content, 

wordings, format and the ability of the item to measure accurately were validated by the panel for use 

in the survey. This entire process culminated in a unique CPG specific knowledge score measuring 

instrument. Each one of the items represented one specific aspect of the CPG knowledge. There was a 

marking rubric to decide whether the response of the participants was correct or wrong with a key 

answer to each item.  The ten items and the marking rubric are provided in Appendix 4.5.  Each item 

was a statement, derived from the fourteen recommendations of the CPG, resulting in ten statements 

and the PTs had to respond by choosing from a ‘yes’ or ‘no’ option against each statement. Thus, 

when the test to measure CPG specific knowledge was conducted on the PTs, for every correct 

response a PT will get one mark and for every wrong response the PT will get a score as zero. 

Participant PTs can score zero or ten or any score in between zero and ten. 

  

4.10.7.2 CDM behaviour vignette 

A CDM behaviour vignette provides an imaginary case scenario, to understand and decide what 

decision has to be taken to treat a patient if encountered in actual clinical practice. In order to 

understand whether the CPG specific knowledge identified by the researcher in the CPG specific 

knowledge score measuring instrument can be translated into CDMB, the researcher devised a 

corresponding measuring instrument called CDM behaviour vignette score measuring instrument. 

Using this instrument, the researcher could tabulate a score that reflected the CDM behaviour of PTs. 

The major challenge was developing imaginary vignettes that could be used by PTs to participate in 

the survey, derived from the CPG recommendations to assess the CDM behaviour of PTs. During the 

process of developing this instrument, the researcher studied the relevant literature, consulted similar 

knowledge produced by other researchers, used prior experience as an academic when case scenarios 

were created to make students understand concepts and, above all, interpreted the CPG 

recommendations to create the case vignettes. The case vignettes were subjected to review of a panel 

of experts (as referred it in the previous section) and the expert panel corroborated the content, 

meaning, formatting, ability to measure the CDM behaviour and the number of items in the vignette. 

A CDM behaviour vignette specific score measuring instrument with a set of ten items was 

developed.  

 

It is recommended as ideal to observe the practitioner at work and by reviewing the charts (patient 

records) retrospectively to measure professional practice in healthcare. However, when these two 

methods are not possible, proxy measures such as ‘case vignettes’ can be used (Ayanniyi et al. 2017; 

Menon-Nair et al. 2007). Case vignettes are written clinical scenarios used to assess the professional 

practice.  Thus, based on the recommendation of several authors who conducted empirical studies to 

measure knowledge and CDM component of the CPGs in healthcare profession, a CDM behaviour 

vignette was developed as proxy for this research (Ayanniyi et al. 2017; Te Boveldt et al. 2015; 
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Learman et al. 2014; Rutten et al. 2006; Menon-Nair et al. 2007). This process culminated in a unique 

CDM behaviour vignette score measuring instrument. Each one of the items represented one specific 

aspect of CDM behaviour. The marking rubric to decide whether the response of the participants was 

correct or wrong with a key to each item was developed in the same way as the CPG specific 

knowledge score measuring instrument.  The ten items and the marking rubric are provided in 

Appendix 4.5. Each item in the CDM behaviour vignette derived from the 14 recommendations of the 

CPG resulting in a final 10 vignettes and the PTs were requested to respond by choosing from an 

‘yes’ or ‘no’ option against each vignette.  

    

4.10.8 The development of the final instrument 

The final instrument developed was a combination of the two instruments namely CPG specific 

knowledge score measuring instrument and CDM behaviour vignette score measuring instrument with 

total of twenty items that were used to measure the CPG knowledge and CDM behaviour of those PTs 

who participated in the survey. The combination was random and items of the two instruments were 

mixed in no particular order. This did not affect the scores obtained by the participants as each one of 

the items developed for measuring either CPG knowledge or CDM behaviour had no specific effect if 

the sequence or the order in which they were administered on the PTs were changed randomly. Each 

item could be measured exclusive of the other. Further to the development of the knowledge 

translation study pre-intervention survey questionnaire (EM & VCoP), the next step, involved was the 

development of the Knowledge translation study post-intervention survey questionnaire (EM & 

VCoP). This is discussed next. 

 

4.11 Knowledge translation study post-intervention survey questionnaire (EM & VCoP) 

The purpose of the instrument was to collect data from the same population of PTs who were 

subjected to the KTIs namely EM and VCoP and see the effect of the KTIs on the four barriers under 

investigation in this research. The PTs as respondents of this study belonged to two groups with one 

group identified to be subjected to the intervention EM and the other identified to be subjected to the 

intervention VCoP. However, since there was a need to test the impact of KTIs on the four barriers, a 

relationship between the KTIs and the four barriers was drawn in the theoretical framework (see 

Figures 3.6 - 3.10). The impact of the KTIs was tested by assessing the change that would have 

occurred on the variables namely knowledge, attitude, motivation of PTs to integrate CPG into CDM 

and self-efficacy of PTs to integrate CPG into CDM using statistical tests. In addition, since the KTIs 

were hypothesized to impact the barriers, a change in the barriers was hypothesized to impact CDM as 

clinical practice in turn. Hence, the instrument developed was used to collect data from PTs after the 

administration of the KTIs with regard to the four barriers and CDM alongside the KTIs. Furthermore, 

while testing the impact of the KTIs on the four barriers and the impact of barriers on CDM, it was 

essential to use the same instrument pertaining to barriers and CDM to assess the extent of change that 
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would have occurred with respect to pre- administration of KTIs stage. That is to say, the instrument 

used to measure the four barriers and CDM was essentially the same as the one used at the pre-

intervention stage with the exception that at the post-intervention stage a section related to the 

measurement of the KTIs was administered to collect data and measure the KTIs. Relative advantage 

was used to measure KTIs. Further, CPG specific knowledge and CDMB of PTs were also measured 

using the same instrument as the one used at the pre-intervention stage because any change occurring 

in the CPG specific knowledge and CDMB, measured at the pre-intervention stage, needed to be 

reflected during the measurement at the post-intervention stage to assess the impact of the 

intervention with respect to the measurement of the same items used at the pre-intervention stage. The 

following section discusses the instrument developed to measure the relative advantage only as the 

rest of the measurements in the instrument are the same as the ones used in “Knowledge translation 

study pre-intervention survey questionnaire (EM & VCoP)”. 

 

4.11.1 Section 8: Relative advantage of the intervention  

For the post intervention data collection, there was a need to add items to the existing survey 

questionnaire to measure another construct namely single and multicomponent intervention. As 

explained in Sections 2.7.4.4 and 3.5, ‘relative advantage’ of the intervention was selected to 

represent intervention as the construct. Relative advantage is the degree to which an innovation is 

perceived as better than the idea it supersedes. The rationale for selecting relative advantage as a 

variable to represent single and multicomponent interventions in this study was described in detail in 

the section 3.6. Relative advantage of the interventions was added to the instrument “Knowledge 

translation study pre-intervention survey questionnaire (EM & VCoP)” thus developing the post 

intervention questionnaire titled “Knowledge translation study post-intervention survey questionnaire 

(EM & VCoP)”. To measure the construct relative advantage, the researcher relied upon the 

questionnaire used by Atkinson (2007).  With regard to the KTIs as educational material and Virtual 

communities of practice (VCoP), the construct was also measured using the same 6 items, but with 

clear mention of EM & VCoP in the questions that would differentiate the two interventions clearly. 

  

The items in this section were measured using a 5-point Likert scale with the point ‘1’ indicating a 

response of ‘strongly disagree’ and ‘5’ indicating a response of ‘strongly agree’, when a response 

tending towards the point ‘strongly disagree’ would indicate that the intervention does not impact 

barriers and one tending towards the point ‘strongly agree’ to indicate that the intervention does 

impact barriers. The final self-administered instrument comprising eight sections with close ended 

questions was titled as “Knowledge translation study post-intervention survey questionnaire (EM)” 

and “Knowledge translation study post-intervention survey questionnaire (VCoP)” (see section 8 in 

the Appendices 4.7 and 4.8). At this stage the instruments were ready to be administered. However, 
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before they could be used in the main survey it was necessary to conduct pre-test and pilot test on the 

instruments. The next section describes in detail about the pre-testing process. 

 

4.12 Pre-test of the instruments 

The research instruments were subjected to pre-test to evaluate the ability of the items to measure the 

constructs they are actually expected to measure and conduct a trial with a group of respondents so 

that the researcher could detect any shortcomings in the instrument with regard to format, design and 

instructions (Walston et al. 2017; Sekaran and Bougie, 2016). In addition, pre-test was expected to 

provide feedback to get a better understanding of the content of the survey, language used and 

typographical errors if any. Pre-test could be conducted using any or a combination of methods 

including expert review, focus groups, cognitive interviews and field testing (Walston et al. 2017). As 

part of the field test pre-test could be conducted by administering the instrument on colleagues, 

respondent surrogates or respondents the result of which could be used to refine the survey instrument 

(Cooper and Schindler, 1998). In this research, an expert review and field test was conducted. As part 

of the expert review, a request was sent to ten colleagues to participate in the pre-test process and 

eight volunteered to participate. The volunteers were five PTs (with more than fifteen years of clinical 

experience and ten years academic experience) and three academics (not clinicians). Hard copies of 

the final instruments were sent to the panel of volunteers and reviewers who provided feedback on the 

survey questionnaire. The feedback was taken into consideration and incorporated in the instruments. 

In addition to the 8 reviewers, section 7 of the survey questionnaire was emailed to the primary author 

of the CPG for VTE in PT and the feedback was used to refine section 7 of the instrument. The 

comments and feedback of the reviewers are summarized in Table 4.5 
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Table 4.5 Feedback on the preliminary questionnaires from reviewers after pretest 

Comments Questions 

code 

Reviewer 1 

(PT) 

Reviewer 2 

(PT) 

Reviewer 3 

(PT) 

Reviewer 4 

(PT) 

Reviewer 5 

(PT) 

Reviewer 6 

(Academic) 

Reviewer 7 

(Academic) 

Reviewer 8 

(Academic) 

Action Taken 

General 

Comments 

 Section on 

attitude is too 

long 

Questionnaire 

is long 

Reduce the 

no. of items 

under 

attitude  

Need long 

time to 

complete  

Questionnaire 

is long 

Grammar 

Errors  

Grammar 

Errors 

Questionnaire 

is long 

Section on 

Knowledge 

and attitude 

are too long  

English 

language use 

Rectified  

Comments 

on Specific 

Questions  

Knowledge 

questions 8,9 

&10 

Related to 

EBP 

Applicable 

only to 

graduates after 

2015 (release 

of CPG) 

Specific 

CPGs are 

not taught in 

academic 

programs 

Applicable 

to EBP than 

CPG 

What about 

people 

graduated 

earlier? 

Is it a part 

of your 

training at 

school?  

Nil Nil Knowledge questions 8, 9 

& 10 Deleted  

Attitude 

question 1 

Same as Self-

efficacy Q7 

Similar (Self-

efficacy Q7) 

Same as 

Self-efficacy 

Q7 

Repeated 

(Self-

efficacy Q7) 

Repeated Self-

efficacy Q7 

- Similar  

See Self-

efficacy Q7 

Repeated – 

Self-efficacy 

Q 7 

Attitude question 1 

Deleted. 

Self-efficacy Q7 retained  

Attitude 

question 12 

Same as Self-

efficacy Q7  

Similar (Self-

efficacy Q7) 

Self-efficacy 

Q7 

Repeated- 

Self-efficacy 

Q7 

Repeated Self-

efficacy Q7 

- Similar 

See Self-

efficacy Q7 

Repeated – 

Self-efficacy 

Q 7 

Attitude question 12 

Deleted. 

Self-efficacy Q 7 retained 

Self-efficacy 

Q 3 & 4 

More suitable 

for EBP  

Applicable to 

EBP  

Fits more in 

knowledge 

section  

Applicable 

to EBP than 

CPG 

Suitable for 

EBP 

Nil Nil Nil Self-efficacy Q 3 & 4 

deleted  

Motivation 

question 6 

Time is 

environmental 

factor  

Time – 

common 

barrier for all 

PTs 

 Time? 

Motivation?  

Nil Nil Nil Nil Motivation question 6 

Deleted 

Clinical 

decision 

making 

questions 1 & 

2 

Somewhat 

similar  

Nil Same  Nil Nil Similar  Nil Nil Clinical decision making 

questions 1 & 2 retained 

for Pilot test 

Clinical 

decision 

making 

question 3 

Related to 

EBP 

Nil Nil Applicable 

to EBP 

Suitable for 

EBP 

Nil Nil Nil Clinical decision making 

question 3 retained for 

Pilot test  

Relative 

advantage 

questions 1- 6 

Nil Nil Nil Nil Nil Nil Nil Nil  
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In addition, the instruments were administered to 15 surrogates of the actual population in Bahrain 

and 12 completed responses were obtained. The feedback received generally was related to language 

and formatting which were incorporated in the instruments.  While there is no consensus on the size 

of the sample population to be used in the pre-test (see Zikmund, 2003- recommended sample size 25 

subjects; Czaja, 1998 - between 20 and 70 respondents; Sudman 1983- 20 to 50 cases) a population of 

15 is considered acceptable by Sheatsley (1983). Taking into account the results of the expert review 

and the surrogate population survey, the final instruments were made ready to be used in the pilot 

survey. 

   

4.13 Pilot survey  

Fink (2017) explains that pilot survey helps in revealing information that are of concern to the 

respondents while answering questions in the instrument that will be used in the main survey. Such 

concerns include clarity of language used, directions given to answer and check whether any 

modifications need to be carried out on the instrument so that the survey runs smoothly. In addition, 

Creswell (2014) points out that pilot testing will facilitate assessing the content validity of scores on 

an instrument and also help the researcher in improving the items, format and scales. Ticehurst and 

Veal, (2000) argue that pilot study should be used not only to improve the language but to test all 

aspects of a survey. Keeping these aspects in mind, a total of fifty PTs was approached to participate 

in pilot survey. These PTs comprised practitioners, colleagues and interns. While twenty-five as a 

minimum number of participants could be considered as adequate by some (e.g. Cooper & Schindler, 

1998), forty-one complete responses were received. The data thus collected were used to conduct the 

preliminary statistical analysis and verify the basic reliability and validity of the instrument. It must be 

pointed out that the pilot survey was conducted on the instruments namely “Knowledge translation 

study pre-intervention survey questionnaire (EM & VCoP)”, “Knowledge translation study post-

intervention survey questionnaire (EM)” and “Knowledge translation study post-intervention survey 

questionnaire (VCoP)”. The pilot survey was conducted as follows: 

 

The fifty participants were divided into two groups of twenty-five each, randomly. One group was 

chosen to be administered EM as KTI. The other group was chosen to be administered the KTI, 

VCoP. Initially the survey questionnaire “Knowledge translation study pre-intervention survey 

questionnaire (EM & VCoP)” was distributed to all the fifty participants electronically.  Forty-one 

fully completed survey questionnaires were returned. Next, the participants were divided into two 

groups that were identified as the EM group and VCoP group. The EM group was administered the 

KTI, EM and the VCoP group was administered the KTI, VCoP. Forty-one completed and valid 

responses were returned with twenty-one accounting for EM group and twenty accounting for VCoP 

group. Statistical analysis of the responses is provided next. The main focus of the statistical analysis 

was the reliability and validity test, a practice recommended by many other researchers (e.g. Johanson 
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& Brooks, 2010; Light et al. 1990). Modifications were made to the survey instruments after the pilot 

tests but before reporting those modifications it was necessary to understand the reliability and 

validity tests that were carried out which were portable to the main survey. Discussions on reliability 

and validity tests follow. 

 

4.13.1 Reliability 

According to Fink, (2017) reliability measures the consistency of the data collected. Ticehurst and 

Veal, (2000) state that if research is repeated at a later date or conducted on a different sample of 

participants then the extent to which the findings of the research could be achieved again is called 

reliability. Sekaran and Bougie (2016) argue that reliability provides a way to evaluate the goodness 

measure and indicates the extent of accuracy in a measurement. The most commonly used test to 

measure the reliability is the Cronbach’s coefficient alpha, which measures the inter-item consistency 

reliability (Sekaran & Bougie, 2016; Nunnally 1979; Cronbach 1951). According to Sekaran and 

Bougie (2016), it is measured as the degree to which two items measure independently the same 

concept, in which case they will be correlated to each other. Widely accepted value of Cronbach’s 

alpha is 0.7, while values less than 0.6 are considered as poor and those above 0.8 are considered as 

good. Furthermore, Cronbach’s alpha is considered to indicate strong reliability if the value 

approaches 1.0. For this research, a value of 0.6 was accepted as the reference value of reliability to be 

achieved as supported by literature (Sridharan et al. 2010; Marshall, 2000). Tables 4.6, 4.7 and 4.8, 

provide the Cronbach’s alpha values of the data collected through the survey questionnaires. SPSS 

version 21 was used to test the reliability of the collected data. In addition to Cronbach’s alpha, two 

more tests namely inter-item correlation and item-total correlation were introduced at this stage. These 

two measures indicate the internal consistency present within the data. According to Sekaran and 

Bougie (2016), internal consistency measures the extent to which items in a survey questionnaire are 

correlated with each other as independent variables and is assessed as the inter-item correlation and 

item to total correlation. The literature shows that acceptable correlation between items could be 

greater than or equal to 0.3 while item to total correlation could be greater than or equal to 0.5. Item to 

total correlation indicates the correlation of an item to the summated scale and the inter-item 

correlation (Hair et al. 2018). While there is no agreement amongst researchers to clearly adopt inter-

item correlation value as greater than or equal to 0.3 and item to total correlation as greater than equal 

to 0.5 (e.g. Waqas et al. 2017; Leite & Beretvas, 2010), a large majority of the researchers agree that 

inter-item correlations and item-to-total correlations should be greater than equal to 0.3 and 0.5 

respectively, figures adopted in this research. Next section examines the reliability test conducted on 

data collected through the pilot survey.  
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4.13.2 Reliability measurement of the instrument Knowledge translation study pre-intervention survey questionnaire (EM & VCoP) 

The data collected from the 41 respondents belonging to both EM and VCoP group were analysed using SPSS version 21. Table 4.6 provides the results of 

the analyzed data. 

 

Table 4.6 SPSS report before deletion of items causing problems to alpha, inter-item correlation and item-total correlation 

No. Construct Items Number of 

items 

Cronbach’s alpha 

(≥0.6) 

Item-item correlation 

(≥0.3) 

Item-total correlation 

(≥0.5) 

Remarks 

Min. Max. Min. Max. 

1. Knowledge QK1 – QK7 7 0.744 -0.363 0.8 -0.155 0.814 Items causing 

concern were 

QK1, QK2 and 

QK3 

2. Attitude QA1-QA10 10 0.833 -0.085 0.708 0.206 0.674 Items causing 

concern were 

QA2, QA3, QA7 

and QA10 

3. Self-efficacy QSE1-QSE7 7 0.595 -0.246 0.659 0.124 0.581 Items causing 

concern were 

QSE2 and QSE5 

4. Motivation QM1-QM6 6 0.782 0.011 0.703 0.198 0.868 Items causing 

concern were 

QM3 and QM4 

5. Clinical decision 

making 

QCDM1-QCDM7 7 0.735 -0.00 0.741 0.153 0.702 Items causing 

concern were 

QCDM2, 

QCDM3 and 

QCDM5 

 

As shown in Table 4.6, all the constructs suffered from internal consistency problems although reliability measures were exceeding 0.6 except in the case of 

the construct self-efficacy (alpha = 0.595). Some items in each construct were found to cause the problem (Table 4.6). Those items were deleted, and the 

reliability tests were conducted again. The SPSS report obtained after removing certain items that were mentioned in Table 4.6 is provided in Table 4.7. 
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Table 4.7 SPSS report after deletion of items causing problems to alpha, inter-item correlation and item-total correlation 

No. Construct Items retained Number of 

items 

retained 

Cronbach’s alpha 

(≥0.6) 

Item-item correlation 

(≥0.3) 

Item-total correlation 

(≥0.5) 

Remarks 

Min. Max. Min. Max. 

1. Knowledge QK4 – QK7 4 0.853 0.454 0.8 0.551 0.785 Items deleted were QK1, QK2 

and QK3 

2. Attitude QA1, QA4, QA5, 

QA6, QA8 and 

QA9 

6 0.848 0.331 0.708 0.571 0.7 Items deleted were QA2, 

QA3, QA7 and QA10 

3. Self-efficacy QSE1, QSE3, 

QSE4, QSE6 and 

QSE7 

5 0.697 ≈ 0.7 0.178 0.659 0.373 0.545 Items deleted were QSE2 and 

QSE5; item QSE3 was 

causing concern but was 

retained as it was thought the 

problem could have arisen due 

to small sample size and will 

be under observation to know 

whether it is causing the 

problem during the analysis of 

the main survey 

4. Motivation QM1, QM2, 

QM5 and QM6 

4 0.852 0.467 0.703 0.568 0.787 Items deleted were QM3 and 

QM4 

5. Clinical decision 

making 

QCDM1, 

QCDM4, 

QCDM6 and 

QCDM7 

4 0.778 0.186 0.741 0.302 0.755 Items deleted were QCDM2, 

QCDM3 and QCDM5; item 

QCDM1 was causing concern 

but was retained as it was 

thought the problem could 

have arisen due to small 

sample size and the item will 

be under observation to know 

whether it is causing the 

problem during the analysis of 

the main survey 
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From Table 4.7, it can be seen that the Cronbach’s alpha values of all constructs are either equal to or 

exceeding 0.6.  However, the inter item and item to total values for the constructs self-efficacy and 

CDM were still having a small problem with some items still causing concern (Table 4.7). Since this 

analysis was conducted at the pilot survey stage, these items were retained as it was felt that 

correlation values could improve with increased sample size during the main survey. Thus, at this 

stage, the survey questionnaire for measuring the barriers knowledge, self-efficacy, attitude and 

motivation and CDM were finalized to be used in the main survey by retaining the items mentioned in 

Table 4.7. Next, the reliability test of the survey questionnaire “Knowledge translation study post-

intervention survey questionnaire (EM)” was conducted. 

 

4.13.3 Reliability measurement of the instrument Knowledge translation study post-intervention 

survey questionnaire (EM) 

As mentioned in section 4.13, this survey questionnaire was distributed to those respondents who 

were administered with EM as a single component KTI and collect data about the intervention. While 

the Sections 1 to 7 and the items in those sections in the instrument were exactly the same as the one 

used in the instrument “Knowledge translation study pre-intervention survey questionnaire (EM & 

VCoP)”. The only difference was that an additional section 8 was introduced to measure the construct 

relative advantage (RA) that represented the EM as a single component KTI. Thus, the reliability test 

was conducted only on the items used to measure the construct RA. Since the relative advantage 

refers to the EM as a single component KTI, the construct was referred to as RAEM. The reliability 

test as mentioned in the previous section was conducted using Cronbach’s alpha and inter-item and 

item-total correlation. The results obtained based on the output of SPSS is provided in Table 4.8. 

 

Table 4.8 SPSS output on statistical testing of relative advantage 

No. Construct Items Number 

of items 

Cronbach’s 

alpha 

(≥0.6) 

Item-item 

correlation 

(≥0.3) 

Item-total 

correlation 

(≥0.5) 

Remarks 

Min. Max. Min. Max. 

1. Relative 

advantage 

QRA1-

QRA6 

6 0.846 0.182 0.719 0.467 0.768 Item QRA1 was found to 

cause problems to inter-item 

correlation. However, the 

item was retained as it was 

felt that the problem could 

be due to small sample size. 

This item will be evaluated 

closely in the main survey. 

 

The results of the reliability test showed that Cronbach’s alpha stood at 0.846 indicating good 

reliability. However, there was some concern with regard to inter-item and item-total correlation 

readings. It was found that the item QRA1 was causing concern while other items were found to have 

correlations greater than 0.3 and 0.5 corresponding to inter-item and item-total correlations 

respectively. However, considering the fact the pilot study population size was relatively low, any 
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decision to either retain or delete QRA1 was postponed to the main survey where the sample size was 

expected to be much larger. It must be noted here that the survey questionnaire distributed post-

intervention administration was the same for both EM and VCoP only with a difference of the term 

VCoP in place of EM.  Hence another reliability test on RA with regard to the instrument Knowledge 

translation study post-intervention survey questionnaire (VCoP) was not considered necessary. The 

items deleted at the end of the reliability test were QK1, QK2, QK3, QA2, QA3, QA7, QA10, QSE2, 

QSE5, QCDM2, QCDM3 and QCDM5.  

  

4.13.4 Validity measurement of the instrument Knowledge translation study pre-intervention 

survey questionnaire (EM & VCoP) 

Creswell (2014) argues that validity enables the researcher to draw meaningful findings from the 

scores of the instrument. Ticehurst and Veal (2000) argue that research on business topics can suffer 

from validity problems especially when the instrument measures attitudes and behaviour as there are 

questions that are raised always about the true meaning of the responses received in surveys and self-

reporting of behaviour. Further, Sekaran and Bougie (2016) argue that there are different types of 

validity assessments used to test the goodness of measures including content validity, criterion-related 

validity, construct validity and discriminant validity. Each one of these validity tests are discussed 

next with regard to this research. 

 

4.13.4.1 Content validity 

Also called face validity, content validity examines the agreement that an item, scale or measure is 

seen to logically reflect what it aims to measure accurately. In other words, content validity checks 

whether the measuring instrument provides enough coverage of the research questions (Saunders et al. 

2015). In addition, Hair et al. (2018) argue that content validity is assessed by administering pre-tests 

on multiple sub-populations. In this research face validity was tested using judgement of what is 

considered as adequate coverage by requesting a panel of experts in the field including two 

academics, one practitioner and one researcher to examine whether each one of the items in the survey 

questionnaire corresponded with the concept being measure. Some minor revisions were made based 

on the suggestions of the panel for instance grammatical aspects and formatting aspects related to 

demographic questions. Pre-test and a pilot study were conducted as part of testing the instrument 

with a sub-population, as was indicated in section 4.13. 

 

4.13.4.2 Construct validity  

Saunders et al. (2015) claim that construct validity is that validity that enables the researchers to 

measure the extent to which the measurement items in a questionnaire actually measures the presence 

of those variables the researcher aims to measure. Some argue that construct validity could be tested 

in terms of convergent, discriminant, and nomological and criterion validity (Bamberger, 2017). 
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Convergent validity is also defined as criterion validity (Zikmund, 2003) and associated with 

correlational analysis, and it is the ability of an item to accurately make predictions. Hair et al. (2018) 

claim that convergent validity indicates whether items used to measure a specific construct converge 

or have a high proportion of the variance in common. That is to say, it tests the extent to which two 

items measuring a construct correlate with higher correlation values indicating greater convergence 

validity. Hair et al. (2018) argue that reliability is also a measure of convergent validity. Literature 

shows that acceptable values of item-total correlations should be greater than or equal to 0.5 whereas 

item-item correlation should be greater than or equal to 0.3 (Robinson et al. 1991a). Furthermore, 

Cohen et al. (2011) suggests three levels of inter-item correlation (r), namely small correlation (both 

positive and negative, r = 0.10 to 0.29), medium correlation (r = 0.3 to 0.49) and large correlation (0.5 

to 1). As explained in section 4.13.2, it can be seen that item-total correlation values are higher than 

0.5 for nearly all items in the survey questionnaires “Knowledge translation study pre-intervention 

survey questionnaire (EM & VCoP)” and Knowledge translation study post-intervention survey 

questionnaire (EM). Convergent validity was tested using the inter-item correlation (≥0.3) and item-

total correlation (≥0.5). Based on the results of the pilot test (see section 4.13.2 & 4.13.3) some items 

were deleted from the survey instruments (see Table 4.7 &4.8). 

 

Discriminant validity was tested but details of discriminant validity are discussed in section 5.5.3.1 as 

it forms part of the structural equation modeling (SEM). Discriminant validity is defined as the 

measure of correlation between dissimilar concepts and should be low (Zikmund, 2003). Thus, it can 

be seen that construct validity at the pilot survey stage was established in terms of convergent, 

criterion and content validity whereas the discriminant validity was tested at the main survey data 

analysis stage. At this stage the final set of items that were used in main survey were confirmed, as 

presented in Table 4.9. The next section discusses details regarding the main survey conducted for this 

research.  
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Table 4.9 List of variables retained after the pilot study  

No. Description Coding for 

Pilot study 

Recoding 

for the 

main 

survey 

Knowledge 

1 I understand the core elements of the Clinical Practice Guideline (CPG) 

for Venous thromboembolism (VTE) in physical therapy that is required 

for Evidence Based Clinical Decision Making (EBCDM). 

Q K4 K1 

2 I have clear understanding regarding the use of Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in physical therapy for 

Evidence Based Clinical Decision Making (EBCDM). 

Q K5 K2 

3 I have sufficient knowledge to implement Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in physical therapy as part of 

Evidence Based Clinical Decision Making (EBCDM). 

Q K6 K3 

4 I am familiar with the recommendations given in the Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in physical 

therapy.  

Q K7 K4 

Attitude 

5 Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in 

Physical therapy is important to facilitate my work.  

Q A1 A1 

6 I consider that using Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy will not improve the patient 

outcomes.  

Q A4 A2 RC 

7 I consider that using Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy restricts the clinical 

judgment of PTs.  

Q A5 A3 RC 

8 The judgment of experienced colleagues or supervisors offers a better 

basis than Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) as research evidence for improving clinical 

practice.  

Q A6 A4 RC 

9 Experienced PTs should disregard research evidence such as Clinical 

Practice Guideline (CPG) for Venous thromboembolism (VTE) in 

Physical therapy when it conflicts with their intuition.  

Q A8 A5 RC 

10 Engaging in evidence-based practice Clinical Practice Guideline (CPG) 

for Venous thromboembolism (VTE) in Physical therapy makes clinical 

practice too mechanistic and rigid.  

Q A9 A6 RC 

 

Self - efficacy 

11 I have the ability to identify gaps in my knowledge required for managing 

Venous thromboembolism (VTE).  

Q SE1 SE1 

12 I have the ability to determine how useful (clinically applicable) the 

Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in 

Physical therapy for EBCDM.  

Q SE3 SE2 

13 I have the ability to apply Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy to individual patients in my 

clinical practice. 

Q SE4 SE3 

14 I feel confident in my ability to use Clinical Practice Guideline (CPG) for 

Venous thromboembolism (VTE) in Physical therapy to guide clinical 

practice decisions.  

Q SE6 SE4 

15 I understand how to evaluate the outcomes of my practice decisions using 

Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in 

Physical therapy.  

Q SE7 SE5 

Motivation 

16 I think integrating Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy in my clinical practice is 

interesting. 

Q M1 M1 

17 I do not think that Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy is a good thing to pursue in 

my clinical practice. (RC) 

Q M2 M2RC 
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18 

I do not wish to change my clinical practice, regardless of the 

recommendations given in Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy.  

Q M5 M3RC 

19 I am interested in learning or improving the skills necessary to incorporate 

Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in 

Physical therapy in my clinical practice. 

Q M6 M4 

Clinical decision making 

20 I ask my patients about their preferences and I consider them in my 

clinical decision making in regard to management of Venous 

thromboembolism (VTE).  

Q CDM 1 CDM 1 

21 Currently much of my clinical decision-making in regard to management 

of Venous thromboembolism (VTE) incorporates recommendation in the 

Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in 

Physical therapy.  

Q CDM 4 CDM 2 

22 My clinical decision making for VTE is influenced by Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy.  

Q CDM 6 CDM 3 

23 I have confidence in clinical decision-making that is based on Clinical 

Practice Guideline (CPG) for Venous thromboembolism (VTE) in 

Physical therapy. 

Q CDM 7 CDM 4 

Relative advantage of educational material (EM) 

24 Using the intervention (Educational material) for learning about the CPG 

for VTE was better than not using it.   

Q RAEM1 RAEM1 

25 Using the intervention (Educational material) was more interesting for 

learning about the CPG for VTE than without it.   

Q RAEM2  RAEM2 

26 Using the intervention (Educational material) made learning about CPG 

for VTE a better experience than I would have otherwise.  

Q RAEM3 RAEM3 

27 I learned about CPG for VTE more quickly and easily using the 

intervention (Educational material). 

Q RAEM4  RAEM4 

28 I had more fun learning about CPG for VTE using the intervention 

(Educational material). 

Q RAEM5  RAEM5 

29 The intervention (Educational material) about CPG for VTE offered me 

real advantages over the way I usually learn about CPGs.  

Q RAEM6 RAEM6 

Relative advantage of Virtual communities of practice (VCoP) 

30 Using the intervention (interactions in the VCoP) for learning about the 

CPG for VTE was better than not using it.  

Q RAVCoP1 RAVCoP1 

31 Using the intervention (interactions in the VCoP) was more interesting for 

learning about the CPG for VTE than without it.  

Q RAVCoP2 RAVCoP2 

32 Using the intervention (interactions in the VCoP) made learning about 

CPG for VTE a better experience than I would have otherwise.  

Q RAVCoP3 RAVCoP3 

33 I learned about CPG for VTE more quickly and easily using the 

intervention (interactions in the VCoP). 

Q RAVCoP4 RAVCoP4 

34 I had more fun learning about CPG for VTE using the intervention 

(interactions in the VCoP). 

Q RAVCoP5 RAVCoP5 

35 The intervention (interactions in the VCoP) about CPG for VTE offered 

me real advantages over the way I usually learn about CPGs.  

Q RAVCoP6 RAVCoP6 

 

4.14 Main survey 

Following the completion of the pilot test and finalization of the research instrument, main survey was 

conducted to collect data from the target population of PTs. The number of PTs across the world is 

very high. However, in order to collect data, it was necessary to define the research setting and 

identify the target population of PTs, so that the sample size could be determined. The next section 

discusses this issue. 
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4.14.1 Research setting 

As mentioned in section 4.7.5, PTs are the focus of this research. CPG as research knowledge is a 

major concern of every PT and their clinical practice. Hence data was to be collected from actual PT 

practitioners. Any qualified and practicing PT was potential target for collecting data because those 

PTs were expected to have the ability to integrate CPG into practice. Again, PTs of both gender and 

having a minimum qualification of a bachelor’s degree in PT could participate in the survey as 

research shows that gender is not an issue in integration of CPG into CDM (Stewart et al. 2003) and 

any PT with a bachelor’s degree could understand and integrate CPGs into CDM. The research 

targeted only those PTs, who had been practicing recently, and had at least practice experience of one 

year. Participating PTs were not restricted, in regard to their status as working professionals, for 

instance, they could be working for an organization or practicing on their own. Since previous KT 

studies conducted in the field of PT have already identified the above-mentioned characteristics of the 

PTs as important and argued that these characteristics are predictors or antecedents in the models 

proposed by those studies, this research did not focus on these aspects. Including those factors in the 

research would have resulted in deviating from the focus of this research, which is the impact of 

barriers on integration of CPG to CDM. 

 

This research was conducted in the USA. Although this research could have been conducted in any 

other country, USA was chosen for the reasons mentioned in section 4.7.5 above. Furthermore, the 

research was conducted in a CPG that concerns any PT with any specialization or no specialization. 

Thus, any active PT practitioner with any specialization, but with a license to practice in the USA 

could participate in the research. There was no specific requirement of the PTs being at the work place 

as the research did not involve any particular work-based examination of concepts. This enabled the 

researcher to conduct online survey and using a social media forum (Yahoo group) which provided an 

advantage to the PTs to participate in the survey regardless of time, place and distance. Participating 

PTs may or may not have any exposure to the CPG under study.  

 

4.13.2 Target population 

The PTs could be residents of any state in USA.  All participants were required to be above 20 years 

of age. The number of practicing PTs in USA ran in to hundreds of thousands. For instance, one 

estimate shows that the number of practicing PTs in the USA as 200,000 (DATAUSA, 2018). 

Accessing all the PTs to participate would be next to impossible, especially when they are distributed 

across a country as a wide as the USA. Hence, a sampling procedure was used so that a representative 

sample of the population could be requested to participate in the survey. Sample size was computed 

using a sampling procedure. 
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4.14.3 Sampling 

While there are multiple ways of sampling, this research used the simple random sampling method. 

Random sampling is a probability sampling method. Advantages of sampling includes more accurate 

than census (collecting data from entire population), quicker, better response rate and cheaper 

(Fricker, 2016).  Disadvantages of sampling include the presence of sampling error including errors 

created by problems pertaining to field work, the characteristics of the data collection instrument and 

difficulties related to managing large amounts of data (Sapsford & Jupp, 2006). In simple random 

sampling method, the term ‘random’ indicates that each one of the units in the population being 

researched has an equal and independent opportunity of being included in the sample. The term 

‘independent’ implies that the choice of a unit does not affect the choice of another element. The term 

‘simple’ indicates that each time a unit is chosen from the target population to be included in the 

sample, nothing affects the choice. Here the population indicates the total number of PTs available in 

USA and individual PTs are the units chosen as samples. 

 

In order to determine the sample size, this research relied upon the formula derived by Cochran 

(1977) for continuous data (see equation 4.1). 

 

n0 = [(t
2
 x s

2
) ÷ d

2
] → (4.1) 

where n0 = sample size; t = the t-value for a particular confidence level (95% is the confidence level 

widely used in research); s = estimate of standard deviation (calculated as s = number of points on the 

scale ÷ number of standard deviations) [e.g. if a researcher used a 9-point scale then there are 8 

standard deviations (four to each side of the mean); that is s = 9/8]; and d = acceptable margin of error 

[(number of points on primary scale multiplied by acceptable margin of error)]. 

 

Applying the above formula for this research the following values were derived: 

t = 1.96 (for a confidence level of 95%) 

s = 5 ÷ 4 = 1.25 

d = 5 x 0.03 where 0.03 is the assumed margin of error = 0.15 

 

Thus, from equation (4.1) the sample size that could be used to collect data using the research 

instrument was calculated as:  

 

n0 = [{(1.96)
2
 (1.25)

2
} ÷ (0.15)

2
] = [{(3.84) (1.56)} ÷ (0.0225)] = [5.99 ÷ (0.0225)] = 266.22 

 

While the sample size calculated as 266 is an estimate only, it can be seen that the formula is 

pertaining to only the research instrument and does not take into account the population size. To 
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address this issue, Cochran (1977) provided a formula (see equation 4.2) to generate a correction 

factor if the sample size exceeds 5% of the total population.  

 

n = (n0) ÷ [1 + (n0 / Population)] → (4.2) 

 

However, if the population of PTs is taken as 200,000 (an estimate given by DATAUSA, 2018), then 

the sample size calculated as 266, is seen to be less than 5% of 200,000 which is 10,000. In this case, 

there is no requirement to introduce the correction factor, as the 5% of 200,000 which is 10,000 is 

greater than 266. Thus, the sample size for this research was fixed as 266. After finalizing the sample 

size, the next step taken was collection of data. As noted previously, data was collected two times 

(pre-intervention stage and post intervention stage. On both occasions the samples chosen were 

independent random samples meaning the samples were carved out of the same population of PTs in 

USA. While this could imply that the participants could be an entirely new set of PTs at the post 

intervention stage, such a situation was unlikely to affect the results. The reason was every participant 

was required to answer the questionnaire (post intervention) after being administered the KTI and its 

influence on the behaviour of PTs with regard to CPG was expected on any PT. In either case the 

impact of the KTI on the barrier was being measured and matched pair measurement was impossible 

as respondents’ identity was kept anonymous. Again, validity of random sampling method was 

measured using Levene’s test to confirm that both the samples belonged to the same target population 

of PTs in the USA. Thus, any possible situation at the post intervention stage that is samples were 

either the same as the ones who participated in the survey at the pre-intervention stage or were an 

entirely new set of samples who participated in the survey post intervention stage or were a mixture of 

both did not matter.  Hence the sample size of 266 was applied on both the occasions. The data 

collection process is explained next. 

. 

4.15 Data collection  

While the sample size was identified for the research, the data collection from the targeted sample of 

PTs posed a challenge, as the researcher was located at Bahrain. Online survey method could be 

useful in this situation and Survey Monkey was used as the platform to post the survey questionnaire 

online. Initially, the researcher had to identify PT practitioners in the USA to participate in the survey. 

4 fellow practitioners acquainted to the researcher were approached. Each one of the acquaintances 

provided a list of practicing PTs known to them. The acquaintances included the primary author of the 

CPG for VTE in PT, who provided a list of e-mail addresses of practicing PTs in USA. In addition, 

the researcher had a network of practicing PTs in the USA, who helped in getting the emails of some 

more PTs known to them but maintaining the anonymity by not providing their names or other details. 

A total of 375 practicing PTs’ list called ‘EM’ group was prepared using the information gathered this 

way which included the e-mail addresses, but the names of the potential participants were requested to 
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be withheld by the researcher to the acquaintances to maintain anonymity. However, those known to 

the researcher were not included in the survey to maintain consistency in adhering to the condition of 

anonymity of the participants. Similarly, an email request for obtaining permission to recruit members 

for this study was emailed to the administrators of VCoP under APTA Listserv which had about 500 

members in the Cardiopt Yahoo group. The administrator of the Cardiopt Yahoo group consented for 

the researcher to use the platform for the study and provided access enabling the researcher to reach 

out to the members of the VCoP. 

 

4.15.1 Data collection at the pre-intervention stage 

The request for participation in the survey was sent to the PTs in the USA, using the email list that 

constitutes the EM group (for administration of the single component KTI group). The email content 

included the URL generated on Survey Monkey 

(https://www.surveymonkey.com/r/?sm=3VGvoRi7TzJZAbtYmwZIKA_3D_3D) on which the 

survey questionnaire (see Appendix 4.6) was posted. Using the mailing list, emails were sent to the 

sample population of PTs in USA (n= 375 PTs). In addition, access to a Yahoo group of PTs (that 

serve as the VCoP group for administration of multicomponent KTI), who were members of APTA 

was available which included 500 PTs. On the VCoP platform a message requesting participation in 

this study along with the URL of Survey Monkey (https://www.surveymonkey.com/r/T658RC3), on 

which the survey questionnaire was posted (see Appendix 4.9). The message with URL that is posted 

on the VCoP was automatically routed to the members by the platform through an e-mail, which is the 

feature of the Yahoo group. Thus, the anonymity of the members was maintained. The data provided 

by the respondents of both the groups, namely EM and VCoP, were directly saved on the database of 

Survey Monkey. Thus, the data collection at the pre-intervention stage was completed. Then the stage 

was set to collect data from the participants of the EM and VCoP groups at the post-intervention 

stage, after the KTIs were administered. The process of administering the KTIs is discussed next. 

 

4.15.2 Administration of the KTIs 

After collecting data from the participants (i.e. EM and VCoP groups) at the pre-intervention stage, 

the researcher sent emails to the participants of the EM group with the educational materials (single 

component KTI) of this study as attachment. The educational materials included the original article 

published by APTA about CPG for VTE, an executive summary of the CPG for VTE in PT, a power 

point presentation highlighting the 14 recommendations of the CPG and other relevant information 

pertaining to CPG. Information detailing what is expected of the EM group participants was also sent. 

Here the EM was supposed at act as the single component intervention aimed at addressing at least 

one barrier to the integration of CPG into CDM at a time.  
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Similarly, with regard to the VCoP group, once the data collection at the pre–intervention stage was 

completed, the researcher proceeded with administering the multicomponent KTI to the participants 

of the VCoP. One component of the multicomponent KTI strategy was the VCoP itself (considered as 

a KTI), where a Yahoo group was available for the members to conduct discussions in multiple forms 

(sharing of knowledge, experiences, opinions and clarifications about the CPG) were possible. In 

addition, educational materials (14 recommendations of the CPG, decision making algorithms and 

other supporting information related to the CPG) was posted on the group which is essentially 

considered as KTI. Further, the discussions on the VCoP was stimulated by two case vignettes of the 

CPG (e.g. see Appendix 4.10) and the discussions were moderated by a person called the knowledge 

broker (KB), which is essentially considered as KTI. Each one of these interventions was expected to 

stimulate discussions or knowledge sharing amongst the members leading to the dissemination of 

research knowledge amongst the members. It can be seen that although referred as VCoP, it 

essentially comprised different interventions (EM & KB) and could be regarded as multicomponent 

KTI that had the potential to address multiple barriers to the integration of CPG to CDM 

simultaneously.   

 

For a clear understanding by the participants, the researcher posted a note explaining the requirements 

of participating in the experiment and the conditions to observe and contribute to the discussions that 

were going to be conducted on VCoP medium (Yahoo group). Unlike the case of EM, where the 

copies of the CPG for VTE in PT were e-mailed to the members, it was not possible for the researcher 

to send the copy of the CPG to the members of the VCoP by e-mail as no e-mail address of any 

member was available to the researcher. However, when the web link for accessing the article is 

posted with a message in the Yahoo group, it will be automatically delivered to the members of the 

group. So, the researcher posted the web link (https://academic.oup.com/ptj/article/96/2/143/2686356) 

on the VCoP (Yahoo group) for the community members to access the original article. In addition, 

researcher posted the 14 recommendations of the CPG for VTE in PT, decision making algorithms 

and other supporting information related to the CPG on the forum as images. Once the web link was 

posted, the Knowledge broker (KB), who is the main author of the CPG for VTE in PT was initiated 

the discussions amongst the members of the VCoP. The discussion was about the two case vignettes 

mentioned above. KB requested the VCoP members to analyse the case vignettes, which acted as 

proxies of actual clinical situations. Members   were asked to provide their recommendations for 

managing the case scenarios depicted in the vignettes using the research knowledge provided CPG for 

VTE in PT. The recommendations were expected to be important clinical decisions to be made by 

PTs. Those decisions were expected to be the same as the one the PTs would take in the actual clinical 

practice if they encountered a similar situation as the one depicted in the vignettes (assuming that in 

the actual situation the PTs have access to the same research knowledge as the one facilitated by the 

VCoP). Some of the members actively participated by posting their opinions on the cases and 
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proposed their clinical decisions for the specific case scenario. There was a broad agreement about the 

proposed clinical decisions amongst the members and there was some disagreement also among the 

participants in the discussion. Some of the excerpts from the discussions are attached in the 

Appendices (See Appendices 4.11, 4.12 & 4.13). An important feature of the VCoP is that those 

members who did not participate in the discussions or provide recommendations were also receiving 

and witnessing the activity on the Yahoo group, thus providing an opportunity to those members also 

to integrate research knowledge into clinical practice. Literature suggests that members of a VCoP can 

demonstrate varying activity level as ‘super users’ (who interact often and post comments frequently), 

active contributors, observers and passive members (see section 2.7.4.2). Further the posting activity 

of the members in a VCoP, not necessarily correspond to their reading activity as well as learning. 

Eventually all members are provided with the opportunity to learn through reading the postings and 

listening to the interactions even if they do not post (Ford et al. 2015). Hence this research, VCoP as a 

multicomponent KTI provided the opportunity for the members to interact, facilitating the integration 

of CPG for VTE in PT. 

  

4.15.3 Data collection at the post-intervention stage 

At the pre-intervention stage, while the survey questionnaire titled “Knowledge translation study pre-

intervention survey questionnaire (EM & VCoP)” was sent to the 375 PTs, using the e-mail list, 

prepared by the researcher, the same questionnaire was provided to the 500 members available on the 

Yahoo group also. However, at the post-intervention stage the survey questionnaire “Knowledge 

translation study post-intervention survey questionnaire (EM)” was sent only to those 375 PTs of the 

EM group whereas the survey questionnaire “Knowledge translation study post-intervention survey 

questionnaire (VCoP)” was provided to the 500 members of the Yahoo group. This is due to the 

reason that section 8 of the questionnaire is designed differently for the groups as it is expected to 

measure ‘relative advantage’ of the EM and VCoP as different interventions for the EM group and 

VCoP group respectively. Another URL namely 

https://www.surveymonkey.com/r/?sm=ObT3hxZNlr_2B61wo0IDM5pw_3D_3D was created for 

data collection from the EM group. Similarly, https://www.surveymonkey.com/r/PTKGQCP was 

created by Survey monkey to collect data from the participants at the post-intervention stage from the 

VCoP group (see Appendix 4.14). The responses provided by the participants of both the EM and 

VCoP group were automatically saved into the database of Survey Monkey for use in the analysis 

stage. After continuous follow-up, the responses summarized in Table 4.10 were received. 
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Table 4.10 Response rate to the pre-intervention and post -intervention survey questionnaires. 

Stage Intervention – Educational material 

(EM group): Total estimated 

population of PTs: 200,000 

Intervention – Virtual communities of 

practice (VCoP group): Total estimated 

population of PTs: 200,000 

 Sample 

size 

Total No. of 

responses 

received and 

(%) 

Valid 

responses 

after data 

cleaning 

Sample 

size 

Total No. of 

responses 

received and 

(%) 

Valid 

responses 

after data 

cleaning 

PRE-Intervention 266 140 (52.6%) 92 266 112 (42.1%) 72 

POST-Intervention 266 86 (32.3%) 66 266 75 (28.2%) 53 

Knowledge-CDMB 

score –PRE-

Intervention 

266 140 (52.6%) 95 266 112 (42.1%) 93 

Knowledge CDMB 

score – POST-

Intervention 

266 86 (32.3%) 77 266 75 (28.2%) 59 

 

It can be seen that the response rates at the pre-intervention stage of EM group was found to be 52.6% 

while for the VCoP group it was found to be 42.1%. Literature shows that there is no specific 

minimum requirement for response rate for online surveys although the study by Nulty, (2008) 

showed that response rate as low as 20% were accepted by Griffith University when a survey was 

conducted online to collect data. In general, Sekaran and Bougie (2016) argue that a response rate of 

30% is acceptable. In the absence of any firm conclusion about the acceptable response rates in the 

online surveys and taking into consideration the arguments of Sekaran and Bougie (2016), it was 

concluded that the response rate achieved in this research was considered acceptable at the pre-

intervention stage. Again, some (e.g. Jones et al. 2003) consider that in before-after study, calculation 

of sample size is necessary only at the stage which is before administration of intervention and not a 

necessity at a stage that is after administration of intervention. Thus, it can be concluded that the 

response rate achieved for this research is acceptable.  

 

4.16 Data editing and coding 

Before analysing the collected data, it was necessary to process the data so that SPSS version 21 could 

be used to conduct data analysis. Processing the data includes verifying assumptions including no data 

entry errors, no missing data, normal distribution of data, outliers, and that multicollinearity are within 

limits. These are essential conditions to conduct analysis using structural equation modelling (see 

section 4.17.1). Since the data was collected using Survey Monkey, there was no human intervention 

involved in data entry, i.e. error caused by manual data entry was completely removed. As far as 

missing data was concerned, all responses which were affected by missing data were deleted from the 

database of responses generated by Survey Monkey. This yielded a set of data that had no missing 

data. 
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Normality was tested using standard deviation, skewness and kurtosis. From the review of the 

literature, it was found that data was considered to be distributed around the normal if it is within 2.0 

standard deviations from the normal (Gelman, 2007). Skewness measures the asymmetry, for 

instance, positive skew points towards a long tail to the right side of normal and negative skew points 

to long tail on the left side of the normal. Similarly, kurtosis indicates the tail-weight, with positive 

measures indicating heavier tails around the normal while negative measures indicating lighter tails. 

According to the literature skewness measures should fall under ±2.0 (Khan, 2015; George & 

Mallery, 2010; Kunnan, 1998), whereas kurtosis measures should fall under ±3.0 (Kline, 2005). 

However, Kline, (2011) also suggests a skewness measure of 3.0 and kurtosis measure of 10 are also 

acceptable. Considering the different arguments for this research a skewness measure of 2.0 was set as 

acceptable while a kurtosis measure of 3.0 was set as acceptable. 

  

Further to setting the acceptable measures of standard deviation, skewness and kurtosis, the next test 

conducted was the detection of the outliers. One of the most acceptable methods used to detect 

multivariate outliers suggested in the literature is the Mahalanobis distance (Leys et al. 2018). 

Mahalanobis distance is defined as ‘D
2
’ and is expressed in terms of the standard deviation units that 

are calculated between a set of scores, for an individual case and the sample means for all variables 

(Kline, 2005). According to Hair et al. (2018), Mahalanobis distance is measured as a ratio (D
2
/df) 

where ‘df’ represents the degrees of freedom and the set of data are acceptable, when the ratio ranges 

between 3 and 4. For this research (D
2
/df) was set as 4, taking into account the recommendation of 

Hair et al. (2018). Again, Burke (2001) claims that outliers detected to the extent of 20% of the 

overall responses collected for the research are allowable or else the outliers need to be deleted. In this 

research the outliers were deleted. As far as multicollinearity is concerned, it was defined as the high 

degree of correlation amongst the dependent variables. According to Pallant (2016), correlations 

around 0.8 or 0.9 are reasons for concern. In this research, correlations amongst the dependent 

variables was set not to exceed 0.9 implying that multicollinearity will not be considered to be 

present, if correlation amongst dependent variables is less than 0.9. After deciding on the number of 

tests that need to be conducted, as part of the data management and clean up and the acceptable values 

that need to be met for using the data in the data analysis process, the next step taken was to describe 

the data analysis process.  

 

4.17 Data analysis    

SPSS version 21 and AMOS version 18 were used at the data analysis stage. Use of SPSS/AMOS 

enabled the implementation of a general approach to data analysis including SEM, analysis of 

covariance structures, or causal modeling. Although other software tools were available (e.g. Lisrel 

(linear structural relationship) and SAS (statistical analysis system)) this research used SPSS/AMOS 

due to the various advantages SPSS/AMOS offers in data analysis (Arbuckle, 2016). The data 
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analysis consisted of the descriptive statistics (e.g. minimum, maximum, frequency, percent, mean, 

standard deviation, skewness, and kurtosis and Pearson correlation), reliability and validity 

measurement of the research model for instance assessing the Cronbach’s alpha, internal consistency, 

convergent validity, discriminant validity and analysing data by SEM. While descriptive analysis has 

been discussed already, the next discussion focuses on SEM. 

 

4.17.1 Structural equation modelling 

SEM is considered to be the method of choice for concept and theory development in social sciences 

(Hair et al. 2014). While in empirical research hypotheses verification as well as concept and theory 

development are complex steps encountered by researchers, SEM is considered useful, when dealing 

with latent constructs that are ill-defined and structural relationships including directional effects are 

not supported by sound theory (Astrachan et al. 2014; Hair et al. 2014). Advantages and 

disadvantages of using SEM are provided in Table 4.11. 

 

Table 4.11 Advantages and disadvantages of SEM (Source: Jeon, 2015) 

No. Advantages Disadvantages 

1 SEM is the only method that uses the concept of latent 

(unobservable) variable in analysis. Majority of the 

methods use single indicators to measure the reliability 

and validity of complex constructs which is overcome 

using latent variables. 

SEM concepts could be complex and not well 

understood leading to poor and inappropriate 

interpretation of results. 

2 Using multiple indicators (observed variables) enable 

the examination of the relationship between latent 

variables unaffected by the measurement error of 

observed variables.  

SEM may not be a useful tool in explanatory 

research with many variables and in situations 

that are week or non-existing substantive 

theory. 

3 Relationship amongst dependent variables, simultaneous 

estimation of exogenous and endogenous variables, and 

the causal relationship existing between the exogenous 

and endogenous variables are possible in SEM. 

Multiple statistical methods are used leading 

to possible errors creeping in. 

4 It is possible to study the direct, indirect and total effect 

of more than one exogenous variable and endogenous 

variable that are being estimated in SEM.  

Due to sampling or selection effects of 

individuals, measures, and occasions results 

obtained using SEM may lack 

generalizability. 

 

5 Confirmatory factor analysis, correlation analysis, and 

regression analysis can be conducted simultaneously in a 

model. 

Confirmation Bias 

6 SEM can show reciprocal causal relationship between 

latent variables. 

Measure of goodness fit of a model does not 

imply that the model is correct but only 

plausible. Additionally, acceptable goodness 

fit of the model does not indicate that 

hypothesized models are strong. 

7 Easily accessible Does not work well when time as a factor is 

used in measurement. 

 

The various terminologies that are used specifically in regard to SEM are provided in glossary of 

terms in Appendix 4.15. SEM is argued to be a combination of factor analysis and regression or path 

analysis (Sunthonwutinun & Chooprayoon, 2017). SEM can be used to explain the dependent 
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variables and enables to modelling of the direction of the relationship, represented by multiple 

regression equations simultaneously. While implementing SEM care must be exercised to ensure that 

certain assumptions are made, and those assumptions are verified to be satisfactory. These include 

that different kinds of scales are used, data is distributed normally, the variables are related linearly, 

and the available sample size is sufficient. 

 

SEM facilitates:  

 testing of alternative models and relationships between variables (Ullman & Bentler, 2003; 

Byrne, 2005). 

 generalizability of the models across groups (Kline, 2005; Ullman & Bentler, 2003). 

 tabulation of reliability and error terms (Ullman & Bentler, 2003; Byrne, 2005). 

 identification of a model that can make theoretical sense (Kline, 1998) 

 fits well to the data (Arbuckle & Wothke, 1999; Ullman & Bentler, 2003) and 

 the testing of whether a model is simple (parsimonious) (Arbuckle & Wothke, 1999; Ullman 

& Bentler, 2003). 

 

Broadly, SEM involves five steps, namely specification of the model, identification of the model, 

selection of the measures, collection of data, data cleaning and preparation, analysis of the model and 

its evaluation, and re-specification of the model (Kline, 1998). A detailed explanation and analysis of 

each one of these steps is provided in the next chapter. In addition, SEM was performed using 

SPSS/AMOS software. 

 

4.17.2 Confirmatory Factor Analysis (CFA) 

Confirmatory factor analysis (CFA) is a method that can be used to arrive at a smaller number of 

unobserved variables (latent variables) that could be sufficient enough to explain, for the covariance, 

among a larger number of observed variables (manifest variables) (Albright & Park, 2009). CFA is a 

hypothesis or theory propelled analysis that can lead the researcher to test the hypothesized 

relationship, in a model. According to Albright and Park (2009), CFA generates many goodness-of-fit 

measures that could be used to study a model. Typically, CFA is carried out, using sample 

covariances, instead of correlations, with the researcher having a good idea about the number of 

factors, the linkage between those factors as well as the linkage between the factors and the measured 

variables (Ullman, 2006). CFA presents the measurement model of SEM. Benefits of using CFA 

include: 

 

 filling the commonly seen gap that exists between theory and observation. 

 enabling the possible rejection of model or theories, based on the results produced. 
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 testing the fit of the data to the theory driven model. 

 identification of possible weakness of particular items in the model. 

 could be considered as a process that includes steps, namely model conceptualization, 

identification, parameter estimation, data-model fit examination and possible re-

specification of the model. 

 

There are some limitations of CFA that researchers must consider when dealing with CFA that the 

analysis is strictly confirmatory during post hoc modification. Because of this, the model could 

become somewhat exploratory (Conway & Huffcutt, 2003). Likewise, it is argued that small sample 

sizes may cause concern due to normality issues leading to problems in fitting data to the model 

(Raykov, 1998). Further, it is suggested that lower number of respondents when compared to degrees 

of freedom which will be a problem when CFA uses Maximum Likelihood estimation method 

(McCrae et al. 1996). In this research CFA was applied to the models provided in Figures 3.1 to 3.10 

and equations 3.1 to 3.10 and 3.4.1. The detailed analysis provided in Chapter 5. 

 

4.17.3 Path analysis 

Path analysis is an extension of multiple regressions and is a method by which it is possible to 

visualize the phenomena, using path diagrams. It is part of SEM. An example of a path diagram is 

given in the Figure 4.3. 

 

Figure 4.3 Example of path analysis done in this research 
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In Figure 4.3, the rectangles indicate the variables whereas each path is depicted by a straight line 

with an arrow head at one end (showing expected causal relationship). The double headed arrow lines 

that are curved connect predictor variables (represent non-causal relationship). The straight lines with 

single arrowhead are the paths, and curved ones represent the correlation among the variables. The 

small circle connected to the dependent variable, through a single headed arrow is the error term, 

which is part of every regression equation (Janssens et al. 2008; Norman & Streiner, 2003; Hox & 

Bechger, 1998). Path analysis helps in explaining the causal relationships, examine the direct and 

indirect effects of the exogenous variables, on the endogenous variables (Jeon, 2015). While path 

diagrams provide benefits of simultaneous analysis of complex models and decomposition of 

correlations, researchers must also be cautious about the disadvantages of using path analysis which 

include; making assumptions that are hard to satisfy, collinearity issues, relationship amongst 

variables may not be causal, sample size problems and the limitation of being useful, only for 

continuous variables. The complete details of how the path analysis was conducted are provided in 

Chapter 5. Data analysis conducted using CFA and path analysis enabled the researcher to test the 

hypotheses and determine the causal relationship between the variables. After describing the process 

of performing the CFA and path analysis, it was found necessary to explain that, the 

unidimensionality nature of the relationship, between the exogenous and endogenous variables. 

 

According to Gerbing and Anderson (1988), unidimensionality refers to the presence of, only one 

underlying dimension in the model and explains, whether the reliability values could be accepted as 

reliability is considered to indicate unidimensionality. Unidimensionality was tested using AMOS 

output on the regression estimates and critical ratio (CR) generated, using the maximum likelihood 

(ML) method. Finally, Levene’s test was conducted to test the validity of the before and after tests, 

using SPSS. This test was conducted on both EM and VCoP groups. Using Levene’s test, equal 

variance of two independent samples of the same population was tested to confirm that the 

respondents who participated in the before and after tests, belonged to the same population (Janssens 

et al. 2008). In addition, Details regarding Levene’s test is provided in Chapter 5 under section 5.22. 

 

4.18 Summary 

This chapter has developed the research framework and explained that a positivist philosophy, 

objective ontology, deductive research approach and quantitative research method were adopted for 

this research. In addition, the chapter has presented the research design and developed a survey 

research strategy to conduct the research. Survey questionnaire was developed to collect data, from 

the target population of PTs in USA. The online data collection mechanism utilized has been 

described, with Survey Monkey as the tool to collect data. Specific instruments for before and after 

tests have also been developed. Data analysis tests have been described. Overall, the chapter sets the 

stage for conducting the data analysis provided in the next chapter.  
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Chapter 5 

Data Analysis 

5.1 Introduction 

This chapter deals with the analysis of the collected data.  The steps involved in the data analysis 

process have been outlined in Chapter 4. The analysis is based on the theoretical models that have 

been drawn in Chapter 3. However, the data analysis has been compartmentalised to address the three 

research questions separately, a process suggested by Shuval et al. (2007). To begin with, the 

descriptive statistics of the collected data has been provided. This is followed by, the reliability and 

validity tests of the data and test instrument. Next, the details of the structural equation modelling 

(SEM) have been provided. SEM is divided into two sections, the confirmatory factor analysis (CFA) 

and the path analysis. Finally, the findings of the analysis have been provided. 

 

5.2 Brief description of the process of data analysis 

In this research, three questions are being addressed. RQ1 has been addressed using the models found 

in Figures 3.1, 3.2, 3.3 and 3.4. The statistical tests related to those models have been conducted, 

using SPSS (version 21) and AMOS (version 18). SEM has been used to establish the cause and effect 

relationship between the independent and dependent variable. RQ2 has been addressed in the same 

way. However, RQ3 is an experiment and hence, uses longitudinal study. In this case, there is only a 

comparison between the analysed data collected before and after; an intervention has been introduced 

to impact the barriers. In this section, only reliability and validity of the tests have been established 

and descriptive statistics have been used to answer the question. It can be seen that the three research 

questions have been separately dealt with; as far as analysis is concerned and analysing the data in this 

manner is supported by the arguments of Shuval et al. (2007) (see section 5.1 above). 

 

5.3 Demographic data analysis 

This section discusses the details of the demography of the participants of the survey. Table 5.1 

provides data regarding the distribution of the respondents, under different demographic categories 

namely gender, age, currently practicing, licensed to practice in the country, number years of clinical 

experience, qualification, membership in APTA and membership in Cardiopt Yahoo group (Listserv 

of APTA). It can be seen that by gender, there is almost an equal participation of both male and 

female PTs in the educational material group (EM group) although, female PTs, outnumber the male 

PTs at the pre-intervention stage, whereas in the Virtual Communities of practice group (VCoP 

group), it can be seen that female PTs, outnumber the male PTs. While the gender distribution, does 

not affect the research as the focus is not on the demographic factors, it is significant that the 

proportion of male to female PT participants in the VCoP group is 1:3.7 which shows that more 
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number of female PTs used VCoP as multicomponent strategy for CPG integration than male PTs in 

this research. 

 

Again, with regard to age factor, it can be seen that in the EM group, the maximum percentage of PTs 

fall under the categories 36 to 40 years of age and 41 to 45 years of age, while in the VCoP group, 

there is a fairly equal distribution under the different age categories except in the case of the PTs, 

under the category 46 to 50 years of age. This shows that as far as the age of the population of PTs, 

who have participated in the survey is concerned, there is a fair representation, from the various age 

groups and hence, the results of the research are unlikely to be affected by the age factor of the 

participants. 

Table 5.1 Demographic data analysis 

Demographic 

parameter 

Variable/range EM group (%) VCoP group (%) 

  Pre-

intervention 

Post-

intervention 

Pre-

intervention 

Post-

intervention 

Gender  Male 43.16 50.65 21.28 28.81 

Female 56.84 49.35 78.49 71.19 

Age  26 to 30 years 3.16 0.00 7.53 8.47 

31 to 35 years 7.37 7.79 20.43 16.95 

36 to 40 years 34.74 35.06 15.05 18.64 

41 to 45 years 44.21 44.16 17.20 18.64 

46 to 50 years 9.47 10.39 5.38 10.17 

51 to 55 years 1.05 2.60 13.98 6.78 

56 to 60 years -- -- 10.75 8.47 

Above 60 years -- -- 8.60 11.86 

Currently 

Practicing 

Yes 100 100 100 100 

No 0 0 0 0 

Licensed to 

practice in the 

country 

Yes 100 100 100 100 

No 0 0 0 0 

Number years of 

clinical experience 

Less than 2 years -- -- 1.08 1.69 

2 to 5 years 3.16 0.00 10.75 5.08 

6 to 10 years 7.37 11.69 19.35 18.64 

11 to 15 years 32.63 25.97 16.13 18.64 

16 to 20 years 47.37 49.35 13.98 27.12 

21 to 25 years 6.32 7.79 11.83 13.56 

26 to 30 years 3.16 5.19 5.38 1.69 

more than 30 years -- -- 21.51 13.56 

Qualification of 

participants 

Undergraduate 

University degree 

37.89 38.96 5.38 6.78 

Postgraduate University 

degree 

15.79 18.18 24.73 18.64 

DPT /Doctor of Physical 

therapy 

46.32 41.56 59.14 66.10 

PhD -- -- 9.68 6.78 

Other  0.00 1.30 1.08 1.69 

Membership in 

APTA 

Yes 31.58 28.57 97.85 98.31 

No 68.42 71.43 2.15 1.69 

Membership in 

Cardiopt Yahoo 

group (Listserv of 

APTA) 

Yes 0.00 0.00 100.00 100.00 

No 100 100 0 0 
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Next, as far as the category of PTs, who are licensed to practice in the USA was concerned, it is seen 

that 100% of the participants are licensed to practice in the USA which provided a strong base to 

collect credible data. With regard to number of years of clinical experience is concerned, it is seen that 

in the EM group, the maximum number of participants were under the categories of 11 to 15 years 

(32.63% at the pre-intervention stage; 25.97% at the post-intervention stage) and 16 to 20 years 

(47.37% at the pre-intervention stage; 49.35% at the post-intervention stage) whereas, in the VCoP 

group, the maximum number of participants were under the category of 6 to 10 years (19.35%) at the 

pre-intervention stage and under the category of 16 to 20 years (27.12%) at the post-intervention 

stage. This data indicates that majority of PTs, who have participated in the survey were, in the range 

of 6 to 20 years of experience which provides a strong support in regard to conducting the 

experiments in the research as experienced PTs are expected to be better equipped to participate in the 

experiments contemplated in this research. 

  

In regard to the qualification of participants, it was found that participants holding a DPT / Doctor of 

Physical therapy degrees outnumbered the others which is a strong indicator that more number of PTs 

are being qualified with DPT, in alignment with the vision of APTA to achieve entry level PT 

qualification as DPT by 2020 in the USA. This also can be attributed that PTs with DPT showed 

higher interest in participating in this research that focused on research knowledge (CPG), its 

translation into clinical practice, barriers to the translation of research knowledge into clinical practice 

(CPG-CDM gap) and KTIs. In the EM group participants holding DPT / Doctor of Physical therapy 

degrees were found to be 46.32% at the pre-intervention stage and 41.56% at the post-intervention 

stage. Similarly, in the VCoP group, the figures were even better, with 59.14% of the participants at 

the pre-intervention stage and 66.10% of the participants at the post-intervention stage, found to hold 

DPT / Doctor of Physical therapy degrees. It is reasonable to conclude that responses obtained from 

such a highly qualified community of PTs, becomes very credible as seldom one comes across a 

research effort where the number of PTs who participated in any survey who were holding DPT / 

Doctor of Physical therapy degrees is as high as the one found in this research. 

 

Another credible demographic factor that emerged as significant is the membership in APTA. It must 

be pointed out here that APTA is a highly respected and well recognised PT organisation in the USA 

and participants holding membership in APTA became particularly useful respondents in this 

research. The reason is that, APTA encourage research integration in clinical practice and strongly 

support the development of CPGs in PT and members of APTA become samples for conducting 

research because they are exposed to research outcomes produced by APTA and are automatically 

expected to integrate research knowledge into clinical practice more or less by default. Research 

conducted on CPG for VTE in PT and its translation into CDM, based on the response given by 
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members of APTA acquires significance because of their ability to understand the aim of this research 

and respond to the survey questionnaire. It can be seen that in regard to the VCoP group, 97.85% of 

participants at the pre-intervention stage and 98.31% at the post intervention stage were members of 

APTA. Similarly, in regard to the EM group, 31.58% of the participants at the pre-intervention stage 

and 28.57% of the participants at the post-intervention stage were members of APTA. An important 

point that must be highlighted here is that in either the EM or VCoP group there was no requirement 

for the participating PTs, to be members of APTA. Such an overwhelming population of participants 

in the survey were members of APTA, is major plus point of this research to gain credibility. Finally, 

there was a general question asked about the participants being members of Cardiopt Yahoo group 

(Listserv of APTA) to differentiate between the EM and VCoP group. Members of Cardiopt Yahoo 

group (Listserv of APTA) would imply that those participants will be administered multicomponent 

KTI. It is clear from the data provided in Table 5.1 that 100% of the participants in the VCoP group 

were members of the Cardiopt Yahoo group (Listserv of APTA), whereas the figure with regard to 

EM group, there was no participants, with membership in the Cardiopt Yahoo group (Listserv of 

APTA). Thus, it is evident that EM group members were not administered with multicomponent KTI 

and VCoP group members were not administered single component KTI. After analysing the 

demographic factors, the next section discusses the descriptive statistics. 

 

5.4 Descriptive statistics 

Analysis of the descriptive statistics involves assessing the mean, median, standard deviation, 

normality of distribution of data and testing the multicollinearity of the collected data. Detailed 

measurement of mean, median, standard deviation and normality are provided in Appendix 5.1 that is 

related to the survey instrument titled “Knowledge translation study pre-intervention survey 

questionnaire (EM)”. From Appendix 5.1, it can be seen that for all the items, the mean was in the 

range of 3.21 and 4.26; the median was in the range of 3 and 4; the standard deviation in the range of 

0.58 and 1.15; skewness ranged between -1.33 and - 0.039; and kurtosis ranged between -0.48 and 

3.93.  These figures are tabulated in Table 5.2. 

 

Table 5.2 Descriptive statistics- of EM group-Pre-intervention stage 

  Mean Median Std. Deviation Skewness Kurtosis 

  Max Min Max Min Max Min Max Min Max Min 

EM group (pre-

intervention) 
4.2609 3.2065 4.0000 3.0000 1.1535 0.5783 -0.0388 -1.3279 3.9216 -0.4775 

 

It can be seen that while the median of the responses to all items were in the range between neutral 

and agree (except the those that were reverse coded, in which case, the responses were in the range 

neutral and disagree) and the standard deviation for all items did not exceed 1.154 which is within the 
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specified limit of 2.0 (see section 4.16).  Again, normality of data can be said to have been established 

as both skewness and kurtosis were found to be within acceptable limits of ±2.0 and ±3.0 respectively 

(see Table 5.2). In addition, Mahalanobis distance (D
2
/df) (see section 4.16) was calculated for all the 

responses by regressing,  all the items, measuring the latent constructs with another variable (e.g. in 

this research,  the total number of 23 items,  measuring knowledge, attitude, Self-efficacy, motivation 

of PTs towards integrating CPG into CDM and clinical decision making (CDM) were identified as 

independent variables and regressed with qualification of participants as dependent variable; there was 

no specific choice of a dependent variable for conducting regression,  as the Mahalanobis distance 

was measured, only with regard to the responses of the participants collected to measure the latent 

variables. Any variable that is continuous could be used as the dependent variable, as long as those 

dependent variables are part of the research.  The D
2
 was produced by the SPSS report and degrees of 

freedom (df) was calculated as (number of items used as independent variable -1), that is (23-1 = 22. 

Thus, the distance (D
2
/df) was computed for each D

2
 value, generated by SPSS, against each response 

and divided by 22. As explained in section 4.16), the (D
2
/df) was calculated for all the responses and 

was found to be within the acceptable limit of <4.0, prescribed in the literature. Calculation of 

Mahalanobis distance helped in removing those responses that were outliers. Thus, from the total 

number of 120 responses received, 27 outliers were removed from the analysis, leaving behind the 

final 93 responses for analysis. The D
2
 readings reported by SPSS are provided in Appendix 5.5. 

Multicollinearity was checked, using the sample correlation which is provided in section 4.16.  

 

A similar analysis was performed, with regard to data collected using the survey questionnaires 

“Knowledge translation study pre-intervention survey questionnaire (VCoP)”, “Knowledge 

translation study post-intervention survey questionnaire (EM)” and “Knowledge translation study 

post-intervention survey questionnaire (VCoP)”. The descriptive statistics readings generated by 

SPSS are provided in Appendices 5.2, 5.3 and 5.4. The minimum and maximum readings, pertaining 

to the descriptive statistics are provided in Table 5.3. 

 

Table 5.3 Descriptive statistics 

 
Mean Median Std. Deviation Skewness Kurtosis 

 
Max Min Max Min Max Min Max Min Max Min 

EM group (post-intervention) 4.3485 3.3333 4.0000 3.5000 1.3166 0.5094 0.2910 -1.9440 4.3620 -1.1085 

VCoP group (pre-intervention) 4.5972 3.5139 5.0000 4.0000 0.8557 0.4639 0.6616 -1.2322 2.5344 -1.0217 

VCoP group (post-intervention) 4.6038 3.2264 5.0000 3.0000 0.7610 0.4556 0.7906 -0.8446 4.2399 -1.8817 

 

From Table 5.3, it can be seen that all of the responses, were under the category neutral and strongly 

agree (mean figures for all items, fell between 3.2 and 4.6 while, median figures for all items were 

found to lie between 3 and 5, except for those items that were reverse coded, where the points 

between 3 and 5 indicate neutral to strongly disagree). Similarly, the standard deviation figure 
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(maximum of 1.32) for all items were found to be, within the limit of 2.0, set for this research. Again, 

while skewness figure (maximum was 1.94) for all items, were found to be, within the limit of ±2.0, 

except some kurtosis figures were above ±3.0. Since, the test of kurtosis was relevant to checking the 

normality of data, when the standard deviation and skewness figures were found to be, within the 

acceptable limits and only some responses (a total of four responses, of which three were related to 

EM-post-intervention responses and one was related to the VCoP post-intervention response, 

accounting for just about 3% of the responses, related to the three survey questionnaires) showed a 

higher kurtosis than 3.0, it was concluded that the data was normally distributed. As far as 

Mahalanobis distance figures were concerned, it was seen that, all the D
2
 readings generated by SPSS, 

for the items in the three survey questionnaires and the corresponding (D
2
/df) were found to be, within 

the acceptable limit of < 4.0. This led to the conclusion that the data was free of outliers. In fact, with 

regard to the survey questionnaire, “Knowledge translation study pre-intervention survey 

questionnaire (VCoP)”, 112 completed questionnaires were received and after cleaning for the 

outliers, only 72 responses were included in the final data analysis. Similarly, with regard to the 

survey questionnaire “Knowledge translation study post-intervention survey questionnaire (EM)” the 

total number of completed responses received was 86 and after cleaning the outliers, the final number 

of accepted responses were only 66. Finally, with regard to the survey questionnaire “Knowledge 

translation study post-intervention survey questionnaire (VCoP)”, the total number of completed 

responses received was 75 and after cleaning the outliers, the final number of accepted responses 

stood at 53. Thus, it was concluded that the assumptions made by the researcher, prior to subjecting 

the data for analysis have been found to be satisfactory. 

 

After analysing the demographic data and descriptive statistics, the rest of the data analysis was 

planned. The details of the plan are provided as follows. Prior to providing the details of the plan, it 

must be understood that data was collected from two groups of PTs. The reason for grouping them are 

given section 4.8 in Chapter 4. One group of PTs were called the EM group and the other group of 

PTs were called VCoP group (see section 4.8). Here again, the EM group of PTs were part of the 

sample sets drawn, from the target population of PTs. Two independent sample sets were drawn, from 

the target population of PTs and brought under EM group. One sample set was called the EM group 

(Pre-intervention) and other sample set was called the EM group (Post-intervention). Similar was the 

grouping done in the case of the VCoP group, with one sample set of PTs called as VCoP group (Pre-

intervention) and VCoP (Post-intervention). Thus, the data was collected twice, from the EM groups 

(once each from EM group (Pre-intervention) and EM group (Post-intervention)) and twice, from the 

VCoP groups (once each from as VCoP group (Pre-intervention) and as VCoP group (Post-

intervention)). While, the data analysis steps are the same for the data collected twice per group, there 

are some commonalities between the group, which will enable the data analysis to be common for 

both the EM and VCoP groups. For instance, the reliability and validity tests and the SEM tests are 
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the same, for both the EM and VCoP groups, at the pre-intervention stage whereas; there is slight 

difference in the post intervention stage. Further, at the post intervention stage, the reliability and 

validity of the data and the research instrument were not repeated for all the constructs because the 

research instrument was essentially the same, as that of the pre-intervention stage with only one 

difference. The difference was that there was a section, related to relative advantage was introduced, 

in the instrument used to collect data, at the post intervention stage to measure the construct 

intervention using the concept of relative advantage. Thus, the complete data analysis process will be 

provided in the following sections for the EM group (Pre-intervention), which will be used as the 

basis to report the outcome of the data analysis conducted, on the data collected from the other groups 

namely EM group (Post-intervention), VCoP group (Pre-intervention) and VCoP (Post-intervention). 

     

5.5 Data analysis pertaining to EM group at the Preintervention stage 

5.5.1 Reliability 

The first test conducted was the reliability test followed by the validity test. As mentioned in section 

4.13.1 Cronbach’s alpha was used to verify the reliability of the data collected and the instrument 

used for the main survey. SPSS was used to compute the Cronbach’s alpha and the concise report of 

the SPSS output is given in Table 5.4, with regard to the five constructs measured in the EM group 

(Pre-intervention).  

 

Table 5.4 Internal consistency of readings obtained from SPSS for EM group (Pre-Intervention) 

No. Construct Items Number 

of items 

Cronbach’s 

alpha (≥0.6) 

Item-item 

correlation 

(≥0.3) 

Item-total 

correlation 

(≥0.5) 

Remarks 

Min. Max. Min. Max. 

1. Knowledge K1 – K4 4 .917 .588 .941 .706 .862 All items 

retained  

2. Attitude A1, A2RC, 

A3RC, 

A5RC, A6RC 

5 .846 .419 .702 .592 .769 Item 

deleted 

was 

A4RC  

3. Self-efficacy SE1-SE5 5 .913 .564 .845 .717 .808 All items 

retained 

4. Motivation M1, M2RC, 

M3RC, M4 

4 .863 .543 .853 .621 .817 All items 

retained 

5. Clinical 

decision 

making 

CDM2-

CDM4 

3 .920 .733 .841 .805 .885 Item 

deleted 

was 

CDM1  

 

From Table 5.4, it can be seen that with respect to the list of items used for measuring the five 

constructs mentioned in the table, the alpha values were indicating the reliability level was ‘good’, as 

all the values were found to be greater than 0.8 (see table 5.4), with the minimum value being 0.846 

and the maximum value being 0.92. As far as the internal consistency was concerned, inter item 
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correlations were well above the minimum value, fixed at 0.3 with the minimum reading showing as 

0.419 and the maximum reading showing as 0.941. Thus, all the inter-item correlation values were 

between the range of medium and high. Finally, the other internal consistency measure of, item-total 

correlation was also found to meet the criterion, set for the minimum at 0.5 with the minimum 

measured value being 0.592 and the maximum value reported as 0.885. Thus, the reliability and 

internal consistency measures were found to be satisfactory. However as shown in Table 5.4, two 

items were deleted to achieve satisfactory reliability results, namely A4RC and CDM1.  Items A4RC 

and CDM1 exhibited, low item-total correlation (0.39 and 0.319 respectively) when compared to the 

reference value, set for this research which is equal to 0.5 and hence those two items were deleted. 

Thus, the reliability of the instrument and data collected using the survey instrument “Knowledge 

translation study pre-intervention survey questionnaire (EM)” was accepted as reliable. The next 

section discusses the validity test. 

 

5.5.2 Validity 

Content validity, convergent validity, discriminant validity and construct validity were tested in this 

section which is in line with the explanations given in section 4.13.4.  As mentioned in section 

4.13.4.1, content validity was tested by sending the main survey questionnaire to a panel of experts in 

PT including the author of the CPG for VTE in PT, two academics and a consultant and was cleared 

by this panel with regard to the language, format, scales used and the ability of the contents to 

measure the variables, they were expected to measure. Final set of items validated by the panel and 

used in the main survey is provided in Table 4.9. Convergent validity (also known as criterion 

validity) was tested, using the internal consistency measures with all items, measuring item-item 

correlation better than the reference value of 0.3 and item to total correlation better than the reference 

value of 0.5 (see Table 5.4). In addition, construct validity was said to have been achieved if the 

convergent validity is achieved (see section 4.13.4.2). At this point, it must be pointed out that a 

detailed analysis and discussion about the discriminant validity although had to be conducted here, to 

test the construct validity, as construct validity also includes the testing of discriminant validity, but 

the analysis and discussions were decided to be presented in the section, related to CFA where it was 

possible to use SPSS/AMOS to test the discriminant validity. Thus, it is necessary to refer to section 

5.5.3.1 to understand whether discriminant validity was achieved or not. Once, the reliability and 

validity criteria were tested, the next step taken was to conduct the SEM, comprising the CFA and 

path analysis. 

 

5.5.3 Analysis of the models specified in the theoretical framework pertaining to EM group 

This section analyses the models in Figures 3.1, 3.2, 3.3 and 3.4, beginning with the one in Figure 3.1. 

This is the initial model which tested the relationship between knowledge and CDM. The first test 

conducted was the construct reliability which is discussed next. 
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5.5.3.1 Construct reliability 

Construct reliability is similar to the reliability test conducted at the item level but referring to a test 

conducted at the construct level. According to Holmes-Smith et al. (2006), construct reliability is a 

measure of internal consistency, present in a set of measures and accounts for the extent to which, a 

set of measures can be related to the common latent construct. That is to say, it is similar to 

Cronbach’s alpha (Morrison et al. 2017), although literature shows that it can be measured using 

squared multiple correlation (SMC) (Bollen, 1989). SMC was computed using AMOS but before 

computing it, the initial model was drawn using AMOS (see Figure 5.1). 

 

Figure 5.1 Initial covariance model relating knowledge to CDM (EM group: pre-intervention) 

 

 

In Figure 5.1, the circles or ellipse indicate the latent variables, rectangles indicate the observed 

variables, single headed arrows indicate variance and double headed arrows indicate covariance. The 

data entered into SPSS was used in AMOS. The AMOS output for SMC was assessed. According to 

Holmes-Smith (2012), acceptable values of SMC should be > 0.3. Table 5.5 shows the AMOS output 

of SMC for the model given in Figure 4.1. 

 

Table 5.5 Squared Multiple Correlations of items shown in Figure 5.1 

 
Estimate 

K1 .422 

K2 .615 

K3 .944 

K4 .935 

CDM2 .774 

CDM3 .912 

CDM4 .712 

 

From Table 5.5, it can be seen that all SMC exceed 0.3 indicating that construct reliability is achieved.  

Next, the discriminant validity was tested to gain knowledge on, whether an item used to measure a 

construct is empirically unique and measures the variable under study that other measures used in the 

SEM; do not capture (Hair et al. 2017). In other words, discriminant validity implies that an item 

purported to measure a construct, does not correlate too highly with measures, and from it is supposed 

to differ (Campbell 1960, p. 548). According to Farrell (2010, p.324), lack of discriminant validity 

could indicate that constructs have an influence on the changes occurring in more than just the 
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observed variables to which those constructs are theoretically underpinned. This can lead to 

uncertainty in the results giving rise to questions whether the assumed paths in the SEM are real or as 

a result of statistical discrepancies. According to Holmes-Smith (2012), large correlations between 

latent constructs (> 0.8 or 0.9) are causes of worry, indicating lack of discriminant validity. In this 

research, a value of sample correlations not exceeding 0.9 was set as the reference value to achieve 

discriminant validity as well as checking the presence of multicollinearity. Thus, for the model in 

Figure 5.1, sample correlation figures were examined using AMOS is provided in Table 5.6.  

  

Table 5.6 Sample correlation of items depicted in Figure 5.1 

 
K1 K2 K3 K4 CDM2 CDM3 CDM4 

K1 1.000 
      

K2 .744 1.000 
     

K3 .588 .766 1.000 
    

K4 .646 .733 .941 1.000 
   

CDM2 .272 .363 .489 .448 1.000 
  

CDM3 .283 .426 .467 .447 .841 1.000 
 

CDM4 .295 .404 .427 .427 .733 .808 1.000 

 

Table 5.6 shows that one correlation between K3 and K4 was measured as 0.941, which is greater 

than 0.9. However, to confirm whether this is a computational error or not, another test, namely 

standardised residual covariance (SRC) was conducted which are called pattern coefficients and 

represent the standardised factor loadings, generated by AMOS and are empirically distinguishable. 

To measure this, the influence of each construct, on items not hypothesised to be related to that 

construct is computed, by multiplying the latent factor correlation by the factor loadings of the item. 

An acceptable value of SRV recommended in the literature is found to be 2.0. Table 5.7 provides the 

results from AMOS about the SRC of the items in model provided in Figure 5.1. 

 

Table 5.7 Standardised residual covariance between items of the model in Figure 5.1 

 
K1 K2 K3 K4 CDM2 CDM3 CDM4 

K1 .000 
      

K2 1.998 .000 
     

K3 -.343 .035 .000 
    

K4 .149 -.191 .016 .000 
   

CDM2 -.194 .084 .442 .104 .000 
  

CDM3 -.318 .379 -.071 -.228 .004 .000 
 

CDM4 .132 .584 .063 .081 -.071 .019 .000 

 

From Table 5.7, it can be seen that all covariance measures between items of the two constructs are 

within the set reference value of 2.0. Considering the two reports (sample correlation and standardised 

residual covariance) produced by AMOS, it was concluded that the discriminant validity was 

established, even though one value of sample correlation, between K3 and K4 was found to be higher 
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than 0.9. This deviation was accepted to see, whether the impact of the construct is similar on K3 or 

K4 is similar, when the model is tested at the path analysis stage. Further using the above arguments, 

it was also concluded that multicollinearity was not present despite the fact that one correlation value 

was found to be higher than 0.9 as literature shows that partial multicollinearity is rarely absent (Voss, 

2004). After establishing the discriminant validity, the model in Figure 5.1, was tested for goodness 

fit. It is recommended in the literature that it is useful to test, whether the data collected to measure 

the observed variables fits the model in Figure 5.1.  Goodness fit measures are recommended in the 

literature, for measuring the fit of the data to the model, include Root Mean Square Residual (RMR), 

Comparative fit index (CFI), Tucker-Lewis index (TLI), Root Mean Square Error of Approximation 

(RMSEA), Chi-square, Normed Fit Index (NFI), Relative Fit Index (RFI) and Goodness-of-Fit-Index 

(GFI) (Arbuckle, 2016; Schermelleh-Engel et al. 2003). Since each index provides different 

information on the fitness of data to the model, it is recommended that at the least, more than one 

index is reported in the research. Recommended acceptable values of fitness indices GFI, NFI, RFI, 

TLI, IFI and CFI is >0.9, whereas for RMR and RMSEA it was less than 0.1. Thus, for the model in 

Figure 5.1, the goodness of fit indices was reported as in Table 5.8. 

 
Table 5.8 AMOS goodness fit output (covariance): KNOW-CDM relationship, pre-intervention stage of EM 

group 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .037 .888 .759 .412 

Saturated model .000 1.000 
  

Independence model .318 .328 .104 .246 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .915 .862 .935 .893 .934 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .182 .132 .235 .000 

Independence model .556 .519 .595 .000 
 

 

From Table 5.8 it can be seen that at least, three indices namely NFI, IFI and TLI are reported to be 

greater than 0.9 and RMR was found to be 0.037 (<0.1). Thus, it can be seen that for the model in 

Figure 5.1 the model fitness to the data has been established using four of the goodness fit parameters. 

At this stage, the CFA was complete which showed that the minimum number of factors, required to 
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test the structural model has been identified. Thus, the next section discusses the structural analysis of 

the model in Figure 5.1. 

 

5.6 Structural equation modelling 

As mentioned in section 4.17.1, SEM comprises the following steps namely specification of the 

model, identification of the model, selection of the measures, collection of data, data cleaning and 

preparation, analysis of the model and its evaluation, and re-specification of the model (Kline, 1998). 

Each one of these steps are described and analysed next. 

 

5.6.1 Model specification 

This is a diagrammatic representation of a relationship between variables or can also be drawn as a 

mathematical representation. The initial model is specified in Figure 5.1. There is one exogenous 

variable and one endogenous variable namely KNOW and CDM respectively. 

 
Figure 5.2 Structural model of the relationship between variables knowledge and CDM for the EM pre-

intervention group 

 

 

5.6.2. Measure selection to data preparation 

Between measure selection and data preparation, the steps involved include data collection, data 

cleaning and data preparation. Measure selection is an activity that is concerned with selection of 

items or observed or manifest variables, used to measure the unobserved variable or latent variable. 

According to Jöreskog, (1977), the minimum number of items required to measure a latent construct 

is two. This condition of having minimum items was ensured in the current model (Figure 5.2).  

  

The measures selected were tested for psychometric properties to ensure that those measures are 

reliable and valid. While Cronbach’s alpha was used to measure, the reliability and found to satisfy 

the minimum condition that alpha value exceeds 0.6 (see section 5.5.3.1). Validity measures included 

content, convergent and discriminant validities and have been reported already in section 5.5.3.1 and 

found to satisfy the minimum conditions (Kline, 2015). Data collection involved sampling process 

and required drawing samples from the target population with researchers arguing that it could be 

chosen based on a thumb rule. For instance, Jung and Lee, (2011) suggest, a sample size as low as 50 

samples, for conducting the test on the structural model while Gorsuch, (1983) suggests a sample size 
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of 200. Since, there is no consensus on the sample size to be adopted for conducting SEM and review 

of the literature shows that rule of thumb is widely used in SEM analysis, for this research 200 

samples were chosen as the sample size, which is considered as acceptable based on the thumb rule 

(Abramson et al. 2005). After selecting the sample size, the next step involved was data cleaning. As 

explained in section 4.16 data was cleaned and hence there were no missing data or data entry errors 

and the outliers are within the acceptable limits, making the data accurate enough (literature points out 

that accuracy of data to the extent of 95% is commonly accepted and it is possible to use simple steps 

like descriptive statistics to determine the unusual data points (Abramson et al. 2005)). After cleaning 

the data, the data was prepared for analysis which included that the data was tested for normal 

distribution using standard deviation; skewness and kurtosis (see section 4.16). One of the important 

reasons, why normal distribution of data is found to be an important aspect, in the analysis is the fact, 

the Maximum Likelihood (ML) method was used in this research, as part of SEM. The use of ML 

method ensures that estimates generated using ML are unbiased, asymptotically efficient and 

consistent (Curran et al. 2002; West et al. 1995). Literature points out that ML method, as such is 

relatively robust from deviations that could occur in multivariate normality conditions (Kline, 2015). 

After ensuring that the data has been prepared for the analysis, the next step taken was the model 

analysis (also called as model estimation) (Abramson et al. 2005). 

 

5.7 Model analysis 

Literature shows that model analysis is a procedure by which, it is possible to test, whether data fits 

the model or not. Maximum likelihood method has been used to analyse the model, as recommended 

in the literature (Kline, 2015). To analyse the model, the initial model presented in Figure 5.2 was 

used. Knowledge (KNOW) and clinical decision making (CDM) are two latent variables. KNOW, is 

the exogenous variable and CDM, is the endogenous variable. The main idea behind establishing this 

relationship was to test, whether there is a linear, positive and direct relationship between KNOW and 

CDM or not. If there is a linear, positive and direct relationship, then it implies that any change in 

KNOW in the positive direction, will change CDM in the positive direction, in the same proportion as 

the change observed in KNOW. This also implies that, when a PT has higher knowledge in CPG, then 

lack of knowledge in CPG as a barrier, has to be lower. This aspect was to be tested, using SEM, in 

which the step, ‘model analysis’ is an important part as it shows, whether the data fits the model or 

not. AMOS was used to analyse the model. Usually, AMOS produces two types of models, one 

named as standardised and the other named as unstandardized. The difference between the two 

models is provided in Table 5.9. 

 

Table 5.9 Difference between standardised and unstandardized models generated by AMOS (Adapted from 

Arbuckle and Wothke, (1999) and Kline, (1998) 
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Parameter estimates, and their standardized or unstandardized output 

Parameter estimate Standardized output Unstandardized output 

Unanalysed association between exogenous variables  Pearson’s correlations  Covariance coefficients  

Direct effects on endogenous variables  Regression beta- weights  Unstandardized regression 

coefficients  

Variances of endogenous variables (and hence their 

converse, error variances) 

Squared multiple 

correlations (i.e., R
2
)  

Unreported  

Variances of exogenous variables (and hence their 

converse, error variances) 

Unreported  Variances  

 

It is important to note here that, when compared to standardised model, unstandardized models 

produce regression weights, covariances, intercepts and variances in the path diagram, whereas in the 

standardised model, the standardised regression weights, correlation and squared multiple correlations 

are displayed. Again, in the standardised output derived from the analysis of data by AMOS, it can be 

seen that it is independent of units in which the variables used in the model are measured, whereas in 

regard to the unstandardized output produced by AMOS, the output is based on each variable own 

metric. Additionally, it is possible to compare variables in the standardised output, whereas it is not 

possible in the unstandardized output. Also, in the standardised model, the output is not affected by 

the choice of the identification constraints, whereas the opposite is true in the unstandardized output 

(Arbuckle, 2005; Abramson et al. 2005). Keeping the above in view, this research reports the output, 

produced by the standardised model. It is worthwhile to note here that the regression beta weights 

reported in the standardised model were classified, as having small, moderate and large weights with 

regression values equal to 0.1, 0.3 and 0.5 respectively by Kline, (2015) which is useful to interpret 

the results. Thus, the initial model was analysed, beginning with reporting the SMC between the 

variables, which is depicted in the AMOS output. The standardised output from AMOS is provided in 

Figure 5.3, in which it can be seen that the SMC of CDM, as an endogenous variable is given as 0.26.  

 
Figure 5.3 Standardised output produced by AMOS for the relationship between KNOW and CDM for the EM – 

pre-intervention group 
 

 

It must be noted here that SMC is synonymous with R
2
 statistic reported the analysis of data, using 

multiple regression and is independent of any unit (Arbuckle, 2014).  Figure 5.3 shows that the SMC 

of 0.51, related to the endogenous variable CDM, indicates that 51% variance in CDM is explained by 

the exogenous variable KNOW. Thus, SMC provides a method to test the fitness of the data to the 
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model. Further to checking the SMC, the next step taken was to see, whether the model can be 

identified as it is argued that unidentified models need to be re-specified (Kline, 1998; Ullman, 2001). 

 

5.7.1 Model identification 

Theoretical identification of the model is an important step included in SEM (Kline, 2015). 

Theoretical model enables researchers to investigate, whether there is a unique solution that exists for 

every parameter in the model. One way of testing a theoretical model is by checking, whether the 

model is recursive. Models are considered recursive, when there is a unidirectional causal relationship 

that exists, between the variables depicted in the model (Kline, 2015; Arbuckle, 2012; Byrne, 2001; 

Ullman, 2001). The advantage of using AMOS was that, the software package generates reports, 

directly indicating, whether a model is recursive or not. Thus, the report generated by AMOS for the 

model in Figure 5.2, is provided in Figure 5.4, which shows that the model is recursive, and it can be 

concluded that the model is identified.  

Figure 5.4 AMOS report that indicates the model is recursive 

 

 

Two more tests were conducted to test the model identification. They were multicollinearity and the 

other was assessing, whether the number of parameters identified in the model was more than 

required or adequate or less as literature shows that there is a limit to the number of parameters that 

could be fitted in SEM (Abramson et al. 2005). Multicollinearity was tested, using sample correlation 

between items (see section 4.16) with none of the correlation values exceeding 0.9, the minimum 

condition to be met. 

 

Further, a parameter could be the regression coefficient (coefficients indicated on the single headed 

arrows between the latent variables and the observed variables, as well as those linking the latent 

variables), the variance (the manifest variables) and the covariances (double headed arrows amongst 

the latent variables). The number of parameters indicates the total number of regression coefficients, 

variances and covariances. For instance, in the model given in Figure 5.2, the number of regression 

coefficients is 8, the number of variances is 7 and the number of covariances is nil. Thus, the number 
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of parameters is 15; and these are referred as data points in the model and the number of data points in 

the model was calculated by the formula given in the equation 5.1 (Ullman, 2006). 

Number of data points = [p (p+1)]/2 → (5.1)  

where p = number of observed variables in the model which is equal to 7.  Thus, using the equation 

5.1, the number of points was calculated as 56/2 = 28. According to the literature, the number of 

parameters in the model must be less than the number of data points, if the model is identified, which 

in this case is true (Ullman, 2006). That means the number of parameters found in the model was 15 

and the number of data points calculated was 28, indicating that the number of data points is greater 

than the number of parameters in the model, confirms that the model is identified. Again, in the 

literature, it is pointed out that a model could be just identified (saturated model), over identified 

(default model) or under identified (independence model). Besides, literature informs that in under-

identified models, the number of distinct variances and covariances put together is less than the 

number of parameters in the covariance matrix, whereas in the over-identified models, the number of 

parameters is less than, the sum of the number of distinct variances and covariances and in the just-

identified model, the number of parameters indicated are the maximum possible (Kline, 2015) which 

is equal to the number of data points (Ullman, 2006). The above results were compared with the 

AMOS output given in Table 5.10.  

 

5.7.2 CMIN 

Table 5.10 Test of model identification for the model in Figure 5.3 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 52.219 13 .000 4.017 

Saturated model 28 .000 0 
  

Independence model 7 612.657 21 .000 29.174 

 

Table 5.10 shows that in the default model, which is the model under testing depicted in Figure 5.3, is 

shown to have 15 parameters, when compared to the maximum number of data points the model can 

have, which is 28 indicating the model is identified. The above tests, led to the inference that the 

observed and latent variables in the model in Figure 5.3, could be retained for further testing as those 

variables are adequate to test the model. Thus, the next step taken was to test the fitness of the model 

for testing, before path analysis could be conducted to test the significance of the relationship. 

 

5.7.3 Model fitness 

According to Kline, (2015), model fitness enables a researcher to evaluate the identified model, just 

before conducting the path analysis. AMOS was useful, in examining the model fitness of the model 

in Figure 5.3. Assessing the model fitness involves, testing the parsimony of the model, comparing the 

identified model to the baseline model, checking the minimum sample discrepancy function as well as 

the population discrepancy measure (Arbuckle, 2014, 2005, 1999; Holmes-Smith, 2012, 2000; Byrne, 
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2006, 2001; Bollen & Long, 1993; Browne & Cudeck, 1993; MacCallum, 1990; Steiger, 1990; 

Mulaik et al. 1989). While Arbuckle, (2014) claims that model evaluation is a difficult and unsettled 

issue, in this research, the researcher conducted the four tests mentioned above. 

 

5.7.4 Test of parsimony 

As suggested in the literature, the model was tested for its parsimony by examining the Parsimony 

Goodness-Fit-Index (PGFI) and Parsimony Normed Fit Index (PNFI) reported by AMOS (Schreiber 

et al. 2006). While there are conflicting values recommended, as cut-off in the literature, it appears 

that these two indices would lie in the range of zero to one (Hooper et al. 2008). For instance, Mulaik 

et al. (1989) argue that acceptable value of PGFI and PNFI could be within 0.5, while Schreiber et al. 

(2006) suggest that values approaching 1.0 are considered as acceptable. However, some researchers 

have opted for values greater than 0.5, for instance, Manayan et al. (2017). Keeping these arguments 

in view, this research adopted a cut off value of 0.5 for both PGFI and PNFI.  The AMOS report on 

PNFI is provided in Table 5.11, as some researchers suggest that it is a good practice to report, at least 

one parsimony index (Hooper et al. 2008). 

 

Parsimony-Adjusted Measures 

Table 5.11 Parsimony index of the model depicted in Figure 5.3 

Model PRATIO PNFI PCFI 

Default model .619 .566 .578 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Table 5.11 shows that the reported PNFI value is greater than 0.5 and hence, it was concluded that the 

model was parsimonious.  

 

5.7.5 Comparing the identified model to the baseline model   

The identified model is compared with the baseline models, in order to test for its goodness of fit to 

the data, using model fit indices. The research model is the default model, while the baseline models 

are the saturation model and the independence model. The report generated by AMOS, enables a 

comparison of the default model with the saturated and independence model. According to the 

literature, (Schermelleh-Engel et al. 2003), a model considered to be saturated, if the number of free 

parameters is equal to the sum of the number of variances and covariances in the model. This 

argument is useful in Chi-square test, where the factor λ
2
 becomes zero. λ

2
 indicates, the parameter 

CMIN which is the discrepancy function. So, in the saturation model, when the number of free 

parameters is equal to the sum of the number of variances and covariances in the model, the λ
2
 will be 

equal to zero. In regard to the independence model, literature posits that it is a restrictive model and 

assumes that the manifest variables are error-free, all factor loadings are equal to one and the observed 
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variables are uncorrelated (Schermelleh-Engel et al. 2003). Thus, while testing the model fitness, the 

default model is first compared with the saturated model and independence model, to see whether 

model fits the data. The report generated by AMOS is provided in Table 5.12. 

 

Table 5.12 shows that the default model is better than the independence model, with regard to the 

fitness indices (CMIN/DF) = (λ
2
/df) = (4.02), RMR (0.037), NFI (0.915), IFI (0.935) and CFI (0.934). 

However, some of the fitness indices of the default model, did not meet the reference values set for 

this research, namely (λ
2
/df) which should be ≤ 3, GFI ≥ 0.9, TLI ≥ 0.9 and RMSEA ≤ 0.1. One way 

to achieve this is to, re-specify the model by deleting the items that maybe causing this anomaly. 

However, there are arguments in the literature (e.g. Hooper et al. 2008) that as per best practices of 

reporting, a variety of fit indices could be reported; confirming that fitness of data to the model is 

achieved. Based on the above arguments, it was concluded that there is no need to re-specify the 

model and the analysis could be taken to the next step of testing the sample discrepancy function. 

Table 5.12 Baseline comparison of the default model in Figure 5.3 

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 52.219 13 .000 4.017 

Saturated model 28 .000 0 
  

Independence model 7 612.657 21 .000 29.174 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .037 .888 .759 .412 

Saturated model .000 1.000 
  

Independence model .318 .328 .104 .246 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .915 .862 .935 .893 .934 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .182 .132 .235 .000 

Independence model .556 .519 .595 .000 
 

 

5.7.6 Sample discrepancy function (CMIN/DF) 

Literature posits that there is a need to understand that, model fit that takes into account, the 

discrepancy that could exist between the sample and the fitted covariances matrices (Hu & Bentler, 

1999) and is usually measured using Chi-Square value (CMIN/DF). (CMIN/DF) values approaching 1 

are considered to indicate that, the model is correct for the sample size chosen, but it is not clear in the 

literature, how much closer to or farther from 1 can be allowed (Arbuckle, 2005). Again, while some 
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(Byrne, 2006) argue that (CMIN/DF) values up to 3, are considered to indicate, a correct model and 

some other researchers insist that (CMIN/DF) is very sensitive to sample and relying upon this 

statistic is unrealistic (e.g. Fabrigar et al. 1999; Millis et al. 1999).  In addition, if 3 is taken as the 

reference value, then for the model in Figure 5.3, it can be seen that (CMIN/DF) is exceeding this 

value and hence, it may lead to an inference that there is sample discrepancy in fitting the model to the 

data, implying that choice of the sample size for the research, may not be appropriate. However, 

considering the criticism levelled against the use of (CMIN/DF) as a measure of sample discrepancy 

function, the researcher relied upon other recommendations found in the literature (e.g. Joreskog & 

Sorbom, 1989) which say that, commonly used goodness of fit measures can also provide information, 

about the presence or absence of sample discrepancy. Thus, for this research, it was concluded that if 

the goodness fit indices are satisfactory, then the sample discrepancy will not be present. Table 5.12, 

it can be seen that the fitness indices RMR, NFI, IFI and CFI satisfy the reference requirement of ≥ 

0.9 indicated that sample discrepancy is not present in this research.  

 

5.7.7 Population discrepancy function 

After testing the data and its fitment to the model, with regard to the presence of sample discrepancy, 

the next test conducted was the population discrepancy measure, which is an indicator of the model 

fitting to the population under examination. One way to measure the population discrepancy is the 

root mean square error of approximation (RMSEA).  While acceptable values of RMSEA reported in 

the literature is a maximum of 0.1 (Browne & Cudeck, 1993), in this research, it was measured as 

0.182 (see Table 5.2) which shows that RMSEA is not valid. But some researchers (e.g. Rigdon, 

1996) argue that CFI could be used to measure the population discrepancy. The reference value fixed 

for accepting CFI reading, reported by AMOS was 0.9.  From Table 5.2, it can be seen that CFI value 

stood at 0.934, indicating that the population discrepancy is not present and hence, the data fits the 

model. The foregoing discussions have analysed the model, with regard to its estimation and fitness 

showing that the model depicted in Figure 5.3, could be used for conducting the path analysis, which 

is discussed next. 

 

5.8 Path analysis   

After measuring the constructs and their relationship, the next step taken was to understand, the causal 

relationship between the exogenous and the endogenous variable, using path analysis. AMOS 

generates, path coefficients and those coefficients were tested for statistical significance. Table 5.13, 

is the AMOS report on the path coefficient, generated for the relationship between KNOW and CDM. 

 

Maximum Likelihood Estimates 
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Table 5.13 Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

CDM ← KNOW .341 .068 5.015 *** par_5 

*** A p-value is statistically significant at 0.001 level (two-tailed) 

 

From Table 5.13, the validity of the path can be determined by statistically testing, the significance of 

the path using p-value. A path is statistically significant if the p-value is less than the cut-off figure of 

0.05. If one applies this argument to the path KNOW → CDM has been found statistically significant. 

The SMC value of the endogenous variable CDM was found to be 0.26 (see Table 5.14 and section 

5.5.3). 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 
Table 5.14 SMC of the relationship KNOW → CDM 

Dependent variable Estimate (SMC) 

CDM .263 

 

SMC is related to the linkage between predictor and predicted variables. The interpretation of Table 

5.14 is that the determinant KNOW accounts for 26.3% of variance in CDM. The interpretation is that 

when knowledge is having significant impact on CDM. 

 

Next, the regression weights of the valid path that was examined which helped to determine the 

relative effect of the independent variable on the dependent variable (Hair et al. 2017). This is 

provided in Table 5.15. Regression weights provided the basis to verify the hypothesis and to decide 

whether the hypothesis could be accepted or rejected. 

 

Standardized Regression Weights: (Group number 1 - Default model) 

 

Table 5.15 Standardized Regression Weights of the model in Figure 5.3 

   
Estimate 

CDM ← KNOW .513 

 

The reference regression weights that could be considered as useful is provided in section 5.7. Kline, 

(2015) explains that regression beta weights 0.1, 0.3 and 0.5 in the standardised output can be 

classified, as small, moderate and large effects respectively, on the dependent variable, caused by the 

independent variable. Table 5.15 shows that KNOW is having a large effect, on CDM (standardised 

regressing beta coefficient of 0.513 which is classified as large by Kline, (2015). Thus, with regard to 

Table 5.15, it is possible to interpret the results and verify the relevant hypothesis as follows. 
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The path KNOW → CDM is significant. Knowledge as an independent variable, acts as a predictor of 

clinical decision making. The relationship between KNOW and CDM is positive and the effect of 

KNOW on CDM is large because the standardised regression weight, measured for the relationship 

KNOW → CDM was 0.51, which is greater than 0.5 (Kline, 2015). That is, when knowledge 

increases, and is in the positive direction, then that increase in knowledge, is expected to influence the 

clinical decision making, in the positive direction, leading to greater integration of knowledge into 

CDM. As a corollary, it can be said that when knowledge is lower and in the negative direction, then 

that lower knowledge, is expected to influence the clinical decision making, in the negative direction, 

leading to lesser integration of knowledge into CDM. Thus, higher the knowledge, higher will be the 

integration of CPG into CDM and lower the knowledge, lower will be the integration of CPG into 

CDM.  Based on these interpretations, it is possible to infer that the hypothesis H1, which says that 

“the lesser the extent of knowledge of PTs about CPG, the lesser will be the integration of CPG in 

CDM” is accepted. After testing the hypothesis, the next taken was to test the unidimensionality, 

which verifies, whether only one underlying dimension is present in the model and explains, whether 

the reliability values could be accepted, as reliability is considered to indicate unidimensionality.  

 

5.9 Unidimensionality 

One way of checking unidimensionality is to examine the regression weight output from AMOS and 

see, whether any of the C.R. value is lower than 1.96 and the estimates (factor loadings) are lower 

than 0.5 (Janssens et al. 2008). Table 5.16 provides the report from AMOS, which shows that C.R. 

values are not less than 1.96 and the factor loadings are not less than 0.5. Thus, it can be concluded 

that unidimensionality is established. 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

Table 5.16 Regression Weights of the model in Figure 5.3 

   
Estimate S.E. C.R. P Label 

CDM ← KNOW .341 .068 5.015 *** par_5 

CDM2 ← CDM 1.005 .092 10.936 *** par_1 

K4 ← KNOW 1.000 
    

K3 ← KNOW .961 .043 22.590 *** par_2 

K2 ← KNOW .794 .071 11.163 *** par_3 

K1 ← KNOW .686 .088 7.800 *** par_4 

CDM4 ← CDM 1.000 
    

CDM3 ← CDM 1.155 .096 12.036 *** par_6 

 

After analysing the relationship given in Figure 3.1, the other relationships in the theoretical 

framework depicted in Figures 3.2 to 3.10 and those defined by the equations 3.1 to 3.10, were 

subjected to statistical analysis, following the procedure as described in sections 4.17.1 to 4.17.3. The 
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entire analysis for each one of those relationships is provided in Appendices 5.6 to 5.8 except for 

equations 3.2, 3.3, 3.4, 3.4.1, 3.8 and 3.9 which have been found to be insignificant statistically. The 

results of the analysis only are discussed here, keeping in mind, the volume of the content that will be 

required to be presented, if the entire analysis of data were to be described here. 

 

5.10 Relationship between ATT and CDM, SE and CDM, and MOT and CDM on EM 

group -pre-intervention stage (Figures 3.2, 3.3 and 3.4) 

From Appendices 5.6 to 5.8, it can be seen that the relationships ATT → CDM, MOT → CDM, and 

SE → CDM are statistically significant, with p-values found to be lower than the cut off value of 0.05. 

Next, the SMC value was examined for CDM, as an endogenous variable, taking into account, the 

individual relationship it has with the exogenous variables, namely ATT, MOT and SE. The SMC 

values reported by AMOS were 0.39 (ATT as predictor), 0.32 (MOT as predictor) and 0.32 (SE as 

predictor). The interpretation is that, ATT accounts for 39% of variance in CDM, whereas MOT and 

SE account for 32% of the variance in CDM, respectively. As far as the standardised regression 

coefficients are concerned, the output from AMOS was used to interpret and the results are given 

below in Table 5.17.  

 

Standardized Regression Weights: (Group number 1 - Default model) 

Table 5.17 Standardised Regression Weights of the model in Figure 5.3 

Dependent variable 
 

Independent variable Estimate 

CDM ← ATT 0.62 

CDM ← MOT 0.57 

CDM ← SE 0.56 

 

Based on the values given in Table 5.17 and the classification of regression weights by Kline, (2015), 

it can be argued as follows: 

 

The paths ATT → CDM, MOT → CDM and SE → CDM are statistically significant. Attitude, 

motivation of PTs to integrate CPG into CDM and self-efficacy of PTs to integrate CPG into CDM, as 

independent variables act as predictors of clinical decision making. The relationships between ATT, 

MOT and SE on the one hand, and CDM on the other, are positive and the effect of ATT, MOT and 

SE on CDM is large because, the standardised regression weight measured for the relationships are 

greater than 0.5 (Kline, 2015). That is when; attitude, motivation and self-efficacy of PTs to integrate 

CPG into CDM, change in the positive direction, then that change is expected to influence the CDM 

in the positive direction, leading to greater integration of CPG into CDM. As a corollary, it can be 

said that when attitude, motivation and self-efficacy of PTs to integrate CPG into CDM change in the 

negative direction, then that change is expected to influence CDM in the negative direction, leading to 
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lesser integration of CPG into CDM. Thus, the higher the attitude, motivation and self-efficacy of PTs 

to integrate CPG into CDM, the higher will be the integration of CPG into CDM. Similarly lower the 

attitude, motivation and self-efficacy of PTs to integrate CPG into CDM, lower the integration of 

CPG into CDM.  Based on these interpretations, it is possible to infer that the hypotheses H2, H3 and 

H4 are accepted. All the statistical analyses that have been described above, used in testing and 

verifying hypotheses H2 to H4 and the model in Figure 5.3 are provided in Appendices 5.6 to 5.8. 

 

5.11 Relationship between KNOW, ATT, SE, MOT and CDM on VCoP group at the 

Preintervention stage (Figure 3.5 and equations 3.1 to 3.10 and 3.4.1) 

The relationships depicted in Figure 3.5 and defined by equations 3.1 to 3.10 and 3.4.1 was tested 

using AMOS (see Appendix 5.9). While the relationship depicted in Figure 3.5 (defined by the 

equation 3.1) was found to be reliable and valid at the CFA level (see Figure 5.4). 

 

Figure 5.4 CFA model of equation 3.1 

 

 

Table 5.18 shows that all the covariances are statistically significant. Further, the model was found fit 

(IFI=0.926, TLI=0.908, CFI=0.924, RMR=0.022 and RMSEA=0.081) 
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Table 5.18 Covariances: (Group number 1 - Default model) (for Figure 5.4) 

   
Estimate S.E. C.R. P Label 

CDM ↔ KNOW .165 .039 4.200 *** par_15 

CDM ↔ MOT .120 .035 3.375 *** par_16 

SE ↔ MOT .085 .028 3.089 .002 par_17 

ATT ↔ SE .135 .039 3.470 *** par_18 

KNOW ↔ ATT .148 .045 3.315 *** par_19 

KNOW ↔ SE .126 .033 3.846 *** par_20 

ATT ↔ MOT .183 .050 3.657 *** par_21 

KNOW ↔ MOT .092 .031 2.969 .003 par_22 

CDM ↔ SE .129 .033 3.872 *** par_23 

CDM ↔ ATT .168 .047 3.562 *** par_24 

 

However, the initial model (the structural model) (see Figure 5.5) was not found to be valid when 

tested at the structural stage. 

 

Figure 5.5 Structural model of the CFA model in Figure 5.4 

 

 

Since, the structural model shown in Figure 5.5 was not found to be statistically significant, it was 

concluded that the equation 3.1 was not valid and consequently hypothesis H5 was not accepted. 

Next, the structural model was re-specified and different combinations of the linkage between the 

endogenous and exogenous variables was tested as depicted in equations 3.2 to 3.10 and 3.4.1and it 
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was found that equations 3.2, 3.3, 3.4, 3.4.1, 3.8 and 3.9 were not valid. Only equations 3.5, 3.6, 3.7 

and 3.10 were found to be valid. See Table 8a-8d in appendix 5.9 for the details of the SEM of the 

valid models. This indicates that hypotheses H6a, H6b, H6c, H6d, H7d and H7e were rejected. The 

valid relationships are depicted in Figures 5.6, 5.7, 5.8 and 5.9.   

  

Figure 5.6 Representation of the Equation 3. 5                Figure 5.7 Representation of the Equation 3.6 

 

 

Figure 5.8 Representation of the Equation 3.7 Figure 5.9 Representation of the Equation 3.10 

  

 

   

The result of the statistical analysis with regard to Figures 5.6, 5.7, 5.8 and 5.9 are provided in Table 

5.19. 
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Table 5.19 Testing of equations 3.5, 3.6, 3.7 and 3.10 (Figures 5.6 to 5.9) 

No. Relationship Squared 

Multiple 

Correlation 

Standardised 

Regression 

weight 

Interpretation Result 

1 KNOW→CDM 

 

 

 

 

 

0.561 that is 

56.1% 

variance in 

CDM is 

accounted for 

by KNOW and 

ATT 

0.545  

   

 

The path KNOW → CDM is statistically significant. Knowledge, as an independent 

variable, acts as a predictor of clinical decision making. The relationship between KNOW 

and CDM is positive and the effect of KNOW on CDM is large because, the standardised 

regression weight measured for the relationship is greater than 0.5 (Kline, 2015). That is 

when, knowledge changes in the positive direction, then that change is expected to influence 

the clinical decision making change in the positive direction, leading to greater integration 

of CPG into CDM. As a corollary, it can be said that when knowledge changes in the 

negative direction, then that change is expected to influence clinical decision making change 

in the negative direction, leading to lesser integration of CPG into CDM. Thus, greater the 

knowledge, the higher will be the integration of CPG into CDM. Similarly, lesser the 

knowledge, lower will be the integration of CPG into CDM.   

Hypothesis 

H7a is 

accepted 

ATT → CDM 0.309 The path ATT → CDM is statistically significant. Attitude, as an independent variable, acts 

as a predictor of clinical decision making. The relationship between ATT and CDM is 

positive and the effect of ATT on CDM is moderate because, the standardised regression 

weight measured for the relationship is greater than 0.3 but less than 0.5 (Kline, 2015). That 

is when attitude changes in the positive direction, then that change is expected to influence 

the clinical decision making change in the positive direction, leading to moderate integration 

of CPG into CDM. As a corollary, it can be said that when attitude changes in the negative 

direction, then that change is expected to influence clinical decision making change in the 

negative direction, leading to moderate integration of CPG into CDM. Thus, when the 

attitude is moderate, the integration of CPG into CDM is expected to be moderate.  

KNOW↔ ATT 

KNOW↔MOT 

KNOW ↔ SE 

ATT ↔ SE 

ATT ↔ MOT 

MOT ↔ SE 

 All covariances 

were found to be 

significant at a p-

value of 0.05 or 

less. 

The two other barriers namely lesser motivation and self-efficacy were found to be 

associated with KNOW and ATT and found to be statistically significant. This indicates that 

their association can affect the relationships KNOW→CDM and ATT→CDM indirectly. 

This could also imply that KNOW and ATT along with SE and MOT affect CDM indicating 

that equation 3.1 is valid and hypothesis H5 can be partially accepted. 

2 KNOW→CDM 

 

0.585 that is 

58.5% 

variance in 

CDM is 

accounted for 

by KNOW and 

SE 

0.358  The path KNOW → CDM is statistically significant. Knowledge, as an independent 

variable, acts as a predictor of clinical decision making. The relationship between KNOW 

and CDM is positive and the effect of KNOW on CDM is moderate because, the 

standardised regression weight measured for the relationship is greater than 0.3 but less than 

0.5 (Kline, 2015). That is when, knowledge changes in the positive direction, then that 

change is expected to influence the clinical decision making change in the positive direction, 

leading to moderate integration of CPG into CDM. As a corollary, it can be said that when 

Hypothesis 

H7b is 

accepted. 
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knowledge changes in the negative direction, then that change is expected to influence 

clinical decision making change in the negative direction, leading to moderate integration of 

CPG into CDM. Thus, when the knowledge is moderate, the integration of CPG into CDM 

is expected to be moderate. 

SE → CDM 0.468 The path SE → CDM is statistically significant. Self-efficacy, as an independent variable, 

acts as a predictor of clinical decision making. The relationship between SE and CDM is 

positive and the effect of SE on CDM is moderate because, the standardised regression 

weight measured for the relationship is greater than 0.3 but less than 0.5 (Kline, 2015). That 

is when self-efficacy changes in the positive direction, then that change is expected to 

influence the clinical decision-making change in the positive direction, leading to moderate 

integration of CPG into CDM. As a corollary, it can be said that when self-efficacy changes 

in the negative direction, then that change is expected to influence clinical decision-making 

change in the negative direction, leading to moderate integration of CPG into CDM. Thus, 

when the self-efficacy is moderate, then the integration of CPG into CDM is expected to be 

moderate. 

KNOW↔ ATT 

KNOW↔ MOT 

KNOW ↔ SE 

ATT ↔ SE 

ATT ↔ MOT 

MOT ↔ SE 

 All covariances 

were found to be 

significant at a p-

value of 0.05 or 

less. 

The two other barriers namely lesser attitude and motivation were found to be associated 

with KNOW and SE and found to be statistically significant. This indicates that their 

association can affect the relationships KNOW→CDM and SE→CDM indirectly. Again, 

this indicates that their association can affect the relationships KNOW→CDM and 

SE→CDM indirectly. This could also imply that KNOW and ATT along with SE and MOT 

affect CDM indicating that equation 3.1 is valid and hypothesis H5 can be partially 

accepted. 

3 KNOW→CDM 

 

0.621 that is 

62.1% 

variance in 

CDM is 

accounted for 

by KNOW and 

MOT 

0.468  The path KNOW → CDM is statistically significant. Knowledge, as an independent 

variable, acts as a predictor of clinical decision making. The relationship between KNOW 

and CDM is positive and the effect of KNOW on CDM is moderate because, the 

standardised regression weight measured for the relationship is greater than 0.3 but less than 

0.5 (Kline, 2015). That is when, knowledge changes in the positive direction, then that 

change is expected to influence the clinical decision making change in the positive direction, 

leading to moderate integration of CPG into CDM. As a corollary, it can be said that when 

knowledge changes in the negative direction, then that change is expected to influence 

clinical decision making change in the negative direction, leading to moderate integration of 

CPG into CDM. Thus, when the knowledge is moderate, the integration of CPG into CDM 

is expected to be moderate. 

Hypothesis 

H7c is 

accepted 

MOT → CDM 0.431  The path MOT → CDM is statistically significant. Motivation of PTs in integrating CPG 

into CDM, as an independent variable, acts as a predictor of clinical decision making. The 

relationship between MOT and CDM is positive and the effect of MOT on CDM is 

moderate because, the standardised regression weight measured for the relationship is 
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greater than 0.3 but less than 0.5 (Kline, 2015). That is when motivation of PTs in 

integrating CPG into CDM changes in the positive direction, then that change is expected to 

influence the clinical decision-making change in the positive direction, leading to moderate 

integration of CPG into CDM. As a corollary, it can be said that when motivation of PTs in 

integrating CPG into CDM changes in the negative direction, then that change is expected to 

influence clinical decision-making change in the negative direction, leading to moderate 

integration of CPG into CDM. Thus, when the motivation of PTs in integrating CPG into 

CDM is moderate, then the integration of CPG into CDM is expected to be moderate. 

KNOW↔ ATT 

KNOW↔MOT 

KNOW ↔ SE 

ATT ↔ SE 

ATT ↔ MOT 

MOT ↔ SE 

 All covariances 

were found to be 

significant at a p-

value of 0.05 or 

less. 

The two other barriers namely lesser self -efficacy and motivation were found to be 

associated with KNOW and SE and found to be statistically significant. This indicates that 

their association can affect the relationships KNOW→CDM and MOT→CDM indirectly. 

This indicates that their association can affect the relationships KNOW→CDM and 

MOT→CDM indirectly. This could also imply that KNOW and ATT along with SE and 

MOT affect CDM indicating that equation 3.1 is valid and hypothesis H5 can be partially 

accepted. 

4 MOT → CDM 

 

0.593 that is 

59.3% 

variance in 

CDM is 

accounted for 

by MOT and 

SE 

0.343 The path MOT → CDM is statistically significant. Motivation of PTs in integrating CPG 

into CDM, as an independent variable, acts as a predictor of clinical decision making. The 

relationship between MOT and CDM is positive and the effect of MOT on CDM is 

moderate because, the standardised regression weight measured for the relationship is 

greater than 0.3 but less than 0.5 (Kline, 2015). That is when motivation of PTs in 

integrating CPG into CDM changes in the positive direction, then that change is expected to 

influence the clinical decision-making change in the positive direction, leading to moderate 

integration of CPG into CDM. As a corollary, it can be said that when motivation of PTs in 

integrating CPG into CDM changes in the negative direction, then that change is expected to 

influence clinical decision-making change in the negative direction, leading to moderate 

integration of CPG into CDM. Thus, when the motivation of PTs in integrating CPG into 

CDM is moderate, then the integration of CPG into CDM is expected to be moderate. 
Hypothesis 

H7f is 

accepted. SE → CDM 0.502  The path SE → CDM is statistically significant. Self-efficacy, as an independent variable, 

acts as a predictor of clinical decision making. The relationship between SE and CDM is 

positive and the effect of SE on CDM is large because, the standardised regression weight 

measured for the relationship is greater than 0.5 (Kline, 2015). That is when self-efficacy 

changes in the positive direction, then that change is expected to influence the clinical 

decision-making change in the positive direction, leading to greater integration of CPG into 

CDM. As a corollary, it can be said that when self-efficacy changes in the negative 

direction, then that change is expected to influence clinical decision-making change in the 

negative direction, leading to lesser integration of CPG into CDM. Thus, greater the self-

efficacy, the higher will be the integration of CPG into CDM. Similarly, lesser the self-

efficacy, lower will be the integration of CPG into CDM.   
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KNOW↔ ATT 

KNOW↔ MOT 

KNOW ↔ SE 

ATT ↔ SE 

ATT ↔ MOT 

MOT ↔ SE 

 All covariances 

were found to be 

significant at a p-

value of 0.05 or 

less. 

The two other barriers namely lesser knowledge and attitude were found to be associated 

with MOT and SE and found to be statistically significant. This indicated that their 

association can affect the relationships MOT→CDM and SE→CDM indirectly. This 

indicates that their association can affect the relationships MOT→CDM and SE→CDM 

indirectly. This could also imply that KNOW and ATT along with SE and MOT affect CDM 

indicating that equation 3.1 is valid and hypothesis H5 can be partially accepted. 

 

After verifying the hypotheses H7a, H7b, H7c and H7f, the next step involved the analysis of data related to administration of the KTIs on the KNOW, ATT, 

SE and MOT.  The results of the analysis related to hypotheses testing are discussed in the following sections. 

 

5.12 Relationship between RA and KNOW, RA and ATT, RA and SE, and RA and MOT (Figures 3.6 to 3.9) on EM group at the Post 

intervention stage  

As mentioned in the theoretical framework (see section 3.6), EM as single component KTI was administered to the EM group.  The data was collected on the 

intervention, using the survey questionnaire “Knowledge translation study post-intervention survey questionnaire (EM)”. It must be noted here that this 

questionnaire is exactly the same as the one namely “Knowledge translation study pre-intervention survey questionnaire (EM & VCoP)”, except that in this 

questionnaire, an additional section, namely relative advantage of the KTI has been added to collect data about EM as a KTI. Thus, the data analysis will be 

restricted to only this section of the questionnaire (section 8), as the remaining sections are exactly the same as that of the questionnaire “Knowledge 

translation study pre-intervention survey questionnaire (EM & VCoP)”. The results provided in Table 5.20, are related to the two parameters namely squared 

multiple correlation of the endogenous variable and standardized regression weight, both produced by AMOS, which were found to be good enough to test 

the hypotheses. Rest of the analysis is presented in Appendices 5.10 to 5.13. 
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Table 5.20 Analysis of the models in Figures 3.6 to 3.9 

No. Relationship Squared 

Multiple 

Correlation 

Standardised 

regression 

weight 

Interpretation Result 

1 RA→ KNOW 0.079 that is 

7.9% variance 

in KNOW is 

accounted for 

by RA 

0.281 The path RA → KNOW is statistically significant. Relative advantage of EM as a KTI and as an independent 

variable, acts as a predictor of knowledge. The relationship between RA and KNOW is positive and the effect 

of RA on KNOW is approaching the moderate level because, the standardised regression weight measured for 

the relationship is close to 0.3 (Kline, 2015). That is when, relative advantage of EM changes in the positive 

direction, then that change is expected to influence knowledge change in the positive direction moderately. As 

a corollary, it can be said that when relative advantage of EM changes in the negative direction, then that 

change is expected to influence knowledge change in the negative direction moderately. 

Hypothesis 

H8a is 

accepted 

2 RA → ATT 0.433 that is 

43.3% 

variance in 

ATT is 

accounted for 

by RA 

0.658 The path RA → ATT is statistically significant. Relative advantage of EM as a KTI and as an independent 

variable, acts as a predictor of attitude. The relationship between RA and ATT is positive and the effect of RA 

on ATT is large because, the standardised regression weight measured for the relationship is greater than 0.5 

(Kline, 2015). That is when, relative advantage of EM changes in the positive direction, then that change is 

expected to have a large influence on the attitude change in the positive direction. As a corollary, it can be said 

that when relative advantage of EM changes in the negative direction, then that change is expected to have a 

large influence on the attitude change in the negative direction. 

Hypothesis 

H8b is 

accepted 

3 RA → SE 0.345 that is 

34.5% 

variance in SE 

is accounted 

for by RA 

0.588 The path RA → SE is statistically significant. Relative advantage of EM as a KTI and as an independent 

variable, acts as a predictor of self-efficacy. The relationship between RA and SE is positive and the effect of 

RA on SE is large because, the standardised regression weight measured for the relationship is greater than 0.5 

(Kline, 2015). That is when, relative advantage of EM changes in the positive direction, then that change is 

expected to have a large influence on self-efficacy to change in the positive direction. As a corollary, it can be 

said that when relative advantage of EM changes in the negative direction, then that change is expected to have 

a large influence on self-efficacy to change in the negative direction. 

Hypothesis 

H8c is 

accepted 

4 RA → MOT 0.411 that is 

41.1% 

variance in 

MOT is 

accounted for 

by RA 

0.641 The path RA → MOT is statistically significant. Relative advantage of EM as a KTI and as an independent 

variable, acts as a predictor of motivation of PTs in integrating CPG into CDM. The relationship between RA 

and MOT is positive and the effect of RA on MOT is large because, the standardised regression weight 

measured for the relationship is greater than 0.5 (Kline, 2015). That is when, relative advantage of EM changes 

in the positive direction, then that change is expected to have a large influence on the motivation of PTs in 

integrating CPG into CDM to change in the positive direction. As a corollary, it can be said that when relative 

advantage of EM changes in the negative direction, then that change is expected to have a large influence on the 

motivation of PTs in integrating CPG into CDM to change in the negative direction. 

Hypothesis 

H8d is 

accepted 
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The results of the testing of the hypotheses H8a to H8d show that EM as KTI, impacts the KNOW, ATT, SE and MOT. After confirming the impact of EM 

on KNOW, ATT, SE and MOT, the next step taken was to test, whether the variables KNOW, ATT, SE and MOT, subjected to the intervention of EM, 

whether impact CDM or not. This was tested in the next section; thereby reconfirming the hypotheses H1 to H4 as mentioned in the theoretical framework 

(see section 3.6). 

 

5.13 Relationship between KNOW and CDM, ATT and CDM, SE and CDM, and MOT and CDM) on EM group post intervention stage  

The complete statistical analysis of the four relationships KNOW → CDM, ATT → CDM, SE → CDM and MOT → CDM (analysed using the data collected 

through the survey questionnaire “Knowledge translation study post-intervention survey questionnaire (EM)”) is provided in Appendices 5.14 to 5.17 

whereas the results of the hypotheses testing is provided in Table 5.21. 

 

Table 5.21 Analysis of the data collected from EM group post-intervention 

No. Relationship Squared Multiple 

Correlation 

Standardized 

Regression weight 

Interpretation Result 

1 KNOW↔ 

CDM 

--- --- Analysis of the relationship KNOW → CDM could not proceeded with as the 

relationship was not found significant at the CFA stage. This indicates that after 

the introduction of EM as the intervention, the barrier knowledge of PTs in the 

CPG for VTE was found to have no statistically significant relationship with 

CDM. This is an anomalous situation which is contradictory to actual 

happenings. Needs further investigation. 

Hypothesis H1 

is rejected 

2 ATT→ 

CDM 

0.48 that is 48% 

variance in CDM is 

accounted for by 

ATT 

0.693 The path ATT → CDM is statistically significant. Attitude, as an independent 

variable, acts as a predictor of clinical decision making. The relationship 

between ATT and CDM is positive and the effect of ATT on CDM is large 

because, the standardized regression weight measured for the relationship is 

greater than 0.5 (Kline, 2015). That is when attitude changes in the positive 

direction, then that change is expected to influence the clinical decision making 

change in the positive direction, leading to greater integration of CPG into 

CDM. As a corollary, it can be said that when attitude changes in the negative 

direction, then that change is expected to influence clinical decision making 

change in the negative direction, leading to lesser integration of CPG into 

CDM. Thus, greater the attitude, the higher will be the integration of CPG into 

CDM. Similarly, lesser the attitude, lower will be the integration of CPG into 

CDM. 

Hypothesis H2 

accepted 
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Further, a one-unit increase in attitude results in a 0.693 unit increase in the 

integration of CPG into CDM. When one compares this result with that of the 

impact of barriers prior to introduction of the intervention (see sections 5.5 to 

5.10), it can be seen that the introduction of EM has enhanced the variance in 

CDM accounted for by ATT from 38.9% to 48%. However, the total impact of 

ATT on CDM has been increased marginally only from 0.62 to 0.693. This 

shows that EM’s effect on the attitude of PTs is not high although there is a 

significant variance in CDM accounted for by ATT. This shows that attitude of 

PTs has been enhanced by EM and hence the intervention EM appears to be 

effective in reducing the impact of the barrier in the process of integration of 

CPG into CDM by PTs. 

3 SE → CDM 0.53 that is 53% 

variance in CDM is 

accounted for by SE 

0.728 The path SE → CDM is statistically significant. Self-efficacy, as an 

independent variable, acts as a predictor of clinical decision making. The 

relationship between SE and CDM is positive and the effect of SE on CDM is 

large because, the standardized regression weight measured for the relationship 

is greater than 0.5 (Kline, 2015). That is when self-efficacy changes in the 

positive direction, then that change is expected to influence the clinical 

decision-making change in the positive direction, leading to greater integration 

of CPG into CDM. As a corollary, it can be said that when self-efficacy 

changes in the negative direction, then that change is expected to influence 

clinical decision-making change in the negative direction, leading to lesser 

integration of CPG into CDM. Thus, greater the self-efficacy, the higher will be 

the integration of CPG into CDM. Similarly, lesser the self-efficacy, lower will 

be the integration of CPG into CDM. 

 

Further, a one-unit increase in self-efficacy results in a 0.728 unit increase in 

the CDM and hence integration of CPG into CDM. Now this result was 

compared with the result obtained prior to the administration of the intervention 

as given in 5.7 and 5.9.  It can be seen that the variance accounted for in CDM 

by SE has been enhanced from 31.7% to 53%.  Similarly, the total effect of 

motivation on CDM has been enhanced from 0.521 to 0.728.  This shows that 

self-efficacy of PTs has been enhanced by EM and hence the intervention EM 

appears to be effective in reducing the impact of the barriers in the process of 

integration of CPG into CDM by PTs. 

Hypothesis H3 

accepted 

4 MOT → 

CDM 

0.728 that is 72.8% 

variance in CDM is 

accounted for by 

MOT 

0.853 The path MOT → CDM is statistically significant. Motivation of PTs in 

integrating CPG into CDM, as an independent variable, acts as a predictor of 

clinical decision making. The relationship between MOT and CDM is positive 

and the effect of MOT on CDM is large because, the standardized regression 

Hypothesis H4 

accepted 
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weight measured for the relationship is greater than 0.5 (Kline, 2015). That is 

when motivation of PTs in integrating CPG into CDM changes in the positive 

direction, then that change is expected to influence the clinical decision-making 

change in the positive direction, leading to greater integration of CPG into 

CDM. As a corollary, it can be said that when motivation of PTs in integrating 

CPG into CDM changes in the negative direction, then that change is expected 

to influence clinical decision-making change in the negative direction, leading 

to lesser integration of CPG into CDM. Thus, greater the motivation of PTs to 

integrate CPG to CDM, the higher will be the integration of CPG into CDM. 

Similarly, lesser the motivation, lower will be the integration of CPG into 

CDM. 

 

Further, a one-unit increase in motivation results in a 0.858 unit increase in 

clinical decision making and hence the integration of CPG into CDM and vice 

versa. Now this result was compared with the result obtained prior to the 

administration of the intervention as given in (see sections 5.5 to 5.10).  It can 

be seen that the variance accounted for in CDM by MOT has been enhanced 

from 32.2% to 72.8%.  Similarly, the total effect of motivation on CDM has 

been enhanced from 0.57 to 0.853.  This shows that motivation of PTs has been 

enhanced by EM and hence the intervention EM appears to be effective in 

reducing the impact of the barriers in the process of integration of CPG into 

CDM by PTs.  

 

The impact of the four variables KNOW, ATT, SE and MOT that were found to be affected by KTIs (see Tables 5.20 and 5.21) on CDM relationships, 

KNOW → CDM, ATT → CDM, SE → CDM and MOT → CDM (analysed using the data collected through the survey questionnaire “Knowledge 

translation study post-intervention survey questionnaire (EM)”) has been interpreted in Table 5.21. This led to the retesting of the hypotheses H1 to H4, post 

administration of EM as KTI. This helped the researcher to know whether the administration of KTI had impact on those four variables or not. Thus, from 

Table 5.2, it can be seen that only three hypotheses namely H2, H3 and H4 were found to be valid. H1 was rejected. After this, the next step involved was the 

testing of the relative advantage (RA) of VCoP and its influence on the variables KNOW, ATT, SE and MOT.  
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5.14 Testing the relationship between RA and KNOW, RA and ATT, RA and SE and 

RA and MOT (Figure 3.10) on VCoP group at the Post intervention stage 

As mentioned in the theoretical framework (see section 3.6), a combination of KTIs (educational 

material (EM), knowledge broker (KB) and VCoP) as multicomponent knowledge translation 

intervention strategy was administered to the VCoP group.   The data was collected on the 

intervention using the survey questionnaire “Knowledge translation study post-intervention survey 

questionnaire (VCoP)”. It must be noted here that this questionnaire is exactly same as the one 

namely “Knowledge translation study pre-intervention survey questionnaire (EM & VCoP)” except 

that in this questionnaire an additional section namely relative advantage of the KTI has been added to 

collect data about VCoP as a KTI. Thus, the data analysis was restricted to only this section as the 

remaining sections are exactly same as that of the questionnaire “Knowledge translation study pre-

intervention survey questionnaire (EM & VCoP)”. The actual model tested is given in Figure 5.10. It 

must be mentioned here that only correlational analysis was conducted to identify the relationship 

between VCoP and the group of variables KNOW, ATT, SE and MOT as the main aim was to test the 

hypothesis H9. Testing of H9 require to prove that there is a statistically significant relationship 

between the variables KNOW, ATT, SE and MOT on the one hand as a group and RA on the other in 

the presence of CDM. 

 
Figure 5.10 Correlation amongst KNOW, ATT, SE, MOT, CDM and RA reported by AMOS after analysing 

data collected using the survey questionnaire “Knowledge translation study post-intervention survey 

questionnaire (VCoP)”) (IFI=0.909, CFI=0.902, RMR=0.031; RMSEA=0.083) 
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The AMOS report derived from testing the model in Figure 5.10 is provided in Table 5.22 which 

provides information on the statistical significance of the correlational analysis conducted on the 

model. 

Covariances: (Group number 1 - Default model) 

 

Table 5.22 Correlational analysis of the relationships amongst the variables, KNOW, ATT, SE, MOT, CDM and 

RA depicted in the model in Figure 5.10. 

   
Estimate S.E. C.R. P Label 

RA ↔ MOT .051 .024 2.150 .032 par_13 

RA ↔ SE .033 .020 1.658 .097 par_14 

ATT ↔ SE .023 .025 .908 .364 par_15 

CDM ↔ ATT .085 .041 2.064 .039 par_16 

CDM ↔ MOT .108 .039 2.734 .006 par_17 

RA ↔ CDM .058 .030 1.947 .051 par_18 

MOT ↔ SE .062 .028 2.248 .025 par_19 

ATT ↔ MOT .104 .036 2.903 .004 par_20 

RA ↔ ATT .061 .028 2.211 .027 par_21 

KNOW ↔ SE .131 .044 2.963 .003 par_22 

CDM ↔ KNOW .230 .058 3.972 *** par_23 

RA ↔ KNOW .030 .025 1.194 .232 par_24 

KNOW ↔ MOT .067 .034 2.005 .045 par_25 

KNOW ↔ ATT .079 .039 2.042 .041 par_26 

CDM ↔ SE .160 .052 3.086 .002 par_27 

 

From Table 5.22, it can be seen that the rows coloured in grey are those that indicate relationships, 

whose correlation is not significant. That is to say that RA does not influence KNOW and SE directly, 

but could have an indirect influence, through its relationship with ATT and MOT. This interpretation 

has a bearing on the statistically significant relationship that exists, between KNOW and ATT, 

KNOW and MOT and SE and MOT. In addition, it is seen that both SE and KNOW are shown to 

affect CDM, in the presence of RA, implying that RA could influence KNOW, through the 

relationships RA↔MOT and MOT↔KNOW and RA↔ATT and ATT↔KNOW.  Similarly, RA 

could influence SE, through the relationships RA↔MOT and MOT↔SE. 

 

Furthermore, the statistical significance of the correlation between RA and CDM (RA↔CDM), 

although found to be on the borderline case of acceptance (since the p-value is shown to be 0.051), 

and could potentially be rejected, as it is higher than the acceptable reference value of 0.05 by 0.01, it 

was yet accepted, considering the fact that 0.051 could be approximated to 0.05, if reduced to two 

decimal points. Additionally, it must be borne in mind that the sample size was also very low and 

could be a possible reason for this situation and could improve with higher sample size. The inference 

that could be drawn at this stage was that the variables KNOW, ATT, SE and MOT as independent 

variables, could be linked to CDM, after the administration of VCoP, based on the report generated by 

AMOS (Table 5.21), because the influence of RA on those variables has been statistically verified and 
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analysed to check, which of the variable combinations could significantly affect CDM. However, 

since the covariances between RA and KNOW, as well as RA and SE are not statistically significant, 

it can be inferred that hypothesis H9 can only be partially accepted, because all the variables namely 

KNOW, ATT, SE and MOT are not influenced by RA directly. Based on this inference, an initial 

model was drawn to test the impact of the variables KNOW, ATT, SE and MOT on CDM, after the 

administration of VCoP to reconfirm the hypotheses H5, H6a to H6d and H7a to H7f, to test whether 

VCoP affects CDM.  That is, when the KNOW, ATT, SE and MOT in a group are linked to CDM, 

then the influence of VCoP as a KTI, could be tested by examining the relationship, between the 

variables KNOW, ATT, SE and MOT, as a group on one hand and CDM on the other. The initial 

model drawn is given in Figure 5.12. 

 

Figure 5.12 Initial model drawn to test the relationship between KNOW, ATT, SE and MOT as exogenous 

variables and CDM as the endogenous variable in the presence of RA using the data collected using the 

questionnaire “Knowledge translation study post-intervention survey questionnaire (VCoP)” post administration 

of VCoP 

 

 

 

5.15 Relationship between KNOW, ATT, SE, MOT and CDM (Figure 5.12) on VCoP 

group post intervention  

The model in Figure 5.12 was tested using AMOS (see Appendices 5.19 to 5.23 for the results of the 

analysis) and the significant combinations of statistically significant relationships have been depicted 

in Figures 5.13 to 5.17. All the thick lines in the figures indicate statistically significant paths. 

 

 

  



184 

 

Figure 5.13, Equation 3.3, KNOW→CDM (significant), ATT→CDM (significant) 

SMC (CDM) = 0.707 

CMIN=40.36, DF=30, (p-value 0.098), (CMIN/DF) = 1.345 

RMR = 0.026, IFI = 0.959, TLI = 0.934, CFI = 0.956, RMSEA = 0.081 

 
 

Figure 5.14, Equation 3.4.1, KNOW→CDM (significant), MOT→CDM (significant) 

SE↔KNOW→CDM is valid 

SMC (CDM) = 0.872, IFI = 0.909, CFI = 0.904, RMR = 0.024 
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Figure 5.15, Equations 3.7 and 3.3, KNOW→CDM (significant), MOT→CDM (significant), ATT→CDM (not 

significant), ATT↔MOT→CDM (significant) (equation 3.3) 

SMC (CDM) = 0.713 

CMIN=39.921, DF=30, (p-value: 0.106), (CMIN/DF) = 1.331 

RMR = 0.026, IFI = 0.961, TLI = 0.937, CFI = 0.958, RMSEA = 0.08 

 

 

Figure 5.16, Equation 3.8 and 3.1, ATT→CDM (Significant), SE→CDM (significant) 

SMC (CDM) = 0.828, IFI = 0.921, CFI = 0.915, RMR = 0.031, RMSEA = 0.1 
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Figure 5.17, Equations 3.10 and 3.1, SE→CDM (Significant), MOT→CDM (significant) 

SMC (CDM) = 0.915, IFI = 0.905, CFI = 0.9, RMR = 0.033 

 

 
 

Results of the analysis of the models in Figures 5.13 to 5.17 are given in Table 5.23. 
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Table 5.23 Results of the analysis of the models in Figures 5.13 to 5.17 

No. Relationship Squared 

Multiple 

Correlation 

Standardised 

Regression weight 

Interpretation Result 

1 

KNOW→CDM 

 

 

 

 

 

0.707 that is 

70.7% variance 

in CDM is 

accounted for by 

KNOW and 

ATT 

0.640 

 

 

The path KNOW → CDM is statistically significant. Knowledge, as an 

independent variable, acts as a predictor of clinical decision making. The 

relationship between KNOW and CDM is positive and the effect of KNOW on 

CDM is large because, the standardised regression weight measured for the 

relationship is greater than 0.5 (Kline, 2015). That is when, knowledge 

changes in the positive direction, then that change is expected to influence the 

clinical decision making change in the positive direction, leading to greater 

integration of CPG into CDM. As a corollary, it can be said that when 

knowledge changes in the negative direction, then that change is expected to 

influence clinical decision making change in the negative direction, leading to 

lesser integration of CPG into CDM. Thus, greater the knowledge, the higher 

will be the integration of CPG into CDM. Similarly, lesser the knowledge, 

lower will be the integration of CPG into CDM.   

Hypothesis 

H7a is 

accepted 

ATT → CDM 0.317 The path ATT → CDM is statistically significant. Attitude, as an independent 

variable, acts as a predictor of clinical decision making. The relationship 

between ATT and CDM is positive and the effect of ATT on CDM is moderate 

because, the standardised regression weight measured for the relationship is 

greater than 0.3 but less than 0.5 (Kline, 2015). That is when attitude changes 

in the positive direction, then that change is expected to influence the clinical 

decision making change in the positive direction, leading to moderate 

integration of CPG into CDM. As a corollary, it can be said that when attitude 

changes in the negative direction, then that change is expected to influence 

clinical decision making change in the negative direction, leading to moderate 

integration of CPG into CDM. Thus, when the attitude is moderate, the 

integration of CPG into CDM is expected to be moderate.  

KNOW↔ ATT 

KNOW↔MOT 

ATT ↔ MOT 

 

All covariances were 

found to be significant 

at a p-value of 0.05 or 

less. 

The two other barriers namely lesser motivation and self-efficacy were found 

to be associated with KNOW and ATT and found to be statistically significant. 

This indicates that their association can affect the relationships KNOW→CDM 

and ATT→CDM indirectly. 

2 

KNOW→CDM 

 

0.872 that is 

87.2% variance 

in CDM is 

accounted for by 

KNOW and 

0.554 The path KNOW → CDM is statistically significant. Knowledge, as an 

independent variable, acts as a predictor of clinical decision making. The 

relationship between KNOW and CDM is positive and the effect of KNOW on 

CDM is large because, the standardised regression weight measured for the 

relationship is greater than 0.5 (Kline, 2015). That is when, knowledge 

Hypothesis 

H7c is 

accepted 
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MOT changes in the positive direction, then that change is expected to influence the 

clinical decision making change in the positive direction, leading to greater 

integration of CPG into CDM. As a corollary, it can be said that when 

knowledge changes in the negative direction, then that change is expected to 

influence clinical decision making change in the negative direction, leading to 

lesser integration of CPG into CDM. Thus, greater the knowledge, the higher 

will be the integration of CPG into CDM. Similarly, lesser the knowledge, 

lower will be the integration of CPG into CDM.   

MOT → CDM 0.551 The path MOT → CDM is statistically significant. Motivation of PTs in 

integrating CPG into CDM, as an independent variable, acts as a predictor of 

clinical decision making. The relationship between MOT and CDM is positive 

and the effect of MOT on CDM is large because, the standardised regression 

weight measured for the relationship is greater than 0.5 (Kline, 2015). That is 

when, motivation of PTs in CPG into CDM changes in the positive direction, 

then that change is expected to influence the clinical decision making change 

in the positive direction, leading to greater integration of CPG into CDM. As a 

corollary, it can be said that when motivation changes in the negative direction, 

then that change is expected to influence clinical decision making change in 

the negative direction, leading to lesser integration of CPG into CDM. Thus, 

greater the motivation, the higher will be the integration of CPG into CDM. 

Similarly, lesser the motivation, lower will be the integration of CPG into 

CDM.   

KNOW↔MOT 

KNOW ↔ SE 

MOT ↔ SE 

All covariances were 

found to be significant 

at a p-value of 0.05 or 

less. 

The other barrier namely lesser self-efficacy of PTs was found to be associated 

with KNOW and MOT and found to be statistically significant. This indicates 

that its association can affect the relationships KNOW→CDM and 

MOT→CDM indirectly. This also indicates that SE affects CDM indirectly as 

a covariant of KNOW and MOT leading to partial validity of equation 

3.4.1and partial acceptance of hypothesis H6d.  

3 

KNOW→CDM 

 

0.713 that is 

71.3% variance 

in CDM is 

accounted for by 

KNOW and 

MOT 

0.666 The path KNOW → CDM is statistically significant. Knowledge, as an 

independent variable, acts as a predictor of clinical decision making. The 

relationship between KNOW and CDM is positive and the effect of KNOW on 

CDM is large because, the standardised regression weight measured for the 

relationship is greater than 0.5 (Kline, 2015). That is when, knowledge 

changes in the positive direction, then that change is expected to influence the 

clinical decision making change in the positive direction, leading to greater 

integration of CPG into CDM. As a corollary, it can be said that when 

knowledge changes in the negative direction, then that change is expected to 

influence clinical decision making change in the negative direction, leading to 

lesser integration of CPG into CDM. Thus, greater the knowledge, the higher 

Hypothesis 

H7c is 

accepted 
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will be the integration of CPG into CDM. Similarly, lesser the knowledge, 

lower will be the integration of CPG into CDM.   

MOT → CDM 0.315 The path MOT → CDM is statistically significant. Motivation of PTs in 

integrating CPG into CDM, as an independent variable, acts as a predictor of 

clinical decision making. The relationship between MOT and CDM is positive 

and the effect of MOT on CDM is moderate because, the standardised 

regression weight measured for the relationship is greater than 0.3 but less than 

0.5 (Kline, 2015). That is when motivation of PTs in integrating CPG into 

CDM changes in the positive direction, then that change is expected to 

influence the clinical decision-making change in the positive direction, leading 

to moderate integration of CPG into CDM. As a corollary, it can be said that 

when motivation of PTs in integrating CPG into CDM changes in the negative 

direction, then that change is expected to influence clinical decision-making 

change in the negative direction, leading to moderate integration of CPG into 

CDM. Thus, when the motivation of PTs in integrating CPG into CDM is 

moderate, then the integration of CPG into CDM is expected to be moderate. 

KNOW↔MOT 

KNOW ↔ ATT 

MOT ↔ ATT 

All covariances were 

found to be significant 

at a p-value of 0.05 or 

less. 

The other barrier namely less favourable attitude was found to be associated 

with KNOW and MOT and found to be statistically significant. This indicates 

that its association can affect the relationships KNOW→CDM and 

MOT→CDM indirectly. This also indicates that attitude affects CDM 

indirectly as a covariant of KNOW and MOT leading to partial validity of 

equation 3.3 and partial acceptance of hypothesis H6b. 

4 

ATT→CDM 

 

0.828 that is 

82.8% variance 

in CDM is 

accounted for by 

KNOW and SE 

0.356 The path ATT → CDM is statistically significant. Attitude, as an independent 

variable, acts as a predictor of clinical decision making. The relationship 

between ATT and CDM is positive and the effect of ATT on CDM is moderate 

because, the standardised regression weight measured for the relationship is 

greater than 0.3 but less than 0.5 (Kline, 2015). That is when attitude changes 

in the positive direction, then that change is expected to influence the clinical 

decision making change in the positive direction, leading to moderate 

integration of CPG into CDM. As a corollary, it can be said that when attitude 

changes in the negative direction, then that change is expected to influence 

clinical decision making change in the negative direction, leading to moderate 

integration of CPG into CDM. Thus, when the attitude is moderate, the 

integration of CPG into CDM is expected to be moderate. 

Hypothesis 

H7d is 

accepted. 
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SE → CDM 0.837 The path SE → CDM is statistically significant. Self-efficacy, as an 

independent variable, acts as a predictor of clinical decision making. The 

relationship between SE and CDM is positive and the effect of SE on CDM is 

moderate because, the standardised regression weight measured for the 

relationship is greater than 0.3 but less than 0.5 (Kline, 2015). That is when 

self-efficacy changes in the positive direction, then that change is expected to 

influence the clinical decision-making change in the positive direction, leading 

to moderate integration of CPG into CDM. As a corollary, it can be said that 

when self-efficacy changes in the negative direction, then that change is 

expected to influence clinical decision-making change in the negative 

direction, leading to moderate integration of CPG into CDM. Thus, when the 

self-efficacy is moderate, then the integration of CPG into CDM is expected to 

be moderate. 

KNOW↔ ATT 

KNOW↔ MOT 

KNOW ↔ SE 

ATT ↔ MOT 

MOT ↔ SE 

Only three covariant 

relationships  

KNOW ↔ SE 

ATT ↔ MOT 

MOT ↔ SE were found 

to be significant at a p-

value of 0.05 or less. 

The two other barriers namely lack knowledge of PTs and motivation were 

found to be associated with ATT and SE and found to be statistically 

significant. This indicates that their association can affect the relationships 

ATT→CDM and SE→CDM indirectly. This also implies that KNOW and 

MOT alongside ATT and SE act on CDM indirectly leading to the inference 

that equation 3.1 is valid partially and hypotheses H5 is accepted partially.  

5 

MOT → CDM 

 

0.915 that is 

91.5% variance 

in CDM is 

accounted for by 

MOT and SE 

0.303 The path MOT → CDM is statistically significant. Motivation of PTs in 

integrating CPG into CDM, as an independent variable, acts as a predictor of 

clinical decision making. The relationship between MOT and CDM is positive 

and the effect of MOT on CDM is moderate because, the standardised 

regression weight measured for the relationship is greater than 0.3 but less than 

0.5 (Kline, 2015). That is when motivation of PTs in integrating CPG into 

CDM changes in the positive direction, then that change is expected to 

influence the clinical decision-making change in the positive direction, leading 

to moderate integration of CPG into CDM. As a corollary, it can be said that 

when motivation of PTs in integrating CPG into CDM changes in the negative 

direction, then that change is expected to influence clinical decision-making 

change in the negative direction, leading to moderate integration of CPG into 

CDM. Thus, when the motivation of PTs in integrating CPG into CDM is 

moderate, then the integration of CPG into CDM is expected to be moderate. 

Hypothesis 

H7f is 

accepted. 

SE → CDM 0.762 The path SE → CDM is statistically significant. Self-efficacy, as an 

independent variable, acts as a predictor of clinical decision making. The 

relationship between SE and CDM is positive and the effect of SE on CDM is 

large because, the standardised regression weight measured for the relationship 

is greater than 0.5 (Kline, 2015). That is when self-efficacy changes in the 



191 

 

positive direction, then that change is expected to influence the clinical 

decision-making change in the positive direction, leading to greater integration 

of CPG into CDM. As a corollary, it can be said that when self-efficacy 

changes in the negative direction, then that change is expected to influence 

clinical decision-making change in the negative direction, leading to lesser 

integration of CPG into CDM. Thus, greater the self-efficacy, the higher will 

be the integration of CPG into CDM. Similarly, lesser the self-efficacy, lower 

will be the integration of CPG into CDM.   

KNOW↔ ATT 

KNOW↔ MOT 

KNOW ↔ SE 

ATT ↔ SE 

ATT ↔ MOT 

MOT ↔ SE 

Only three covariant 

relationships namely 

KNOW ↔ SE, 

ATT ↔ MOT and 

MOT ↔ SE were found 

to be significant at a p-

value of 0.05 or less. 

The two other barriers namely lesser knowledge and attitude were found to be 

associated with MOT and SE and found to be statistically significant. This 

indicated that their association can affect the relationships MOT→CDM and 

SE→CDM indirectly. Thus, KNOW and ATT together with MOT and SE 

affect CDM.  This implies that equation 3.1 is partially accepted and 

hypothesis H5 is partially accepted.  

 KNOW→ CDM 

SE → CDM 

ATT↔KNOW 

ATT↔SE 

MOT↔KNOW 

MOT↔SE 

MOT↔ATT 

 Found to be statistically 

not significant 

Hypothesis H7b is rejected.  

 ATT→ CDM 

MOT → CDM 

SE↔KNOW 

ATT↔SE 

MOT↔KNOW 

MOT↔SE 

KNOW↔ATT 

 Found to be statistically 

not significant 

Hypothesis H7e is rejected.  
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At this stage, the results of the analysis of the data collected from four groups, namely EM-pre-

intervention, EM-post-intervention, VCoP-pre-intervention and VCoP-post-intervention groups were 

completed except for the one collected in section 7, in the survey questionnaires distributed to the 

relevant groups. Prior to analysing the data collected using the questions given section 7, it was 

necessary to summarise the outcome of the data analysis conducted up to now. This was done 

comparing the results provided in sections 5.10 to 5.15 above. 

 

5.16 Inference drawn from the data analysis pre-intervention of EM 

From sections 5.8 and 5.10 it can be seen that hypotheses H1 to H4 could be accepted. This indicates 

that the four variables KNOW, ATT, SE and MOT, act as barriers to the integration of CPG into 

CDM, because the four variables have been found to have direct, positive and significant relationship 

with CDM. This implies that when any change in the positive direction occurs in KNOW, ATT, SE 

and MOT, then this change will be reflected on CDM, which is expected to change in the positive 

direction. This can be interpreted in a way that, when KNOW, ATT, SE and MOT change in the 

positive direction, the barriers lack of knowledge, the unfavourable attitude, lack of self-efficacy of 

PTs to integrate CPG into CDM and lack of motivation are expected to change in the negative 

direction. This is a significant finding. 

 

5.17 Inference drawn from the data analysis pre-intervention of the VCoP 

From section 5.15, figures 5.6 to 5.9 and Table 5.19, it can be seen that hypotheses H7a, H7b, H7c 

and H7f could be accepted, whereas hypothesis H5 could be accepted partially. This indicates that 

collectively the four variables KNOW, ATT, SE and MOT can affect CDM. This implies that two or 

more variables from the group KNOW, ATT, SE and MOT could act in combination. That is when 

the group of variables including the minimum number of two or maximum number of four act 

together, then combined influence of the variables is expected to affect CDM in the positive direction. 

Similarly, when those variables act in combination, then the combined influence is expected to affect 

CDM negatively. Thus, when the combination of the variables KNOW, ATT, SE and MOT change in 

the positive direction, then the change in CDM will be in the positive direction. This implies that, 

when the combined impact of variables is changing in the positive direction, then their combined 

effect can impact on barriers namely lack knowledge, lack of attitude, lack of self-efficacy to integrate 

CPG into CDM and lack of motivation of PTs to integrate CPG in to CDM leading to a change in the 

negative direction. Although the results have not been able to address all the hypotheses provided in 

Table 5.24, the results have shown examples of the combination of variables as a set of four, three and 

two could affect CDM.  This is a major finding of this research which requires the investigation of the 

impact of multicomponent KTIs on multiple barriers. 
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5.18 Inference drawn from the data analysis post-intervention of EM  

After administering the KTIs, the same questionnaire as mentioned was distributed to the participants 

to collect data to test the influence of the KTI on the variables KNOW, ATT, SE and MOT. The 

results showed that there is an impact of the KTI, on the individual barriers. Results obtained using 

AMOS showed that the following hypotheses are valid, H2 to H4 (see Table 5.21). H1 was not valid, 

indicating that knowledge is unlikely to impact CDM, after the PTs have been exposed to the CPG. 

Results further showed that the effect of the KTI variables ATT, SE and MOT was expected to reduce 

the impact of the barriers to the integration of CPG into CDM. This was evident from the pre and 

post-intervention results, details of which are discussed in Chapter 6. 

 

5.19 Inference drawn from the data analysis post-intervention of VCoP 

Results in section 5.15 showed that the hypotheses H7a, H7c, H7d and H7f are valid. This indicated 

that VCoP as the KTI has impacted the barriers grouped under different sets, at the same time, 

indicating its ability to act as the multicomponent KTI. These results when compared with those 

obtained prior to the administration of the KTI; there was definite difference in the results which 

showed that the operation of the KTIs has affected the barriers. Detailed discussion on this issue is 

provided in Chapter 6.  

 

5.20 Results of the statistical analysis to test the hypotheses H1- H9 

The result of the data analysis up to now was used to test the hypotheses HI to H9, is given in Table 

5.24. From the analysis at this stage, the comparison between single and multicomponent KTIs 

yielded mixed results, which is discussed in this section. 
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Table 5.24 Summary of the verification of hypotheses 

No. Hypotheses EM group VCoP group 

  Pre 

intervention 

Post 

intervention 

Pre 

intervention 

Post 

intervention 

1 H1: The lesser the extent of knowledge of PTs about CPG, the lesser will be the integration of 

CPG in CDM.   

Accepted Rejected NA NA 

2 H2: The lesser the extent of favorable attitude of PTs towards CPG, the lesser will be the 

integration of CPG in CDM. 

Accepted Accepted NA NA 

3 H3: The lesser the extent of self-efficacy of PTs towards CPG, the lesser will be the integration of 

CPG in CDM. 

Accepted Accepted NA NA 

4 H4: The lesser the extent of motivation of PTs towards CPG, the lesser will be the integration of 

CPG in CDM. 

Accepted Accepted NA NA 

5 H5: The lesser the knowledge of CPG, favourable attitude, self-efficacy and motivation of PTs 

towards CPG, the lesser will be the integration of CPG into CDM.  

NA NA Rejected Accepted 

partially 

6 H6a: The lesser the knowledge of CPG, favourable attitude and self-efficacy of PTs towards CPG, 

the lesser will be the integration of CPG into CDM.  

NA NA Rejected Rejected 

7 H6b: The lesser the knowledge of CPG, favourable attitude and motivation of PTs towards CPG, 

the lesser will be the integration of CPG into CDM. 

NA NA Rejected Accepted 

partially 

8 H6c: The lesser the favourable attitude, self-efficacy and motivation of PTs towards CPG, the 

lesser will be the integration of CPG into CDM. 

NA NA Rejected Rejected 

9 H6d: The lesser the knowledge of CPG, self-efficacy and motivation of PTs towards CPG, the 

lesser will be the integration of CPG into CDM. 

NA NA Rejected Accepted 

partially 

10 H7a: The lesser the knowledge of CPG, and favourable attitude of PTs towards CPG, the lesser 

will be the integration of CPG into CDM. 

NA NA Accepted Accepted 

11 H7b: The lesser the knowledge of CPG, and self-efficacy of PTs, the lesser will be the integration 

of CPG into CDM. 

NA NA Accepted Rejected 

12 H7c: The lesser the knowledge of CPG, and motivation of PTs, the lesser will be the integration of 

CPG into CDM. 

NA NA Accepted Accepted 

13 H7d: The lesser the favourable attitude and self-efficacy of PTs towards CPG, the lesser will be 

the integration of CPG into CDM. 

NA NA Rejected Accepted 

14 H7e: The lesser the favourable attitude and motivation of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

NA NA Rejected Rejected 

15 H7f: The lesser the self-efficacy and motivation of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

NA NA Accepted Accepted 
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16 H8a: Relative advantage of EM positively impacts the knowledge of PTs to integrate CPG into 

CDM.  

NA Accepted NA NA 

17 H8b: Relative advantage of EM positively impacts the attitude of PTs to integrate CPG into CDM.  NA Accepted NA NA 

18 H8c: Relative advantage of EM positively impacts the self-efficacy of PTs to integrate the CPG 

into CDM.  

NA Accepted NA NA 

19 H8d: Relative advantage of EM positively impacts the motivation of PTs to integrate the CPG into 

CDM.  

NA Accepted NA NA 

20 H9: Relative advantage of VCoP positively influences the knowledge of PTs to integrate CPG into 

CDM, the attitude of PTs to integrate CPG into CDM, the self-efficacy of PTs to integrate the 

CPG into CDM and the motivation of PTs to integrate the CPG into CDM.   

NA NA NA Accepted 

partially 
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It can be seen from Table 5.24 that the same assumptions have been tested on those two occasions, 

which led the researcher to observe for any change in the behaviour of PTs in integrating CPG for 

VTE in PT into CDM, in the presence of barriers as well as after the introduction of KTIs to influence 

the barriers. As mentioned in Table 5.24, it is seen that not all hypotheses were accepted, which gave 

an indication about those variables that could act as barriers to the integration of CPG into CDM, 

which variables did not act as barriers, which group of barriers could act as barriers and which group 

did not. If the same hypotheses had not been tested throughout the research, it would have implied 

that there is no relationship between the two tests that were conducted in this research; prior to the 

administration of KTIs and post administration of the KTIs. Testing the same hypotheses twice clearly 

pointed out that, if there were changes in the management and behavioural aspects of PTs, those 

managerial and behavioural changes must have affected those hypotheses, which indeed has been 

demonstrated in this research. A new set of hypotheses would have necessitated testing of new aspects 

that are unrelated to the initial conditions. The rejection or acceptance some hypotheses at the post 

intervention stage, which were accepted initially, demonstrated that the changes that have occurred in 

the managerial and behavioural aspects of PTs are due to the impact of KTIs. This led to the 

understanding of the cause and effect relationship that exists between those managerial and 

behavioural barriers that affect PTs in their integration of CPG into CDM and the KTIs, an important 

finding of this research. This concluded the data analysis of the data collected using EM and VCoP to 

verify the hypotheses HI to H9.  AT this stage a comparison between single and multicomponent 

KTIs was carried out which yielded mixed results. Such a comparison was necessary to test the 

hypothesis H10. 

 

5.21 Results of the statistical analysis to test the hypotheses H10 

While testing H10, the main assumptions made in this test need to be understood. The population of 

PTs, who were chosen as the target population had certain common characteristics, implying that any 

random sample drawn from the target population will have equal chance of being selected or replaced. 

Another assumption was that CPG for VTE in PT is newly published and hence the participants in the 

sample population were expected to have similar managerial and behavioural characteristics with 

regard to integration of CPG. This assumption was necessary as the administration of KTIs required a 

homogenous sample population that could yield reproducible results. In addition, the mean of 

responses of the collected data, using the four questionnaires, analysed using SPSS showed that the 

trend of the responses swayed indicating improvements when the means between pre and post 

intervention administration were compared. For instance, the maximum figure for the mean of the 

responses obtained for EM group pre-intervention was 4.26 (see Table 5.2), while the figure for the 

mean of the responses obtained for the EM group post-intervention was 4.35 (see Table 5.3). 

Similarly, the maximum figure for the mean of the responses obtained for the VCoP group pre-

intervention was 4.59 (see Table 5.3), while the figure for the mean of the responses obtained for the 
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VCoP group post-intervention was 4.60 (Table 5.3). Although the differences seem to very little, the 

trend is clear which shows that post-intervention administration, there is a trend that shows that the 

maximum responses were orienting towards the point ‘strongly agree’ on the Likert scale.  These 

assumptions were essential to derive meaningful results that could be interpreted to understand the 

phenomenon of KT of CPG into CDM. Keeping these assumptions at the background, the differences 

in variances reported by AMOS are used, while testing the relationship between barriers and CDM. 

The relationships tested, the variances recorded, and the interpretation provided thereof are in sections 

5.8 and 5.10 and Tables 5.19, 5.20, 5.21 and 5.23. However, one point that attracts attention is that the 

minimum and maximum variances, reported by AMOS during the analysis of data collected from both 

the EM and VCoP groups, at the pre and post-intervention stage showed marked differences. Those 

readings are illustrated in Table 5.25 for interpretation. 

 

Table 2.25 Comparison of variances amongst different groups 
Relationship Variances 

(SMC) of 

relationships 

-EM group 

pre-

intervention 

Variances 

(SMC) of 

relationships 

-EM group 

post-

intervention 

Variances 

(SMC) of 

relationships -

VCoP group 

pre-

intervention 

Variances 

(SMC) of 

relationships -

VCoP group 

post-

intervention 

Interpretation 

 Min Max Min Max Min Max Min Max The interpretation 

is that while the 

variance difference 

is high in the case 

of VCoP (91.5 - 

.56.1) with regard 

to EM group it can 

be seen that the 

variance difference 

is (26.3% - 72.8%) 

KNOW →CDM 26.3%        

ATT→CDM  39%       

ATT→CDM   48%      

MOT → CDM    72.8%     

KNOW→CDM 

ATT → CDM 

    56.1%    

KNOW→CDM 

MOT → CDM 

     62.1%   

KNOW→CDM 

ATT → CDM 

      70.7%  

MOT → CDM 

SE → CDM 

       91.5% 

 

From Table 2.25, it can be seen that the EM as a single component KTI, is able to influence the 

barriers to a greater extent in the post-intervention administration stage showed as a variance of 

24.8% ((Post intervention variance of 72.8%)- (Preintervention variance of 48%) =24.8%). As far as 

the VCoP was concerned, 21.5% of variance was shown ((Post intervention variance of 91.5%) - 

(Preintervention variance of 70%) = 21.5%). Thus, when one sees the difference in the variance 

accounted for in CDM by the barriers after the administration of the KTIs, and then it is possible to 

infer that EM appears to be better with a 24.8% difference. But as far as the variance accounted for in 

CDM by the barriers itself was concerned, VCoP as a multicomponent KTI produced a maximum 

variance, accounted for in CDM after the administration of VCoP which is reported as 91.5% when 

compared to EM which is reported as 72.8%.  This can be interpreted that, in this research, while EM 

as a single component KTI produced a better impact directly on a barrier, the same KTI, does not 
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produce the maximum variance accounted for in CDM, on a barrier in comparison to VCoP. Thus, 

taking into account the maximum variance accounted for in CDM as the criterion, it is interpreted that 

a multicomponent KTI strategy is better than single component KTI in achieving the integration of 

CPG into CDM. On the other hand, when one wants to know the impact of the different barriers 

individually on CDM, even when those barriers could act together, then EM as a single component 

KTI could be more useful. These are the inferences drawn from the data analysis in this section. Thus, 

in either case hypothesis H10 is found to be acceptable (Table 5.26).  

 
Table 5.26 Comparison of impact of EM as single component KTI and VCoP as multicomponent KTI on 

barriers to the integration of CPG into CDM. 

No. Hypothesis Result 

1 H10: When compared to single component intervention, multicomponent 

intervention is more effective in reducing or removing the impact of barriers to 

the integration of CPG for VTE in PT into CDM. 

Accepted 

 

After concluding this data analysis, the next step taken was to analyse the data collected using section 

7, in the following survey questionnaires “Knowledge translation study pre-intervention survey 

questionnaire (EM & VCoP)”, “Knowledge translation study post-intervention survey questionnaire 

(EM)” and “Knowledge translation study post-intervention survey questionnaire (VCoP)”. This 

section dealt with the actual research knowledge of the PTs and their clinical decision making 

behaviour before and after the administration of the KTIs. As mentioned in the theoretical framework 

assessing the specific research knowledge in terms of CPG for VTE in PT as well as the change in 

their CDM behaviour that occurred due to the impact of the two above mentioned KTIs was the 

central point of this study (see sections 4.10.7.1 and 4.10.7.2). It was not clear in the literature, 

whether single and multicomponent KTIs are effective in influencing the barriers to the integration of 

research knowledge (CPG) into clinical practice (CDMB) in the field of PTs and whether KTIs are 

capable of achieving the translation of research knowledge into clinical practice in reality.  

 

5.22 Analysis of data related to the experiment conducted on KT of research knowledge 

(CPG) into clinical practice (CDMB)  

The data analysis given in the previous sections showed that the barriers, impact of KTIs on those 

four barriers in the KT process of CPG into CDM. In addition to that experiments were carried out to 

assess, whether the actual translation of knowledge have taken place due to the administration of KTIs 

measured empirically by change in the CPG specific knowledge and the CDM behaviour of the PTs, 

as explained in section 3.7 in the theoretical framework.  In this experiment, CPG specific knowledge 

of the PTs related to CPG for VTE in PT was actually tested, using a newly developed CPG specific 

knowledge score and the CDMB of the PTs using a CDM behaviour vignette score measuring 

instruments at the pre and post administration of the KTIs. These instruments had statements extracted 

from the first version of the CPG for VTE in PT developed in 2015 and when answered objectively to 
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measure the specific CPG knowledge and reflect the CDM behaviour of PTs. Those statements were 

put across to the PTs participating in the research asking them to choose the right answer by ticking 

the ‘yes’ or ‘no’ option given in the instrument. Data was collected from the EM group and VCoP 

group of PTs before and after the administration of the KTIs. The score obtained by the PTs, before 

the administration of the KTIs indicated their current knowledge specific to CPG that could be 

integrated into their clinical practice and their CDMB in clinical practice. The two scores namely, 

knowledge score and CDMB score obtained by them, in the post administration stage of the 

intervention indicated that whether actual translation of CPG knowledge into their decision making 

would have taken place or not. This inference was possible because any PT who had any knowledge 

or no knowledge of CPG; when KTIs are being administered then, the knowledge could have been 

enhanced due to the intervention and reflected in the CDMB. There was an expected difference in 

their knowledge score and CDMB score in the pre and post intervention administration of the KTIs. In 

this situation, the focus is only on the influence of the KTIs, on the actual CPG specific knowledge 

and CDMB of the PT and any change in the scores was attributed to the influence of KTIs on the 

barriers, although the test was not intended to identify any hidden barriers. This is described next.  

 

The section 7 of the questionnaires contained 10 statements each to measure CPG specific knowledge 

and CDMB of PTs. Each statement carried one mark for a right answer and zero mark for a wrong 

answer. That is a PT who is tested using the scale can score a maximum of 20 marks. In the first 

stage, the current knowledge level scores and their current CDMB level scores were measured prior to 

the introduction of the interventions. In the second stage, the knowledge level scores and their CDMB 

level scores post intervention were measured again. Two comparisons were made. First the change in 

the knowledge and CDMB level scores prior to the introduction and post introduction of EM as 

intervention were compared. This was repeated in the case of PTs in the VCoP group. Second a 

comparison between the knowledge and CDMB level scores obtained by PTs in the EM and the 

VCoP groups was made post introduction of the interventions. The results were computed as 

percentages scored by the PTs in either group.  

 

Figure 5.18 shows the comparison of the KNOW scores of those PTs in the EM group pre and post 

intervention phases with regard to the CPG for VTE in PT. Figure 5.19 shows the comparison of the 

KNOW scores of those PTs in the VCoP group pre-and post intervention phase. Figure 5.20 shows 

the comparison of the KNOW scores of those PTs who participated in the EM and VCoP groups in 

the post intervention phase.     
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Figure 5.18 Comparison of knowledge scores obtained by EM group between pre and post intervention 

 

 

 

 

 

 

 

 

 
Figure 5.19 Comparison of knowledge scores obtained by VCoP group between pre and post-intervention 

 

 

Figure 5.20 Comparison of knowledge scores obtained by EM and VCoP groups post-intervention 

 

 

Figure 5.18 shows that there is a close alignment in the scores of the PTs, between pre and post 

introduction of EM, except in the range of scores between 8 and 10. However there is a significant 

difference in the scores between pre and post introduction of the VCoP group, with post intervention 

scores showing significant improvement over the pre intervention scores (Figure 5.19). This showed 

that VCoP as a multicomponent KTI strategy is able to make a significant improvement to the CPG 

specific knowledge of the PTs. Finally, from Figure 5.20 it can be seen that VCoP has brought higher 

improvement to PTs, with a higher score than EM, although EM has brought higher improvements to 
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the PTs who have scores in the range 7 to 9. This information shows that while, EM appears to be 

effective as an intervention in the lower score range related to knowledge of PTs, the VCoP appears to 

be more effective as a multicomponent intervention in the higher score range, related to CPG specific 

knowledge for VTE in PT.  

 

Similarly, the CDM scores were compared. Figure 5.21 shows the comparison of the scores of the PTs 

in the EM group prior to and post introduction of the intervention with regard to the integration of 

CPG for VTE, assessed as CDMB. Figure 5.22 shows the comparison of the CDMB scores of those 

PTs in the VCoP group before and after the intervention. Figure 5.23 shows the comparison of the 

CDMB scores of those PTs who participated in the EM and VCoP groups post introduction of the 

intervention.    

 

Figure 5.21 Comparison of CDMB scores obtained by EM group between pre and post-intervention 

 
 

Figure 5.22 Comparison of CDMB scores obtained by VCoP group between pre and post-intervention 

 
 

In Figure 5.21, it can be seen that the scores of PTs in the EM group, post intervention is better in the 

ranges 6-7 and 9-10 with regard to CDMB. However, in the case of VCoP post intervention scores 

appear to be distinctly better than the pre- intervention CDMB scores (see Figure 5.22). Finally, with 

regard to the comparison between the scores of PTs in the EM and VCoP groups, it can be seen that 

VCoP group has been able to improve the CDMB score significantly, when compared with CDMB 
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score of EM group (see Figure 5.23). Especially in the ranges 7.5-8.5 and 9.5-10, VCoP has shown 

higher improvements in the CDM of PTs after the intervention has been introduced to the PTs. 

However, it must be noted that EM has been very effective in improving CDMB in the range 5-7.5 

which cannot be ignored. 

 
Figure 5.23 Comparison of CDMB scores obtained by EM and VCoP groups post-intervention 

 
 

From these experiments it can be inferred that, VCoP is very effective as a multicomponent 

intervention in the highest range of scores of CPG knowledge and CDMB while EM is seen to be 

effective at lower range of scores as a single component intervention. Thus, while a comparison does 

not clearly indicate that VCoP is more effective than EM across all ranges of the scores with regard to 

both the CPG research knowledge and CDM, it is certainly more effective at a higher level which 

indicates that its effectiveness when compared to that of EM can be considered to be significant. This 

argument provides the basis to conclude that VCoP is more effective in improving the CPG specific 

knowledge and CDMB of PTs as higher percentage of PTs are able to achieve integration of CPG 

research knowledge in to CDMB to the best possible extent as recommended in the CPG. 

 

As far as the validity of the data was concerned, Levene’s test of equal variance was conducted. This 

test provided the basis to conclude that there was equal variance, measured in the data collected 

between the pre and post intervention stages of administration of the KTIs. Further, Levene’s test 

helped to establish homogeneity in the two sample groups, who participated in the pre and post 

intervention administration experiment. Examples of the outcome of the independent sample t-test 

have been reported in Appendices 5.24 to 5.27. The results show that the test of equal variance in the 

two groups of PTs, who participated in the pre and post intervention experiments is not significant, 

indicating that the null hypothesis namely the variance two groups of participants having the same 

variances is accepted. Thus, while establishing the validity using the Levene’s test, the results also 

established that the populations are homogenous. 
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5.23 Chapter summary 

This chapter has provided extensive data analysis used in this empirical study that used several 

statistical tests to derive the findings. The findings show that, out of the 21 hypotheses proposed, 16 

of them have been accepted. The results of the data analyses showed that VCoP as a multicomponent 

KTI is better than EM, when the criterion being judged is which KTI produces maximum variance, 

while EM is better when one wants to study the impact of individual barriers on the translation of 

knowledge to CDM in the context of PTs. Use of SEM provided a meaningful method to handle the 

extensive data analysis. Complex models have been carefully discussed in detail, linking them to the 

research questions. In addition, a new step of corroborating the results of the empirical study of 

comparing the KTIs was introduced in this research by which it is possible to verify the hypotheses in 

a robust manner. Findings show that barriers to KT exist and both single component and 

multicomponent KTIs are effective tin dealing with those barriers in achieving KT of CPG into CDM, 

thereby bridging the CPG-CDM gap. Thus, this chapter as the data analysis and findings sets the basis 

for discussing the findings provided in the next chapter. 
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Chapter 6 

Discussion 

 

6.1 Introduction 

This chapter discusses the research findings that have emerged as a result of the data analysis 

conducted and provided in Chapter 5. The discussions centre around the three research questions set 

out in section 1.4. Each is taken in turn. 

 

6.2 Research Question 1  

RQ1: To what extent do the identified barriers lack of knowledge, attitude, self-efficacy and 

motivation affect the behaviour of PTs in integrating CPG to CDM? 

This question was answered by:  

 identifying some of the barriers that affect the integration of latest research knowledge 

produced in the field of PT into clinical practice;  

 establishing how they affect the process of integration of research knowledge into clinical 

practice in the field of PT; and 

 establishing the extent to which the barriers affected the integration of research knowledge 

into clinical practice in the filed of PT.  

 

Non-integration of the latest research knowledge produced in the field of PT in to the clinical practice 

of PTs, resulting in a research- practice gap is considered to be a major problem in the literature and 

in practice as it affects patient care (see section 2.3.2 in Chapter 2). There have been consistent calls 

in the literature to investigate this issue (Bérubé et al. 2018; Stander et al. 2018; Ladeira et al. 2017; 

De Souza et al. 2017; Sibley & Salbach, 2015; Bernhardsson et al. 2014; Campbell et al. 2013; Scott 

et al. 2012; Schreiber et al. 2009; Salbach et al. 2007; Jette et al. 2003) due to its relevance to 

patientcare. In order to study the concept of research knowledge, CPG was selected to represent 

research knowledge. Further CPG for VTE in PT, being recent and relevant to patient care was chosen 

as the specific example of research knowledge for this study and the other reasons for this selection 

were discussed in sections 2.3.1.1 and 3.1. Next, the concept of CDM was taken as the clinical 

practice behaviour to be investigated. The rationale for the choice of CDM was provided in section 

2.4. Then, the specific gap that exists between the research knowledge and its integration into clinical 

practice that is termed as CPG-CDM gap was investigated (see section 2.3.2). Finally based on the 

findings of the literature review, the concept of barriers that hinder the integration of CPG into CDM 

was studied (see section 2.5). The following assumptions that are supported by literature were made: 

 CPG is a facilitator of CDM and not a barrier (see Appendix 2.4). 

 CDM is a facilitator of management of patientcare and not a barrier (see section 2.4.2). 
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 There is a relationship between CPG and CDM as has been established by the CPG for VTE 

in PT (see section 2.4.1). 

 

Barriers to the integration of research knowledge into clinical practice is an area not well understood 

in the literature (see section 2.5). There are conflicting arguments in the literature about what could be 

considered as a barrier in this context. This was a challenge as CPG itself is considered as a barrier by 

some (Fischer et al. 2016; Cabana et al. 1999) and contradictory to that, CPG as a facilitator of 

evidence based practice (EBP) by some others, enabling integration of research knowledge in clinical 

practice of PTs (Curtis et al. 2017; Nilsen & Bernhardsson, 2013; Salbach et al. 2010). In this 

ambiguous situation it was important to clearly understand and demonstrate what could be considered 

as a barrier. A definition of barrier to integration of research knowledge (CPG) into clinical practice 

of PTs (CDM) was drafted (see section 2.2). From the review of the literature (see section 2.4.1) it can 

be argued that barrier at the practitioner level are those which contribute to the creation of a CPG-

CDM gap and hence, act as constraints or obstacles or components that affect individual PTs’ ability 

to integrate CPG into CDM.  Thus, using this definition, some of the barriers leading to CPG-CDM 

gap were identified in this research.  

 

In addition, it was found that although there are some classifications of barriers to EBP that exist in 

the literature, there is no clear tabulation of barriers to integration of research knowledge into clinical 

practice based on their conclusions in the field of PT, clearly showing the existence of barriers at 

various levels. In this research, a thorough literature search related to barriers to integration of 

research knowledge into clinical practice in the field of PT was conducted and a table (see Table 2.5) 

was developed to identify the barriers existing at the individual practitioner level in the context of PT 

using the Knowledge attitude behaviour framework (KABF) by Cabana et al. (1999) and Fischer et al. 

(2016). The Four different barriers that were selected for this study based on the tabulation provided 

in Table 2.5 are: knowledge, attitude and motivation of PTs towards CPG and self-efficacy of PTs to 

integrate CPG into CDM. Detailed reviews of the identified barriers were given in section 2.5.  The 

four barriers were studied to gain in-depth knowledge about the relationship that could exist between 

the barriers that affect PTs, their clinical practice and the CPG-CDM gap.  Considering the fact that in 

the field of PT hardly any evidence could be found in the literature regarding the linkage between 

barriers that affect PTs, their clinical practice and the CPG-CDM gap in the context of individual 

practitioners, the study of these four barriers that have been broadly recommended in the literature 

provided a good starting point to conduct the investigations where none presently exist. Each one of 

the barriers was discussed in detail, in the sections 2.5.4, 2.4.5, 2.5.6, and 2.5.7 respectively. 

Theoretical support for the choice as well as the description of these barriers to the integration of CPG 

into CDM was provided in sections 2.3.5, 2.4.2, 2.5.1, and 2.7.5. 
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The phrase ‘barriers to the integration of CPG into CDM’ implied that an empirical relationship could 

be constructed between the individual barriers and a group of barriers on the one hand and CPG, 

CDM and the relationship between CPG and CDM on the other hand. For example, knowledge of PT 

in CPG, as an individual characteristic of a PT can be argued to have a direct relationship with the 

ability of the PTs to use that research knowledge in CDM. When PTs do not continuously acquire 

latest research knowledge and apply that knowledge in CDM then that lack of latest research 

knowledge becomes a barrier on the part of those PTs who do not regularly acquire latest research 

knowledge. Thus, knowledge can be argued to be related to CDM and management of patient care 

and can be posited that lack of knowledge acts as a barrier.  This argument leads to a direct 

relationship between knowledge and CDM that provides some clue on the extent to which it can affect 

the relationship between CPG and CDM and hence the CPG-CDM gap and management of patient 

care. Similar arguments could be extended to the three other behavioural components of PTs namely 

attitude and its integration into CDM, self-efficacy and motivation of PTs in integrating into CDM 

leading to establishing direct relationships with CDM. The above relationships were depicted in 

Figures 3.1, 3.2, 3.3 and 3.4. In Chapter 3, the theoretical support to establish these relationships was 

provided (see sections 3.4.1, 3.4.2 and 3.4.3). These relationships were empirically tested and 

analysed in Chapter 5 (see sections 5.5 and 5.10). Before explaining the findings derived from the 

analysis of the relationship, it is necessary to understand to what extent the identified barriers could 

operate as a group or in combination and affect the integration of CPG into CDM. This is discussed 

next.   

  

While the relationship between practitioner level behavioural and managerial barriers of PTs were 

related to CDM, it was also possible to conceive that barrier could coexist and operate in conjunction 

with each other. That is to say, the four barriers identified above could also be construed to act 

together at the same instant of time. Such an action could also witness an interaction amongst the four 

barriers leading to a complex situation. This situation was depicted in Figure 3.5. Theoretical support 

for such a conceptualisation was provided under section 3.5. While a cluster or group of barriers could 

be assumed to be linked to CDM, how and to what extent such a cluster of barriers influence CDM, is 

not well explained and understood in the literature and no empirical study has been conducted to 

investigate such a situation.  

 

Based on the above arguments two sets of relationships was established one to explain the individual 

influence of barriers on CDM and the other the combined effect of barriers on CDM. They were: 

Knowledge → CDM, Attitude → CDM, Self-efficacy of PTs to integrate CPG into CDM →CDM and 

Motivation of PTs towards integrating CPG into CDM → CDM. ……..(Relationship 1) 
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Knowledge, Attitude, Self-efficacy of PTs to integrate CPG into CDM →CPG) and (Motivation of 

PTs towards integrating CPG into CDM) → CDM…… (Relationship 2) 

 

It is argued that, if these relationships are valid, then it is possible to explain the extent to which those 

barriers affect CDM and hence the extent of integration of CPG into CDM. The reason for arriving at 

this conclusion were explained in Tables 2.4 to 2.7 in which realistic examples were provided on, how 

the barriers act on CDM when CPG is involved and therefore the integration of CPG into CDM. Thus, 

on the one hand the influence of barriers on CDM has been derived from the literature and on the 

other it is argued that a direct relationship between the barriers and CDM could explain the extent of 

influence the barriers have on the integration of CPG into CDM and consequently the impact on the 

CPG-CDM gap in either reducing it or eliminating it. 

 

The models depicted in (Relationship 1) above were tested using the data collected from the group of 

PTs, identified as EM group (see section 3.6). This group was named ‘EM group’ because this group 

was to be administered a single component intervention called education material (EM) later in the 

research. Similarly, the model in (Relationship 2) above was analysed using data collected from 

another group of PTs named ‘VCoP group’ because this group was to be administered a 

multicomponent intervention (see section 3.6). 

 

At this stage findings of the data analysis were used to determine the extent to which the barriers 

identified in this research affected CDM, led to the following findings, provided group-wise: 

 

6.3 Relationship between (Knowledge, Attitude, Self-efficacy and Motivation) and CDM 

6.3.1 Educational material (EM) Group 

Three steps were used to determine the extent to which, the barriers affected the integration of the 

CPG into CDM. First, the variance accounted for in CDM by a change in each one of the four barriers 

was analysed using the AMOS report. The second step involved was the establishment of statistical 

relationship between each one of the barriers and CDM, using standardised regression analysis report, 

produced by AMOS. The third step was the total effect of each one of the barriers on CDM and hence 

the CPG-CDM gap. These aspects are discussed next. 

 

6.3.1.1 Pre-intervention SMC explained in CDM with regard to EM-group 

From sections 5.8 and 5.10, the Table 6.1 was derived. 
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Table 6.1Variance accounted for in CDM due to change the barriers (EM-group Pre intervention stage) 

Variable Percent of variance accounted for in 

CDM (Estimate, SMC) 

KNOW 26.3 

ATT 39 

SE 32 

MOT 32 

 

Table 6.1 clearly points out that any change in the barriers affecting the CDM behaviour of PTs. 

 

6.3.1.2 Preintervention standardised regression weight (EM-group). 

Next, the existence of statistically significant relationship between the barriers and the CDM 

behaviour of PTs was examined; using the AMOS report on standardised regression weights (Table 

6.2). 

Table 6.2 Statistical relationship between barriers and CDM (EM-group) 

Dependent variable 
 

Independent variable Estimate 

CDM ← KNOW 0.513 

CDM ← ATT 0.62 

CDM ← MOT 0.57 

CDM ← SE 0.56 

 

Results of the standardised regression tabulated in Table 6.2 indicate that there is large effect of 

barriers on the CDM behaviour of the PTs. This indicates that management and behavioural barriers 

with respect to CPG have a large effect on the CDM behaviour of the PTs. This signifies that when 

the impact of the barriers is large, it will be difficult for the PTs to bring about a change in practicing 

behaviour, indicating a large gap between the CPG and CDM. Perhaps this is what is happening in 

actual clinical practice. 

 

6.3.1.3 Standardised total effect of each barrier on CDM 

This quantity explains, to what extent, a unit change in a barrier introduces a change in CDM. Table 

6.3 provides this information for the four barriers. 

Table 6.3 Standardised total effect of barriers on CDM 

 
KNOW ATT SE MOT 

CDM .513 0.623 0.563 0.568 

 

From Table 6.3, it can be seen that a one standard deviation change in the knowledge of CPG, as a 

barrier is shown to effect a change of 0.513 standard deviation change in the CDM behaviour of the 

PTs, related to the integration of the CPG into CDM, in the positive direction. Similarly, a one unit 

standard deviation in attitude towards CPG, as a barrier is shown to effect change of 0.623 standard 

deviation in the CDM behaviour of the PTs, related to the integration of the CPG into CDM in the 

positive direction; a one standard deviation change in the self-efficacy in integrating the CPG, shown 
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to effect a change of 0.563 standard deviation change in the CDM behaviour of the PTs, related to the 

integration of the CPG into CDM in the positive direction; and a one standard deviation change in 

motivation of the PTs in integrating CPG into CDM, is shown to effect a change of 0.568 standard 

deviation change in the CDM behaviour of the PTs, related to the integration of CPG into CDM, in 

the positive direction. These measurements provide a clear idea, of the extent to which, the barriers 

affect CDM which is interpreted in Table 6.4.  

 

 

Table 6.4 Interpretation of the statistical analysis related to EM-group before administration of KTI.  

No Relationship 

between 

independent 

variable (IV) and 

dependent 

variable (DV) 

Standardised 

total effect of 

IV on DV 

Implied barrier effect 

standardised total effect of 

IV in the negative direction 

on CDM behaviour of PTs 

Interpretation of barrier effect 

on CDM behaviour of PTs 

1 KNOW→CDM 0.513 Lack of knowledge  

in CPG (-KNOW) → (-0.513) 

CDM 

Increase in knowledge = 

corresponding decrease in lack of 

knowledge as a barrier → (6.1) 

2 ATT→CDM 0.623 Lack of favourable attitude 

towards  

CPG (-ATT) → (-0.623) CDM 

Increase in favourable attitude of 

PTs in CPG = corresponding 

decrease in unfavourable attitude 

of PTs in CPG as a barrier → 

(6.2) 

3 SE→CDM 0.563 Lack of self-efficacy of PTs in 

integrating CPG  

into CDM (-SE) → (-0.563) 

CDM 

Increase in self-efficacy = 

corresponding decrease in self-

efficacy as a barrier → (6.3)  

4 MOT→CDM 0.568 Lack of motivation of PTs in 

integrating CPG into CDM (-

SE) → (-0.568) CDM 

Increase in motivation of PTs in 

integrating CPG into CDM = 

corresponding decrease in self-

efficacy as a barrier → (6.4) 

 

The interpretations provided in Table 6.4 can be further explained as follows. Considering Equation 

6.1 the inference that can be drawn at this point is that, when lack of knowledge in the CPG acts as a 

barrier, it means that there will be less integration of the CPG into CDM behaviour of the PTs. If this 

barrier has to be eliminated or reduced, then the literature recommends the need to use interventions. 

The assumption here is that if the knowledge of the CPG is enhanced by an intervention, then 

automatically, the quantity called lack of knowledge of the PTs in the CPG is expected to reduce. This 

is clearly indicated by the Table 6.4 which shows that the effect of lack of knowledge of the CPG as a 

barrier has decreased on the integration of the CPG into CDM, by the statistically significant 

relationship that exists between KNOW and CDM. This also indicates that while the knowledge of the 

CPG increases, then the CDM behaviour of the PTs is expected to change, leading to the consequent 

enhancement in the integration of the CPG into CDM and probable improvement in patientcare 

management. This implies that, when the integration of the CPG into CDM is enhanced, then it is 

possible to argue that the CPG-CDM gap has been narrowed due to the enhanced integration of the 
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CPG into CDM and hence the impact of lack of knowledge as a barrier on the integration of the CPG 

into CDM is reduced. This is an important finding which is novel. The nearest findings found in the 

literature was that of Roelens et al. (2006), Lugtenberg et al. (2009) and Cabana et al. (2001), who all 

have argued that the barriers to integration of knowledge of the CPG into clinical practice in the field 

of medicine could exist, although such research findings are not conclusive, and no empirical 

evidence has been provided so far, particularly in the field of PTs. Thus, the findings of this research 

contribute to knowledge and practice directly by expanding the arguments of Roelens et al. (2006), 

Lugtenberg et al. (2009) and Cabana et al. (2001). Similar arguments could be extended with regard to 

the relationships between the behavioural attributes of the PTs namely ATT→CDM, SE→CDM and 

MOT→CDM.  

 

Thus, it can be concluded that the barriers to integration of the CPG as research knowledge into CDM 

as clinical practice, at the practitioner level exist and affect the CPG-CDM gap. The foregoing 

discussions clearly point out that it is possible to predict the impact of barriers to integration of 

research knowledge into clinical practice in PT at the individual level by directly relating those 

barriers to CDM. These arguments point towards the achievement of hypothesis H1, H2, H3 and 

H4.The results show that CPG-CDM gap is created by barrier at the practitioner level and affect the 

PTs’ ability to integrate CPG into CDM in terms of their managerial and behavioural attributes 

namely their knowledge in CPG and its integration into CDM for better patientcare management, 

attitude towards CPG and its integration into CDM, self-efficacy to integrate CPG into CDM and 

motivation to integrate CPG into CDM. It is clear that these four attributes have large effect on CDM 

behaviour of PTs. 

  

6.3.2 VCoP group 

As discussed in the case of the EM group, the variance accounted for in CDM by a change in a group 

of four barriers was analysed using AMOS, the establishment of statistical relationship between the 

group of four barriers and CDM using standardised regression analysis and the total effect of the four 

barriers on CDM and hence the CPG-CDM gap were examined. The results are given below. 

 

6.3.2.1 Preintervention SMC in four barriers of VCoP-group 

From the results presented in section 5.11 and Table 5.19, it can be seen that a group of four barrier 

was not found to have a statistically significant relationship with CDM implying that the four barriers 

may not act in tandem. The implication of this finding could be one of the followings: 

 The barriers do not act in groups. 

 From the four barriers identified that affect integration of the CPG into CDM, a combination 

of three barriers can be analysed at a time with a possibility of affecting the integration of 

CPG into CDM. That is, there could be possibilities that if one of the barriers is excluded as 
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an independent variable from the group of four barriers and made a covariate, then there may 

be a possible effect of the three barriers and the covariate on CDM. This was represented by 

equations 3.2, 3.3, 3.4 and 3.4.1 

 Alternatively, there could be possibilities that if two of the barriers were to be excluded as 

independent variables from the group and made covariates, then there may be a possible 

effect of the barriers on CDM. This was represented by equations 3.5 to 3.10. 

 

The analysis in section 5.11 revealed that there is a statistically significant correlation amongst the 

four barriers and CDM. That is to say, the barriers can act in a group or combination but in this 

research, they did not act in group of four. This showed that hypothesis H5 was not valid. This is a 

significant finding as the nearest finding in the literature that can align with this finding is that of the 

Theoretical domain framework (TDF) by Michie et al. (2011) which argues that the 12 domains could 

be linked to practitioner behavioural change, amongst which, many of the behavioural changes of the 

PTs could be brought under groups including the ones in this research. Even in their research, Michie 

et al. (2011) did not treat those behavioural aspects as barriers to integration of research knowledge 

into clinical practice, although it is implied in the literature that those behavioural attributes can act as 

barriers and interventions’ can impact those barriers. This is an important finding of this research, 

namely that barriers to integration of research knowledge into clinical practice can be grouped and 

analysed to find how those groups of barriers influence the CPG-CDM gap. Thus, the possibility that 

the barriers do not act in groups is negated. The correlation amongst the group of barriers and CDM 

could signify that a group with lesser number of barriers, for instance combinations of three barriers, 

could directly influence CDM, with the fourth acting as covariate in the integration of CPG into 

CDM. This aspect is discussed next. 

 

One of the four barriers was excluded from the group leading to the formation of a group of three 

barriers and the excluded barrier was associated with the three as a covariate. That is combinations of 

three barriers that affected the integration of the CPG into CDM were formed and considered as 

models and these combinations were indicated by equations 3.2, 3.3, 3.4 and 3.4.1 given in Chapter 3. 

The results of the analysis showed that all possible combinations of barriers in groups of three, with 

an excluded barrier as a covariate were not related to CDM and that there was no statistical 

significance in those relationships. Again, the interpretation could be that while the correlation 

amongst the barriers and CDM is found to be statistically significant (see section 5.11 and Table 5.19) 

they may not influence CDM as a group of three barriers with the excluded barrier as a covariate. That 

means hypotheses H6a, H6b, H6c and H6d were rejected. These findings are very similar to those 

discussed in the previous paragraph. After this process, the barriers in groups of two with the other 

two excluded barriers as covariates were tested and this combination appears to have direct influence 

on CDM. This is discussed next.  
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Some combinations of barriers to the integration of CPG into CDM in groups of two were formed and 

the excluded barriers were associated with the two barriers as covariates. Models were proposed, and 

those combinations are indicated by equations 3.5 to 3.10. Among those relationships, only equations 

3.5, 3.6, 3.7 and 3.10 were found to be valid and equations 3.8 and 3.9 were not found to be valid. 

Therefore, hypotheses H7a, H7b, H7c and H7f were found to be valid and H7d and H7e were 

rejected. The detailed findings provided in Table 5.19 showed that amongst the six different 

combinations possible, only four combinations were found to be related to CDM and those 

relationships were found statistically significant. The variances accounted for in the CDM by those 

different combinations are reproduced in Table 6.5.  

 

Table 6.5 Variance accounted for multiple barriers on CDM 

No. Relationship Squared Multiple Correlation 

1 KNOW→CDM 0.561 that is 56.1% variance in CDM is 

accounted for by KNOW and ATT ATT → CDM 

KNOW↔ ATT; KNOW↔MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT ↔ 

MOT; MOT ↔ SE 

All covariance relationships statistically 

significant at a p-value of 0.5 

2 KNOW→CDM 0.585 that is 58.5% variance in CDM is 

accounted for by KNOW and SE SE → CDM 

KNOW↔ ATT; KNOW↔ MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT ↔ 

MOT; MOT ↔ SE 

All covariance relationships statistically 

significant at a p-value of 0.5 

3 KNOW→CDM 0.621 that is 62.1% variance in CDM is 

accounted for by KNOW and MOT MOT → CDM 

KNOW↔ ATT; KNOW↔MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT ↔ 

MOT; MOT ↔ SE 

All covariance relationships statistically 

significant at a p-value of 0.5 

4 MOT → CDM 0.593 that is 59.3% variance in CDM is 

accounted for by MOT and SE SE → CDM 

KNOW↔ ATT; KNOW↔ MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT ↔ 

MOT; MOT ↔ SE 

All covariance relationships statistically 

significant at a p-value of 0.5 

 

From Table 6.5, it can be seen that the four combinations of barriers were found to account for a large 

variance in CDM, with a minimum of 0.561 accounted for by the group of barriers KNOW and ATT 

and the maximum accounted for by the group of barriers KNOW and MOT.  In each one of the 

combinations, it is possible to see that the excluded variables have significant correlation with the 

barriers. The inference could be made that the barriers in groups of two and with combinations 

(KNOW, ATT), (KNOW, SE) (KNOW, MOT) and (SE, MOT), directly impact CDM with covariates 

(SE, MOT), (ATT, MOT), (ATT, SE) and (KNOW, SE) respectively. It can be argued that the 

covariates influence the main variates, in each one of the combination, indicating that they have an 

indirect effect on CDM. This is a significant finding, which clearly pointed out that the four barriers 

act on CDM, as a group, with some directly affecting CDM, while the others act indirectly. However, 

in order to gain greater knowledge on how the combinations actually affect CDM and to what extent, 
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and to make conclusions, further examination of the standardised regression weight, and standardised 

total effects of the groups of barriers on CDM was required, in a similar manner to that conducted in 

the case of the EM group. 

 

6.3.2.2 Preintervention standardised regression weight of barriers and CDM (VCoP group) 

This quantity explains to what extent a unit change in a group of barriers introduce a change in CDM. 

Table 6.6 provides this information for the four groups of barriers, whose relationship with CDM is 

statistically significant 

 

Table 6.6 Standardised regression weights of the relationships between four different groups of 

barriers and CDM 

No. Relationship Standardised Regression 

weight 

1 KNOW→CDM 0.545 

ATT → CDM 0.309 

KNOW↔ ATT; KNOW↔MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT 

↔ MOT; MOT ↔ SE 

All covariances were found 

to be significant at a p-

value of 0.05 or less. 

2 KNOW→CDM 0.358  

SE → CDM 0.468 

KNOW↔ ATT; KNOW↔ MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT 

↔ MOT; MOT ↔ SE 

All covariances were found 

to be significant at a p-

value of 0.05 or less. 

3 KNOW→CDM 0.468  

MOT → CDM 0.431  

KNOW↔ ATT; KNOW↔MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT 

↔ MOT; MOT ↔ SE 

All covariances were found 

to be significant at a p-

value of 0.05 or less. 

4 MOT → CDM 0.343 

SE → CDM 0.502  

KNOW↔ ATT; KNOW↔ MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT 

↔ MOT; MOT ↔ SE 

All covariances were found 

to be significant at a p-

value of 0.05 or less. 

 

The results show that groups of barriers namely (KNOW, ATT), (KNOW, SE) (KNOW, MOT) and 

(SE, MOT) can predict, a change in CDM, when associated with covariants as (SE, MOT), (ATT, 

MOT), (ATT, SE) and (KNOW, SE) respectively. The extent to which, the combination of groups of 

barriers and their covariants affect CDM can be understood when the total effect of these barriers is 

examined. 

 

6.3.2.3 Standardised total effect of four groups of barriers on CDM 

The AMOS report on the four groups of barriers presented in Table 6.6, with regard to the total effect 

on CDM, in each case is provided below in Tables 6.7 to 6.10. 
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Standardized Total Effects (Group number 1 - Default model) 

Table 6.7 Total effect of the combination of group of barriers (KNOW, ATT) with covariants (SE, MOT) 

 
MOT SE ATT KNOW CDM 

CDM .000 .000 .309 .545 .000 

 

Standardized Total Effects (Group number 1 - Default model) 

Table 6.8 Total effect of the combination of group of barriers (KNOW, SE) with covariants (ATT, MOT) 

 
MOT SE ATT KNOW CDM 

CDM .000 .468 .000 .358 .000 

Standardized Total Effects (Group number 1 - Default model) 

Table 6.9 Total effect of the combination of group of barriers (KNOW, MOT) with covariants (ATT, SE) 

 
MOT SE ATT KNOW CDM 

CDM .431 .000 .000 .468 .000 

Standardized Total Effects (Group number 1 - Default model) 

Table 6.10 Total effect of the combination of group of barriers (SE, MOT) with covariants (KNOW, ATT) 

 
MOT SE ATT KNOW CDM 

CDM .343 .502 .000 .000 .000 

 

Tables 6.7 to 6.10 indicate the following. From Table 6.7, it can be seen that the total effect of 

KNOW on CDM is more dominant than ATT. This implies that, where PTs’ self-efficacy and 

motivation in integrating CPG into CDM are supporting the knowledge of CPG and their attitude 

towards CPG, then knowledge could be a greater barrier than the others. That is, in regard to the PTs’ 

behavioural attributes when SE and MOT are positively associated with KNOW and ATT, then it is 

the knowledge of the CPG requires greater attention when compared to the attitude of the PTs, 

towards CPG. Perhaps changing the attitude of the PTs towards the CPG is less difficult, when 

compared to their knowledge in the CPG as barriers, assuming that SE and MOT of the PTs have no 

direct impact on CDM in this study. The extent of influence of the covariants on KNOW and ATT is 

large (all exceeding 0.5) as can be seen from Table 6.11. 

 
Table 6.11 Correlation between covariants in the analysis of the standardised total effect of KNOW and ATT on 

CDM 

   
Estimate 

KNOW ↔ ATT .497 

KNOW ↔ SE .726 

KNOW ↔ MOT .561 

ATT ↔ SE .593 

ATT ↔ MOT .830 

SE ↔ MOT .646 
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This is a significant result that shows clearly that the behavioural and managerial attributes could vary 

amongst the PTs and if two barriers have direct relationship with CDM, and then the remaining two 

could be associated to CDM indirectly. This phenomenon could be witnessed in the real world 

situations, where behavioural attributes do not manifest uniformly in all human beings and if one or 

two of them are dominant then others could be less dominant but still contribute to the behavioural 

and managerial attributes. Hence, it can be proposed that some barriers behave as direct barriers to the 

integration of CPG into CDM in groups, while others could be associated indirectly with them.  No 

such findings have been reported in the available literature, and group behaviour and interaction 

amongst the barriers has not been studied in regard to the PTs yet. The nearest supporting arguments 

come from Fischer et al. (2016) and Cabana et al. (1999) who posited that barriers could act together 

on clinical practice but did not empirically test their model to establish any statistically significant 

relationship on their group interaction of barriers directly on CDM or indirect interaction of barriers 

on CDM.  

  

Similar arguments can be extended in relation to the findings derived from the Tables 6.8 to 6.10 

(Appendix 6.1). However, one noticeable point that emerges is that; KNOW is a barrier in all the 

three groups, followed by SE and MOT, which are barriers in two groups. Thus, it is possible to 

conclude that, in this research, knowledge of the CPG appears to be a dominant barrier followed by 

the self-efficacy and motivation of the PTs to integrate the CPG into CDM. The least affecting barrier 

among the PTs appears to be attitude. These are significant findings. It is possible to explain this 

situation in the following manner. The most natural thing that is witnessed in human behaviour is that 

the behavioural attributes like attitude, self-efficacy and motivation, might not manifest together, at 

the same time and at the same level. It is possible in some human beings that, the attribute of attitude 

is a barrier and in some others one of the remaining factors as self-efficacy, motivation and 

knowledge in practice can be a barrier. Further, these barriers can also coexist, meaning that some of 

them could be dominant and some others could be less dominant. In some practitioners, more than 

one attribute could be dominant and, in some others, nothing is dominant. If one takes into account 

these happenings as natural phenomena observed in human beings, it is possible to infer that the 

findings of this research with regard to group of attributes operate like barriers in combinations of 

two. If this argument is taken into account, then the results of this research, which showed that groups 

of four and three barriers do not have statistically significant direct and positive relationship with 

CDM can be explained. It is possible that in reality, groups of four and three barriers do not act in 

combination at the same time on CDM and CPG-CDM gap directly amongst the PTs. It is also 

possible to argue that the results of this research showed that only two barriers to integration of the 

CPG into CDM act directly on PTs with support from associated barriers. These are inferences that 

need to be further explored. However, in the field of PTs there are no similar findings that could be 

compared with these results, while in other fields like nursing; there are some publications with regard 
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to CDM that provide the knowledge about some relationships that appear to confirm this result. For 

instance, Smith et al. (2008) argue that clinical decision makers are affected by many attributes of the 

individual decision makers including knowledge, attitude, motivation and self-efficacy. The finding of 

this research is in alignment with the arguments of Smith et al. (2008) but has expanded those 

arguments to a specific case of CDM in PT, by empirically testing the behavioural attributes of the 

PTs.  Thus, in one way, the findings of this research confirm the arguments of Smith et al. (2008) and 

on the other hand, this study adds to the existing knowledge by postulating that those attributes can 

act as barrier in PT, thereby bringing in the new dimension of viewing the attributes as barriers to the 

integration of the CPG into CDM, that can eventually affect the patientcare. The findings confirmed 

that hypothesis H5 is accepted partially. Thus, it can be concluded that RQ1 has been achieved.  

 

6.4 Research Question 2 

RQ2: In order to address the identified barriers, can single and multicomponent KTIs be used to 

change the practice behaviour of PTs in integrating CPG to CDM? 

In order to address this question, the following steps were taken, which are discussed thereafter. 

 discussion on the definition of the KTIs and their relationship to barriers to integration of the 

CPG into CDM; 

 discussion on the choice of KTIs and an attribute of the interventions that could be used to 

represent the intervention; 

 discussion on the administration of KTIs on the two groups of PTs chosen for study namely 

the EM-group and VCoP group; 

 measurement of the impact or influence of KTIs on the barriers to integration of the CPG into 

CDM and the CPG-CDM gap; 

 discussion on the use of the same set of hypotheses H1 to H7 for affirming the hypotheses or 

falsifying them, when tested across the same sample population, prior to and post 

administration of the KTI; 

 discussion of the findings of the relationship between KTI and barriers on the one hand and 

interventions and the CPG-CDM gap on the other; and 

 discussion on whether the KTIs really changed the behavioural attributes of the PTs after the 

administration of the intervention when compared to the pre-intervention stage. 

 

6.4.1 Discussion on the definition of the KTIs and their relationship to barriers 

The definition of interventions used in this research was that interventions impact barriers and can be 

used to remove barriers (see section 2.7.3). A distinction must be made here between the interventions 

used in healthcare contexts and the ones referred in this research were used to address managerial and 

behavioural barriers. While Interventions used in healthcare contexts address the health issues of 
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patients, those used in this research addresses the managerial and behavioural attributes. The 

difference is intervention used in addressing healthcare issues are related to medical or 

physiotherapeutic issues, whereas those used here address human behavioural as well as managerial 

attributes.  

 

Interventions are generally classified as single component and multicomponent interventions. An 

example of a single component intervention is educational material (EM) whereas a virtual 

community of practice (VCoP) represents a multicomponent intervention (see section 2.7.4.1 and 

section 2.7.4.2).  

 

6.4.2 Discussion on the choice of KTIs and an attribute of the interventions 

As explained in section 2.7.3.1 single component interventions are those that impact one barrier at a 

time, whereas multicomponent interventions are those that can impact more than one barrier at the 

same instant of time. Literature review showed that research on single and multicomponent 

interventions is an under investigated area and hence several related aspects including: whether to use 

an intervention to address a barrier; which one to use and to what extent to use are the questions that 

have not been well addressed by researchers (see section 2.7.3.2). Lack of an in-depth understanding 

of interventions could be one of the reasons for dearth of studies, explaining how to address the CPG-

CDM gap.  

 

While embarking on understanding the concept of interventions, the literature review showed that 

KTIs (see section 2.7.3) were identified as potential interventions that could be useful in addressing 

barrier leading to reduction in CPG-CDM gap (Logan and Graham, 1998; Graham & Logan, 2004a: 

Graham & Logan, 2004b; Iles and Davidson, 2006, Jette et al., 2003, Salbach et al., 2007) and thereby 

bridging the research–practice gap. The literature also showed that KT intervention strategies greatly 

vary; for instance, diffusion, dissemination and implementation are the three common processes that 

are commonly being used in the KT literature, particularly with reference to CPGs. This research used 

the diffusion intervention strategy reasons for which have been already explained in section 2.7.4.4 

and the use of interventions was supported by Rogers’ (2003) theory of diffusion of innovation (DoI). 

This theory provided a simple and effective way to measure and explains the operation of the KTIs in 

regard to translating research innovation into clinical practice (Estabrooks et al. 2006).  

 

It was also necessary to explain why EM and VCoP were chosen as single and multicomponent 

interventions respectively for this research. In order to choose these two interventions, the researcher 

relied upon the definitions given by EPOC (2015). In addition, by applying the theory of DoI, it was 

seen that both EM and VCoP could diffuse CPG and be communicated or transmitted through a 

conduit or channel during some period of time within a group of members in a social system. One 



218 

 

important aspect of the choice of EM as a single component intervention and VCoP as the 

multicomponent intervention was that EM has been widely used in the KT studies conducted in the 

field of PT, whereas VCoP is sparingly used as a KTI. However, whether these two interventions have 

impacted any barrier to integration of research knowledge into clinical practice is not well researched 

(see sections 2.7.4.1, 2.7.4.2 and 2.7.4.3). There are suggestions in the literature to conduct KT studies 

using EM and VCoP as KTIs to impact barriers to integration of research innovation into clinical 

practice and hence these two KTIs were operationalised in this research to study their impact on the 

four barriers to the integration of CPG into CDM chosen in this research.  

 

Further, while operationalising the KTIs using single and multicomponent strategy, there was a 

necessity to represent the KTIs and their ability to diffuse CPG into CDM. Amongst the five 

constructs that were identified by Rogers (2003) to represent the KTIs, relative advantage (RA) was 

chosen as the construct in this research, and the rationale for choosing it was given in section 2.7.4.4. 

So, the four barriers that affected the translation or diffusion of CPG into CDM and CPG-CDM gap 

were identified to test whether they acted as real barriers or perceived barriers, EM and VCoP were 

identified as KTIs to test whether they impact or influence the barriers to the integration of the CPG 

into CDM and the CPG-CDM gap and RA was chosen as the construct to study the extent to which 

the KTIs enabled the integration of the CPG into CDM and reduced the CPG-CDM gap by affecting 

the barriers. At this stage, the empirical test that needed to be conducted was defined. The next step 

taken was to administer the KTIs and then measure the impact of the KTIs.  

 

6.4.3 Discussion on the administration and influence of KTIs on EM and VCoP groups 

EM and VCoP were both administered online. The process of administration was explained in section 

4.15.2. As mentioned earlier, (see section 2.3.1.1) the CPG used was CPG for VTE in PT. In EM, the 

14 recommendations of the CPG, decision making algorithms and other supporting information 

related to the CPG were included. The administration of EM by e-mail enabled the participating PTs 

to study the EM and respond with how the relative advantage of EM affected their CDM in regard to 

CPG for VTE in PT. In VCoP, in addition to the provision of the EM, the discussions on the VCoP 

were stimulated by two case vignettes of the CPG (Appendix 4.10) and the discussions were 

moderated by a person called the knowledge broker (KB). Each one of these interventions could have 

stimulated learning, discussions or knowledge sharing amongst the members. The administration of 

VCoP required the participants to evaluate the relative advantage of VCoP that affected their CDM in 

regard to CPG for VTE in PT. Results of the analysis of the data gathered from the PTs of EM and 

VCoP groups showed that RA is correlated to the barriers and CDM. Results pertaining to the EM 

group were discussed in sections 5.12 and 5.13 while that of VCoP in 5.14. In these sections, it was 

established that RA is correlated to the barriers and CDM although some barriers were not found to be 

correlated to RA. For instance, in regard to the EM group, knowledge of the PTs in CPG was found 
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not to be correlated to CDM after the administration of the intervention. Similarly, with regard to 

VCoP, both knowledge of the PTs in CPG and self-efficacy of the PTs were not correlated to RA. 

Comparable results are hard to find in the literature as there is a paucity of empirical studies 

conducted in the same context as that of this research. However, there are few studies that have 

broadly indicated that when interventions are used, it is possible that behavioural attributes are 

influenced by KTIs in the healthcare field but not in PT. For instance, Grudniewicz et al. (2015) 

argued that EM affects the knowledge, attitude and behaviour of the Physician, but in the case of 

VCoP, no such study has been found in the literature that has used VCoP to study the change in the 

decision making behaviour of the healthcare professionals. However, that multiple barriers coexist 

and can affect the translation of knowledge to clinical practice, at the same time has been clearly 

established in this research (see section 6.2).  Thus, it is reasonable to expect that multicomponent 

KTIs could find use in tackling the impact of multiple barriers acting at the same time.  

 

At this point it is important to explain the lack of correlation between KNOW and RA in regard to 

VCoP and is not clear why this anomalous situation has occurred as it would be reasonable to expect 

that RA is related to KNOW. The possible reason could be that knowledge in CPG as a managerial 

barrier to the integration of CPG in CDM and management of patientcare may not be directly 

correlated to KTIs as that knowledge may be impacted by those KTIs indirectly through the other 

barriers associated with it. While no association between KNOW or ATT or SE or MOT was tested as 

associates in the case of EM because the assumption was that single component interventions affect 

single barriers at a time, the results of the correlation test of the barriers in the case of VCoP showed 

that there is a statistically significant association between KNOW on the one hand and ATT, SE and 

MOT on the other. This result related to VCoP could be explained by the argument that it is difficult 

to isolate any behavioural attribute in human beings as those attributes coexist.  Hence the lack of 

statistically significant relationship between KNOW and RA could be due to the fact that RA may not 

be effective on knowledge when compared to other diffusion of innovation constructs like 

complexity, compatibility, trialability and observability (see section 2.7.4.4). This aspect needs to be 

further investigated. The reference to the four DOI constructs has been made here due to the support 

this study has drawn from the theory of DOI as diffusion of innovation has been shown to be affected 

by these factors in a group as well as in isolation (Hsu et al. 2013; Chaudoir et al. 2013). However, the 

indirect influence of RA on KNOW through the associated barriers indicated in the data analysis 

chapter (see section 5.14) in which barriers were grouped and analysed explains to some extent how 

knowledge is affected by KTIs. 

 

However, in the case of SE, in regard to the EM group, RA is statistically significantly related to SE, 

whereas in regard to the VCoP group it is not. The reason could be that SE is a behavioural construct 

and when tested independently may have direct relationship to the KTI whereas when tested in a 
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group, the impact of RA could be indirect. It is seen from section 5.14 that the correlation figures of 

the associations SE↔KNOW, KNOW↔MOT, KNOW↔RA and MOT↔RA are statistically 

significant. Thus, it is possible that the lack of direct correlation between SE and RA is due to the 

indirect effect of the association SE is found to have with KNOW, ATT and MOT.  This situation 

might have also occurred due to the low impact of RA on SE and it is quite likely other DOI 

constructs mentioned above have a direct and statistically significant influence on SE than RA, an 

argument that needs to be investigated in the case of multicomponent KTIs. One important result that 

attracts attention is that RA is significantly correlated with regard to ATT, SE, MOT (large 

correlation), and KNOW (medium correlation) individually as a single component intervention (see 

Table 6.12) 

Correlations: (Group number 1 - Default model) 

Table 6.12 Correlation between RA on the one side and ATT, SE and MOY on the other for EM-group post 

intervention 

   
Estimate 

 KNOW ↔ RA .281 

ATT ↔ RA .658 

SE ↔ RA .588 

MOT ↔ RA .641 

However, with regard to VCoP, the results show that the correlation between RA on the one hand and 

ATT and MOT on the other are low and it does not have any correlation with KNOW and SE (see 

Table 5.22).  This shows that RA may be less effective in influencing ATT and MOT as barriers and 

its effectiveness may be large when it acts on single barriers ATT, MOT and SE. Besides RA may not 

be effective in influencing KNOW and SE together as a group of barriers and KNOW as a single 

barrier. That is to say at this stage it is seen that EM is able to influence more barriers than VCoP as 

an intervention. But this needs to be tested with regard to the relationship between the barriers and 

CDM post intervention, at which stage only it is possible to conclude which of the KTIs is more 

effective in regard to their influence on CDM post-intervention. Keeping the above discussions in 

view it is now possible to confirm hypotheses H8a, H8b, H8c and H8d while partially confirm H9 due 

to the lack of direct correlation between RA and SE and KNOW. 

 

The above discussions clearly point out to what extent the single and multicomponent interventions 

influenced the barrier. The next step taken was to measure the impact or influence of the barriers 

affected by KTIs on CDM. While the results of these discussions could not be compared with any 

other similar study conducted before, it is possible to draw parallel to the studies conducted by 

Cabana et al. (1999) and Fischer et al. (2016). However, the results are unique to the field of PT and 

contribute to the main body of knowledge related to KTIs and their relationship to barriers. Similar 

findings have not been reported by other researchers in the context of PTs.  
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6.4.4 Measurement of the impact or influence of KTIs on the barriers 

This is discussed in the following two sections, one with reference to the EM group and the other with 

reference to VCoP group. 

 

6.4.4.1 EM group-post intervention 

The results of the statistical analysis, post intervention (Table 5.21) showed that the total effect of 

ATT, SE and MOT on CDM individually is as given in Tables 6.13, 6.14 and 6.15.  

 
Table 6.13 Standardized total effect of ATT on CDM, AMOS report on EM-group 

 
ATT CDM 

CDM .693 
 

 
Table 6.14 Standardized total effect of SE on CDM, AMOS report on EM-group 

 
SE CDM 

CDM .728 .000 

 

Table 6.15 Standardized total effect of MOT on CDM, AMOS report on EM-group 

 
MOT CDM 

CDM .853 .000 

 

The following inference can be made using the results provided in Tables 6.13, 6.14 and 6.15 (see 

Table 6.16). 

 

Table 6.16 interpretation of the statistical analysis related to EM-group after administration of EM 

No. Relationship between 

independent variable 

(IV) and dependent 

variable (DV) 

Standardised 

total effect of 

IV on DV 

Implied barrier effect 

standardised total effect of 

IV in the negative direction 

on CDM behaviour of PTs 

Interpretation of barrier 

effect on CDM behaviour 

of PTs 

1 KNOW→CDM Not significant Not significant Not significant 

2 ATT→CDM 0.693 Lack of favourable attitude 

towards  

CPG (-ATT) → (-0.693) 

CDM 

Increase in favourable 

attitude of PTs in CPG = 

corresponding decrease in 

unfavourable attitude of 

PTs in CPG as a barrier → 

(6.5) 

3 SE→CDM 0.728 Lack of self-efficacy of PTs in 

integrating CPG  

into CDM (-SE) → (-0.728) 

CDM 

Increase in self-efficacy = 

corresponding decrease in 

self-efficacy as a barrier → 

(6.6) 

4 MOT→CDM 0.853 Lack of motivation of PTs in 

integrating CPG into CDM (-

SE) → (-0.853) CDM 

Increase in motivation of 

PTs in integrating CPG into 

CDM = corresponding 

decrease in self-efficacy as 

a barrier → (6.7) 

 

While the interpretations of the outcomes are similar to those given in section 6.3.1.3 those 

interpretations can be summarised as in equations 6.5 to 6.7. 
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6.4.4.1.1 Post intervention by EM 

From the discussions above and equations 6.5, 6.6 and 6.7 it can be concluded that post-intervention 

of EM group hypotheses H1 is falsified whereas H2, H3 and H4 were confirmed. Further, from Tables 

6.13, 6.14 and 6.15, it is clear that post-intervention the effect of EM as single component KTI on the 

EM-group is significant and large. A comparison of these results with those obtained at the pre-

intervention stage of EM-group yielded the following result (Table 6.17). 

 

Table 6.17 comparison of the standardised total effect of barriers on CDM on EM group 

No. Relationship 

between 

independent 

variable (IV) and 

dependent 

variable (DV) 

Standardised 

total effect of 

IV on DV 

(pre-

intervention) 

Standardised 

total effect of 

IV on DV 

(post-

intervention) 

Difference in 

the total effect 

of IV on DV 

between pre 

and post 

intervention 

stages 

Interpretation of barrier 

effect on CDM behaviour of 

PTs 

1 KNOW→CDM 0.513 Not significant Not comparable Not comparable because 

KNOW at the post 

intervention stage was not 

found significant.  

2 ATT→CDM 0.623 0.693 0.07 Post intervention, the effect 

of the PTs’ attitude towards 

CPG has increased. 

3 SE→CDM 0.563 0.728 0.165 Post intervention, the effect 

of the PTs’ self-efficacy to 

integrate CPG into CDM has 

increased. 

4 MOT→CDM 0.568 0.853 0.305 Post intervention, the effect 

of the PTs’ motivation to 

integrate CPG into CDM has 

increased. 

 

The following can be derived from Table 6.17. 

 

EM as intervention has influenced ATT, SE and MOT and their relationship to CDM.  That means, a 

one standard deviation changes in ATT or SE or MOT in the positive direction is expected to result in 

a difference of 0.07, 0.165 and 0.305 standard deviations change respectively, in the positive direction 

on CDM post intervention. This indicates that KTIs have enhanced the effect of behavioural attributes 

ATT, SE and MOT implying that KTIs can impact barriers to the integration of CPG into CDM. The 

highest impact appears to be on MOT followed by SE and ATT. The conclusion is that if the barrier 

effect on PTs is high, then KTIs can reduce the impact by influencing on the behavioural attributes of 

PTs.  That is if the PT is having ATT as a barrier to the extent of 0.5 standard deviations on CDM, 

then EM as a KTI can influence it and reduce it and make it positive through the following regression 

equations: 

CDM = k0 + β1ATT + e0 = k0 + 0.623 ATT + e0 → (6.8) (pre-intervention) 
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CDM = k1 + β2ATT + e1 = k1 + 0.693 ATT + e1 → (6.9) (post-intervention) 

Suppose ATT is considered as a barrier at the pre-intervention stage with a barrier effect of say 0.5 

that is (-0.5) and does not exceed 1, then from equation 6.8 we have: 

CDM = k0 + 0.623 (-0.5) + e0  

CDM = k0 - 0.312 + e0 → (6.10) (pre-intervention) 

If EM as KTI is administered, then ATT should be affected in a way that the attitude should turn 

positive. That is to say, when KTI is administered the positive half of ATT (that is 0.5 built into the 

PT) is expected to be enhanced and thus reducing the impact of the negative attitude then from 

equation 6.9 we have 

CDM = k1 + 0.693 (0.5) + e1 (post-intervention) 

CDM = k1 + 0.3465 + e1 → (6.11) (post-intervention) 

When equations 6.10 and 6,11 are added to find the resultant CDM then we have  

2CDM = (k0 + k1) + (-0.312) + (0.3465) + (e1 + e2) → (6.12) (post-intervention) 

Equation 6.12 can be rewritten as 

2CDM = (k0 + k1) + 0.0345 + (e1 + e2) → (6.13) (post-intervention) 

 

From equation 6.13, it can be seen that the impact of KTI on ATT has reversed the change in CDM, 

from the negative to positive and reversed the attitude from a barrier to a facilitator (a positive change 

is considered as facilitator). Here the assumption is that the current attitude of the PT is constant and 

the KTI is impacting the positive side of ATT, rather than the negative side which is implied by the 

regression equations. It is also assumed that ATT changes linearly, without which it is not possible to 

apply the regression equations. Similar arguments can be extended to other barriers. Thus, it can be 

concluded that EM as single component KTI is effective in reducing the impact of barrier, in different 

proportions as indicated by Table 6.17, an argument that can be extended to explain the reduction of 

CPG-CDM gap. Lack of empirical studies in a similar context that have dealt with single and 

multicomponent KTIs in a single research has made comparisons to other research outcomes difficult, 

although by and large, the results confirm the findings of several researchers on this aspect (Ferreira, 

2017; Camden et al. 2017; Levac et al.  2016; Bernhardsson et al.  2014; Campbell et al. 2013; 

Rebbeck et al. 2013; Dizon et al. 2014b). 

 

6.4.4.2 VCoP group - post-intervention 

The results of the statistical analysis post intervention (Table 5.23) enabled the researcher to 

determine, the total effect of the statistically valid configurations of groups of barriers and their 

relationship to CDM. The total effect of the groups of barriers on CDM, post intervention of VCoP is 

provided in Table 6.18.  
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Table 6.18 Standardised total effects of IV on DV, VCoP-Post intervention 

No. Relationship Standardised total effect of IV on DV 

1 KNOW→CDM 0.649 

ATT → CDM 0.557 

KNOW↔ ATT; KNOW↔MOT; ATT 

↔ MOT 

All covariances were found to be significant at a p-

value of 0.05 or less. 

2 ATT→CDM 0.356 

SE → CDM 0.837 

KNOW↔ ATT; KNOW↔ MOT; 

KNOW ↔ SE; ATT ↔ MOT; MOT ↔ 

SE 

Only three covariant relationships KNOW ↔ SE; 

ATT ↔ MOT; and MOT ↔ SE were found to be 

significant at a p-value of 0.05 or less. 

3 KNOW→CDM 0.554 

MOT → CDM 0.551 

KNOW↔MOT; KNOW ↔ SE; MOT 

↔ SE 

All covariances were found to be significant at a p-

value of 0.05 or less. 

4 KNOW→CDM 0.666 

MOT → CDM 0.315 

KNOW↔MOT; KNOW ↔ ATT; MOT 

↔ ATT 

All covariances were found to be significant at a p-

value of 0.05 or less. 

5 MOT → CDM 0.303 

SE → CDM 0.762 

KNOW↔ ATT; KNOW↔ MOT; 

KNOW ↔ SE; ATT ↔ SE; ATT ↔ 

MOT 

MOT ↔ SE 

Only three covariant relationships namely KNOW ↔ 

SE; ATT ↔ MOT and MOT ↔ SE were found to be 

significant at a p-value of 0.05 or less. 

 

With regard to interpreting the outcomes tabulated in Table 6.18, the arguments provided in section 

6.3.2.2 can be used and extended. 

  

An examination of Table 6.18 shows that KNOW and MOT appear to be the dominant barriers in a 

grouping of barriers (three in a group) that influence CDM followed by SE and ATT (two in a group). 

The groupings show that each one of the 5 barrier groupings are associated with one or the other 

barrier, indicating that the total effect is a combination of the direct influence of variates on the 

dependent variable and association of the variates have with covariates. For instance, in the 

combination of variants where KNOW is involved, (that is KNOW, ATT with MOT as covariant; 

KNOW, MOT with ATT as covariant; and KNOW, MOT with SE as a covariant, KNOW is 

combining with ATT and MOT with different covariates, indicating that knowledge is influenced by 

the KTI. The interpretation could be that, once the KTI has been administered, the total effect on 

knowledge continues to be influenced by the KTI, which in turn influences CDM. Alongside KNOW, 

the KTI also influences ATT and MOT pairing with KNOW and influences CDM. Similarly, MOT is 

also pairing with two other barriers namely KNOW and SE indicating that KTI is influencing MOT 

alongside KNOW and SE, which in turn influence CDM. In addition, SE is pairing with MOT and 

ATT and is influenced by the KTI, alongside MOT and ATT, as also is ATT which is seen to pair 

with KNOW and SE and is influenced by the KTI along with KNOW and SE, all of which in turn 



225 

 

influence CDM.  In all the five combinations of the barriers, shown in Table 6.18, only three 

covariates were found to have statistical significance, leading to the following interpretation. 

 

(KNOW → CDM, ATT → CDM, KNOW↔ ATT; KNOW↔MOT; ATT ↔ MOT) indicates that 

MOT is correlated with KNOW and ATT, indicating that the association of MOT, influences the total 

effect KNOW and ATT have on CDM. That is, the knowledge and their attitude towards CPG 

continue to influence CDM after the KTI has been administered and MOT is indirectly related to 

CDM in this relationship. That is, a one standard deviation change in KNOW and ATT, each in the 

positive direction, introduces a 0.649 and 0.557 standard deviation change in CDM respectively, in 

the positive direction, in association with MOT (equation 3.5). 

 

(ATT → CDM, SE → CDM, KNOW ↔ SE; ATT ↔ MOT; MOT ↔ SE) indicates that KNOW is 

correlated with SE and MOT is correlated with ATT and SE, indicating that the association of the 

covariates (KNOW and MOT) with the ATT and SE, affects the total effect of the barriers on CDM. 

This can be interpreted in a way that after the administration of the KTI, both ATT and SE, continue 

to influence CDM in association with MOT and KNOW. A one standard deviation change in ATT 

and SE in the positive direction, introduces a 0.356 and 0.837 standard deviation change in CDM in 

the positive direction respectively, in association with KNOW and MOT (equation 3.8). 

 

(KNOW→CDM; MOT → CDM; KNOW↔MOT; KNOW ↔ SE; MOT ↔ SE) indicates that SE is 

correlated with KNOW and MOT, indicating that the association of the covariate SE, with the KNOW 

and MOT, affects the total effect of the barriers on CDM. This can be interpreted in a way that after 

the administration of the KTI, both KNOW and MOT, continue to influence CDM, in association with 

SE. A one standard deviation change in KNOW and MOT, in the positive direction, introduces a 

0.554 and 0.551 standard deviation change in CDM, in the positive direction respectively, in 

association with SE. (equation 3.7) 

 

(KNOW→CDM; MOT → CDM; KNOW↔MOT; KNOW ↔ ATT; MOT ↔ ATT) indicates that 

ATT is correlated with KNOW and MOT, indicating that the association of the covariate ATT with 

the KNOW and MOT, affects the total effect of the barriers on CDM. This can be interpreted in a way 

that after the administration of the KTI, both KNOW and MOT, continue to influence CDM in 

association with ATT. A one standard deviation change in KNOW and MOT, in the positive 

direction, introduces a 0.666 and 0.315 standard deviation change in CDM, in the positive direction 

respectively, in association with ATT (equation 3.7). 

 

(MOT → CDM; SE → CDM; KNOW ↔ SE; ATT ↔ MOT and MOT ↔ SE) indicates that ATT is 

correlated with MOT and KNOW is correlated with SE, indicating that the association of the 
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covariates (KNOW and ATT) with the MOT and SE, affects the total effect of the barriers on CDM. 

This can be interpreted in a way that after the administration of the KTI, both MOT and SE, continue 

to influence CDM, in association with ATT and KNOW. A one standard deviation change in MOT 

and SE, in the positive direction, introduces a 0.303 and 0.762 standard deviation change in CDM, in 

the positive direction respectively, in association with KNOW and ATT (equation 3.10). 

 

The above interpretation shows that SE is having the maximum effect on CDM (a standard regression 

weight of 0.837), which implies SE appears to be influenced by the KTIs the most, while MOT 

appears to respond the least to the KTIs. The arguments confirm that the equations 3.5, 3.7, 3.8 and 

3.10 are valid. These results confirm that barriers are affected by KTIs at the same instant of time, in 

groups of different combinations, but not more than two barriers appear to have a concurrent 

influence on CDM. Even after the influence of the KTI, it is seen that barriers in groups of two are the 

only combinations that affect CDM, a result that is aligns with the results obtained at the pre-

intervention stage. The only difference is that the combination of barriers that were found to be 

statistically related to CDM at the pre-intervention stage is only four, whereas at the post-intervention 

five such combinations were identified. This indicates that VCoP has enabled one more combination 

of barriers to be influenced, after its administration, leading to an increase in the number of 

combination of barriers that can be addressed by the KTI by one, and hence enhancement of the 

integration of the CPG into CDM. Again, these results are not comparable with any similar finding in 

the literature, as there are no similar studies that have been conducted to address barriers in groups. 

However, the results align with the framework developed by Fischer et al. (2016) and Cabana et al. 

(1999), who posited that barriers could act together on clinical practice but did not empirically test 

their model to establish any statistically significant relationship on their group interaction of barriers 

directly on CDM or indirect interaction of barriers on CDM.  An important point that needs to be 

noted here is the lack of statistical validity with regard to models represented by equations 3.2, 3.4, 

3.6 and 3.9. The reasons for this could be the same as the ones explained under section 6.3.2.3. Thus, 

it is possible to conclude that Hypotheses H5 can be partially accepted, because all the four barriers, 

as a group are involved, in determining the integration of the CPG into CDM, after the administration 

of the KTI, although all of them not directly (see Table 6.18, numbers 2 and 5). In addition, the row in 

the Table 6.18, indicates that KNOW and ATT as direct variables, in association with MOT, as a 

group of barriers influence CDM. This indicates that H6b is confirmed partially; because the group of 

three barriers do not directly influence CDM.  Similar arguments, extended to rows 3 and 5, which 

show that the group of barriers KNOW, MOT and SE as a group influence CDM indicating that H6d 

is confirmed partially. This also shows that hypothesis H6a which discusses barriers KNOW, ATT 

and SE are falsified as the group of barriers was not found to have statistically significant relationship 

with CDM. Similar arguments can be made with regard to the group of barriers ATT, SE and MOT 

and hence hypothesis H6c was also falsified. The reasons for some of the barrier groups not 
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influencing CDM could be explained based on the fact that human behavioural attributes can 

manifest, in various combinations with some of them being dominant and some being dormant. The 

results are in agreement with some of the findings in the literature that suggest that behavioural 

attributes including motivation, attitude and self-efficacy are challenging to be changed and are even 

harder to define and less understood (e.g. Visser et al. 2016; Mohd et al. 2014; Usher, 2012). In 

addition, there appears to be an inbuilt relationship amongst the behavioural barriers, for example 

motivation and self-efficacy (Mohd et al. 2014) and motivation and attitude Visser et al. (2016), 

which point towards the complex inter-relationship that could come in to play when those barriers are 

grouped together, making some attributes to manifest more dominantly than the other or make some 

barriers to become dormant. This reasoning could be applied to the case of PTs and their CDM 

behaviour. This is a new finding that has not been found in any research in a similar context. This 

aspect, if not well understood could be a difficulty in identifying and isolating specific barriers that 

are dominant or dormant or appear prominently in groups. Thus, these findings contribute to both 

knowledge and theory and in a larger context to the practitioners who want to integrate the CPG into 

CDM and narrow CPG-CDM gap.  

 

Further, with regard to the hypotheses H7a to H7f (see Table 6.18), it can be concluded that if one 

looks at the dominant pair of barriers that influence CDM, then using the results in rows 1 to 5 with 

serial numbers 1 to 5, the hypotheses H7a, H7c, H7d and H7f were confirmed, while H7b and H7e 

were falsified. While support for the confirmed hypothesis is explained by the theoretical support 

provided in Chapter 3, at the same time the falsification of the other hypothesis, could be explained as 

a possible result of the unpredictable nature of the behavioural and managerial attributes of the PTs 

that come into play in the CDM behaviour, that is not addressed by the KTI. The same attributes 

could show a different behaviour when the same KTI is administered, on a different population of 

PTs. Thus, on the one hand the results contribute as new knowledge in the context of CDM behaviour 

of PTs and CPG-CDM gap, while on the other it has thrown up new challenges that need to be 

investigated further.  

 

After establishing statistically that some combinations of barriers are affected by VCoP more than the 

others, the next step taken was to verify whether there is any change in the barrier effect, on the 

integration of CPG into CDM due to VCoP.  For this, a comparison of the combination of barriers, 

validated at the pre-intervention stage and those validated at the post-intervention stage was necessary 

and this is provided in Table 6.19. 
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Table 6.19 comparison of the standardised total effect of barriers on CDM on VCoP group between the pre and 

post-intervention stage 

No.  Relationship 

between 

independent 

variable (IV) 

and dependent 

variable (DV) 

Standardised 

total effect of IV 

on DV 

(pre-

intervention) 

Standardised 

total effect of 

IV on DV 

(post-

intervention) 

Difference in 

the total effect 

of IV on DV 

between pre 

and post 

intervention 

stages 

Interpretation of barrier 

effect on CDM behaviour 

of PTs 

1 KNOW → CDM 0.545 0.649 0.104 Post intervention, the effect 

of the PTs’ knowledge in the 

CPG and attitude towards 

CPG have increased. 

ATT → CDM 0.309 0.557 0.248 

2 KNOW → CDM 0.468  0.554 0.086 With SE as covariate post 

intervention, the effect of 

the PTs’ knowledge in CPG 

and motivation of PTs in 

integrating CPG into CDM 

have improved. 

MOT → CDM 0.431  0.551 0.120 

3 KNOW → CDM 0.468  0.666 0.198 With ATT as covariate 

Post intervention, the effect 

of the PTs’ knowledge in 

CPG has improved but 

motivation of PTs in 

integrating CPG into CDM 

has come down. 

MOT → CDM 0.431  0.315 -0.116 

4 MOT → CDM 0.343 0.303 -0.04 Post intervention, the 

motivation of PTs in 

integrating CPG into CDM 

has almost remained the 

same and but their attitude 

towards CPG has improved. 

SE → CDM 0.502  0.762 0.26 

    

 

A comparison of Tables 6.6 and 6.18 showed that one group of barriers namely (KNOW→CDM and 

SE → CDM) did not find statistical significance, at the post-intervention stage, while a new group of 

barriers namely (ATT → CDM and SE → CDM) which was not validated at the pre-intervention 

stage was found valid. The reason for this could be that at the post-intervention, the combination of 

KNOW and SE could have been found statistically insignificant because of the association of other 

barriers or lack of support of the associated barriers. It appears that there is a need to have strong 

covariates in order to have valid barrier combinations. The same explanation could be given to the 

group (ATT → CDM and SE → CDM), which was not found statistically significant at the pre-

intervention stage.  These aspects need to be investigated separately. From the tabulated results given 

in Table 6.19, it can be seen that KTIs have influenced the barriers in those combinations namely 

(KNOW → CDM and ATT → CDM) and (KNOW → CDM and MOT → CDM).  In these cases, the 

difference in the standardised total effect of the IVs on the DV clearly shows an enhancement 

indicating that the enhancement in the influence of KNOW, ATT and MOT in groups of two on 

CDM, is caused by the KTI.  On the other hand, in the case of the group of barriers (MOT → CDM 

and SE → CDM), it is seen there is a difference in the report related to SE only, which indicates that 

only SE was enhanced to influence CDM due to the KTI whereas there was negligible change in 
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MOT. This could be again, due to impact of the covariates KNOW ↔ SE; ATT ↔ MOT and MOT ↔ 

SE, which needs further investigation.  

 

There is, however, a unique situation.  That is in the group comprising KNOW and MOT associated 

with the covariate ATT, while KNOW shows an improvement in the positive direction, MOT has 

shown a movement in the negative direction (when compared with the results achieved in the pre-

intervention stage). This indicates that motivation of the PTs has reduced, which could be an 

anomalous situation. While the relationship between CDM on the one hand and MOT and KNOW the 

other has been found to be enhanced by the KTI, when those barriers were associated with SE, the 

negative influence on MOT within the same group with another associate ATT could only be 

explained as having been caused by ATT. That is, an increase in the favourable attitude of PTs 

towards the CPG due to the KTI, as an associate of MOT, might have caused a negative impact on 

motivation but this situation is practically difficult to explain. Motivation is an attribute that coexists 

with other barriers, in the human beings and is unlikely to dramatically vary, in association with other 

barriers especially with ATT. Perhaps there are other underlying barriers (e.g. anxiety) that can cause 

the level of motivation to decrease when there is an increase in the level of underlying barriers. This 

contradiction needs further investigation. While the comparison between the pre and post stage 

standardised total effect of barriers on CDM has shown mixed results, the important aspect that needs 

to be understood is that VCoP has the ability to influence the knowledge, their attitude towards to 

CPG, their level of self-efficacy in integrating CPG into CDM and in a specific condition the level of 

motivation to integrate CPG into CDM. The conclusion that can be made at this stage is that VCoP as 

a KTI has influenced two groups of barriers that have a direct relationship to CDM namely (KNOW 

and ATT) and (KNOW and MOT). This means that, a one standard deviation change in (KNOW and 

ATT) in the positive direction, caused by the KTI is expected to create a difference of 0.104 and 0.248 

standard deviations respectively in the CDM behaviour of PTs in the positive side with reference to 

the pre-intervention stage but measured at the post intervention stage. This indicates that the KTI has 

enhanced the effect of managerial and behavioural attributes KNOW, ATT, SE and MOT in groups 

implying that multicomponent KTIs can impact multiple barriers to the integration of CPG into CDM. 

The conclusion is that if the barriers effect on PTs is high, then KTIs can reduce the impact by 

influencing on the behavioural attributes of PTs.  This is tested by the regression equations defined 

next. However, it must be noted here that this complex outcome is not comparable with any similar 

findings in the literature, including the publications of Fischer et al. (2016) and Cabana et al. (1999), 

although these findings can be found in real life situations, which also needs further investigation. 

This is a unique finding.   

 

After comparing the groups of barriers between the pre and post-intervention stage and discussing the 

results, the next step taken was to assess whether the KTI has impacted the barrier and the CPG-CDM 
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gap. This was assessed using regression analysis. Regression equations like the ones defined in 

equations 6.8 and 6.9 could be written for the case of those combinations of barriers which have been 

found to have statistical validity and tabulated in Table 6.18. One example is demonstrated here which 

can be extended to others. 

(KNOW → CDM, ATT → CDM) 

CDM = k2 + β3KNOW + β4ATT + e2 = k2 + 0.545 (KNOW) + 0.309 (ATT) + e2 → (6.14) (pre-

intervention) 

CDM = k3 + β5KNOW + β6ATT + e3 = k3 + (0.649) KNOW + (0.557) ATT + e3 → (6.15) (post-

intervention) 

To test the impact of barriers on CPG-CDM integration it was assumed as an example that let KNOW 

= (-0.4) as a barrier at the pre-intervention stage assuming that it can reach a maximum of ±1. If 

KNOW = (-0.4) then it is possible to assume that there is an element of KNOW = 0.6 that is positive 

and not a barrier. Similarly let ATT = (-0.3) as a barrier at the pre-intervention stage assuming that it 

can reach a maximum of ±1 implying that there is an element of ATT = 0.7 that is not a barrier. Now 

substituting the barrier values of KNOW and ATT in equation 6.14 we have 

CDM = k2 + 0.545 (-0.4) + 0.309 (-0.3) + e2 → (pre-intervention) 

          = k2 -0.2180 – 0.0927 + e2 → (6.16) (pre-intervention) 

Then using the values of KNOW and ATT at the post intervention stage in equation 6.15 we have  

CDM = k3 + (0.649) (0.6) + (0.557) (0.7) + e3 → (post-intervention) 

          = k3 + 0.3894 + 0.3899 + e3 → (6.17) (post-intervention) 

Adding 6.16 and 6.17 we have 

2CDM = (k2 + k3) + 0.1714 + 0.2972 + (e2 + e3) → (post-intervention) 

2CDM = (k2 + k3) + 0.4686 + (e2 + e3) → (6.18) (post-intervention) 

 

Equation 6.18 clearly points out that the KTIs impact and could reverse the impact of barriers to the 

integration of CPG into CDM. This also implies that the CPG-CDM gap reduces by the value that can 

be determined using 6.18. That is if one assumes that k2 and k3 are equal to zero and e2 and e3 are 

also zero then using equation 6.16 it can be seen that CDM = (-0.3107). This can be explained by the 

following example. For instance, with regard to the knowledge if there is a one unit change in 

knowledge in the positive direction, then there will be a corresponding change in CDM in the negative 

direction which is indicated by equation 6.16. This shows that the CPG-CDM gap is increasing 

because when knowledge in CPG is acting as a barrier then CDM behaviour turns negative. This 

means that an increase in the barrier level affects makes PTs CDM behaviour to be negative 

indicating lower level of integration of CPG into CDM.  But when KTIs are introduced then the 

impact of the KTIs reverses the impact of barriers due to the positive relationship CDM is shown to 

have with KNOW, ATT, SE and MOT (see equations 6.8 to 6.18). This result is practical and is 

supported by theories like OMRU although published research outcomes in this area are hard to find 
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leaving a problem behind which led to a situation wherein comparison of these results with others was 

not possible. Nevertheless, this is a unique contribution which will help PTs and the patients alongside 

other stakeholders like organisation. After concluding the measurement aspects related to the KTIs, 

the next section dealt with the verification of the hypotheses which is the direct result of the 

discussions. 

 

6.4.5 Discussion on the use of the same set of hypotheses H1 to H7 pre and postintervention 

It is important to note here that in this research the hypotheses that were formulated in the pre-

intervention stage were again tested at the post-intervention stage with regard to both EM and VCoP 

groups. The reason was straight forward. If a comparison has to take place between the pre and post 

stage results, then the assumptions need to be the same to understand to what extent assumptions have 

been verified or falsified. If the assumptions are different, the option to compare is eliminated as the 

extent to which a certain assumption has been accepted or rejected cannot be assessed. Especially 

when the quantities under study are the same at the pre and post-investigation stages, then the same 

hypotheses should be verified to know the change occurring in the quantities. Thus, the use of the 

same hypotheses can be justified. This brings the discussion to the stage wherein it is possible to 

decide which of the hypotheses have been confirmed or rejected at the post intervention stage based 

on the discussions provided in this chapter up to this point.  
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Table 6.20 List of hypotheses confirmed or falsified at the post intervention stage of EM and VCoP groups 

No. Hypotheses EM-group VCoP-group 

  Post 

intervention 

Post 

intervention 

1 H1: The lesser the extent of knowledge of PTs about CPG, the 

lesser will be the integration of CPG in CDM.   

Rejected NA 

2 H2: The lesser the extent of favorable attitude of PTs towards 

CPG, the lesser will be the integration of CPG in CDM. 

Accepted NA 

3 H3: The lesser the extent of self-efficacy of PTs towards CPG, 

the lesser will be the integration of CPG in CDM. 

Accepted NA 

4 H4: The lesser the extent of motivation of PTs towards CPG, 

the lesser will be the integration of CPG in CDM. 

Accepted NA 

5 H5: The lesser the knowledge of CPG, favourable attitude, self-

efficacy and motivation of PTs towards CPG, the lesser will be 

the integration of CPG into CDM.  

NA Accepted 

partially 

6 H6a: The lesser the knowledge of CPG, favourable attitude and 

self-efficacy of PTs towards CPG, the lesser will be the 

integration of CPG into CDM.  

NA Rejected 

7 H6b: The lesser the knowledge of CPG, favourable attitude and 

motivation of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

NA Accepted 

partially 

8 H6c: The lesser the favourable attitude, self-efficacy and 

motivation of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

NA Rejected 

9 H6d: The lesser the knowledge of CPG, self-efficacy and 

motivation of PTs towards CPG, the lesser will be the 

integration of CPG into CDM. 

NA Accepted 

partially 

10 H7a: The lesser the knowledge of CPG and favourable attitude 

of PTs towards CPG, the lesser will be the integration of CPG 

into CDM. 

NA Accepted 

11 H7b: The lesser the knowledge of CPG and self-efficacy of 

PTs, the lesser will be the integration of CPG into CDM. 

NA Rejected 

12 H7c: The lesser the knowledge of CPG and motivation of PTs, 

the lesser will be the integration of CPG into CDM. 

NA Accepted 

13 H7d: The lesser the favourable attitude and self-efficacy of PTs 

towards CPG, the lesser will be the integration of CPG into 

CDM. 

NA Accepted 

14 H7e: The lesser the favourable attitude and motivation of PTs 

towards CPG, the lesser will be the integration of CPG into 

CDM. 

NA Rejected 

15 H7f: The lesser the self-efficacy and motivation of PTs towards 

CPG, the lesser will be the integration of CPG into CDM. 

NA Accepted 

 

6.4.6 Discussion of the findings of the relationship between interventions and barriers on the one 

hand and interventions and CPG-CDM gap on the other. 

From sections 6.4.4.1 and 6.4.4.2 above it can be concluded that interventions impact barriers. 

Examples discussed under sections 6.4.4.1 and 6.4.4.2 show how barriers could be impacted by both 

single and multicomponent KTIs. The discussions show that when barriers effect is reduced, the CDM 

behaviour of PTs is reversed, indicating that the integration of CPG into CDM is enhanced. The 

discussions show how the gap between CPG and integration of CPG into CDM is created due to the 
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presence of barriers, indicated by the large negative impact the barrier creates in CDM.At the same 

time, when the KTI is administered, it is seen that the negative impact on CDM is reversed, indicating 

the gap between CPG and CDM is narrowed. The change in the CPG-CDM gap is explained in terms 

of the negative and positive CDM behaviour.  

 

6.4.7 Discussion on pre and postintervention results 

This aspect was the real test of the research. This could be established with the help of the discussions 

in Sections 6.4.4.1 and 6.4.4.2 above.  In the case of EM group, except for the barrier KNOW, the 

research demonstrated that there is a clear difference in the analysis of relationship between ATT, SE 

and MOT on the one hand and CDMB on the other, between the pre and post intervention stages. In 

the case of the VCoP group, the results obtained between the pre and post intervention stages showed 

that in the case of groups that had combinations of KNOW, ATT, SE and MOT in four, three and two 

barriers, there was a clear and demonstrable change. However, there was a case of MOT which was 

seen to show a negative trend. This was an anomalous situation and is most likely to happen in case 

other underlying barriers not discussed in this research had affected the barrier. Statistical analysis 

showed that the level of MOT has reduced indicating that the barrier effect of MOT has increased 

after the administration of the KTI, in a particular group of barriers (KNOW, MOT in association with 

ATT). If one has to explain this situation in real terms, then it is most likely to happen, if either 

KNOW or ATT has affected MOT in a way that PTs in the VCoP group, have been found to be not 

motivated with the KTI. However, this situation is contrary to another finding in this research, where 

the group of barriers included KNOW, MOT and associated with SE, showed that both KNOW and 

MOT had changed in the positive direction, after the administration of the KTI. While it is not 

possible to attribute the phenomenon of negative change in MOT post-intervention of the KTI to 

ATT, as the literature shows that ATT and MOT are inter linked and positively related (Visser et al. 

2016), this is most likely to be explained by bringing into picture the role of unidentified underlying 

barriers.  

   

6. 5 Research Question 3 

RQ3: If single and multicomponent KTIs are used to change the practice behaviour of PTs in 

integrating CPG to CDM, which one of the two KTIs is more effective?  

This question was answered in two steps. The first step involved was the comparison of the outcome 

of the empirical analysis involving RA and post-intervention of EM and VCoP.  The next step 

involved allowing actual measurements of the knowledge and CDMB components, using scores 

assigned to the items, before and after administering the KTIs. These aspects are discussed next.  
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6.5.1 Step 1 

6.5.1.1 Comparison of EM and VCoP based statistical analysis provided in Sections 6.4.1 and 

6.4.2 

From sections 6.4.1 and 6.4.2 it can be seen that the parameter standardised total effect of the barriers 

on CDM provides a method to compare the performance of the KTIs. Standardised total effect 

provides a value that indicates the strength of the relationship between the independent and dependent 

variables. The reason for choosing this parameter is that the ultimate aim of administering a KTI is to 

eliminate or reduce the effect of barriers, whether they exist as single or in combination. If one takes 

into consideration the strength of the path between the IV and DV, then it is possible to compare two 

paths that are identical and assess which of the two paths is stronger. Thus, the comparison between 

the outcomes achieved by the KTIs regardless of the number of barriers acting at a time, on the 

integration of the CPG into CDM could enable an understanding of which one of the KTI is more 

effective. Next, the results of the standardised total effect of the barriers on CDM measured post-

intervention of EM are compared with, those obtained after the administration of VCoP. The 

assumptions made were: 

 That the barriers coexist. 

 That the measurements recorded after the administration of EM, amongst the coexisting 

barriers, each dominant barrier’s standardised total effect could be measured individually.  

 That in the case of administration of VCoP, amongst barriers coexisting, more than one 

dominant barrier could be identified and the standardised total effect on CDM of those 

identified dominant barriers could be measured individually. 

 That the range of minimum and maximum standardised total effect of each individual barrier 

on CDM operating in groups could be derived post-intervention of VCoP group, leading to a 

comparison of its effectiveness with EM. 
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Table 6.21 Comparison of effectiveness of KTIs using standardised total effect of barriers on CDM 

Barrier 

– EM – 

group 

(1) 

Standardised 

total effect of 

the barrier on 

CDM – EM – 

group 

(2) 

Barrier 

combination 

– VCoP – 

group 

(3) 

Range of 

standardised 

total effect of 

the barrier in 

column (1) on 

CDM – VCoP 

- group 

(4) 

Comparison 

between 

columns (2) 

and (4) 

 

(5) 

 

Interpretation 

 

(6) 

ATT 0.693 KNOW → 

CDM; ATT → 

CDM 

ATT → CDM 

= 0.557 

EM addresses 

ATT as a 

barrier better 

than VCoP 

It is possible to argue that ATT 

appears to be more dominant as an 

individual barrier than in groups. 

Hence EM could be used to reduce 

the impact of ATT as a barrier 

instead of VCoP. Treatment of ATT 

as part of a group of barriers by 

VCoP is less effective when 

compared to its treatment as a barrier 

by EM as a single dominant barrier. 

ATT → CDM, 

SE → CDM 

ATT → CDM 

= 0.356 

SE 0.563 MOT → 

CDM; SE → 

CDM 

SE → CDM = 

0.502 

EM addresses 

SE as a barrier 

better than 

VCoP when SE 

manifests in 

combination 

with MOT 

It is possible to argue that SE 

appears to be more dominant as an 

individual barrier than in groups 

when it combines with MOT. Hence 

EM could be used to reduce the 

impact of SE as a barrier instead of 

VCoP. Treatment of SE as part of a 

group of barriers by VCoP is less 

effective when compared to its 

treatment as a barrier by EM as a 

single dominant barrier. 

ATT→CDM; 

SE → CDM 

SE → CDM = 

0.837 

VCoP 

addresses SE as 

a barrier better 

than EM when 

SE manifests in 

combination 

with ATT 

It is possible to argue that SE 

appears to be more dominant as a 

barrier in a group when it combines 

with ATT than when acts as an 

individual barrier. Hence VCoP 

could be used to reduce the impact 

of SE as a barrier instead of EM. 

Treatment of SE as an individual 

barrier by EM is less effective when 

compared to its treatment as part of a 

group of barriers by VCoP as a 

dominant barrier. 

MOT 0.568 KNOW → 

CDM; MOT 

→ CDM (SE 

is the 

covariate) 

MOT → CDM 

= 0.551 

EM addresses 

MOT as a 

barrier better 

than VCoP 

when MOT 

manifests in 

combination 

with KNOW 

and SE 

It is possible to argue that MOT 

appears to be more dominant as an 

individual barrier than in groups. 

Hence EM could be used to reduce 

the impact of MOT as a barrier 

instead of VCoP. Treatment of MOT 

as part of a group of barriers by 

VCoP is less effective when 

compared to its treatment as a barrier 

by EM as a single dominant barrier. 

  KNOW → 

CDM; MOT 

→ CDM 

(ATT is the 

covariate) 

MOT → CDM 

= 0.315 

  MOT → 

CDM; SE → 

CDM  

MOT → CDM 

= 0.303 

   

An interpretation of the findings tabulated in Table 6.21 could be that both EM and VCoP are 

effective when compared to each other, in specific situations. For instance, ATT in EM is more 



236 

 

effective when compared to VCoP, because even in the combination of other barriers, ATT’s total 

effect on CDM (0.557) does not exceed the total effect of ATT on CDM as an individual barrier 

(0.693). However, in the case of SE, VCoP is more effective than EM, when SE operates in 

combination with ATT. In this case, it can be seen that VCoP impacts SE, in a way that the total effect 

of SE on CDM (0.837) is greater than the total effect of SE on CDM, introduced by EM (0.563). 

Again, VCoP is less effective in the case of MOT, when compared to EM and also in the case of SE, 

when it operates with MOT.  The reason why EM is more effective in some cases, while VCoP is 

more effective in some other cases could be that the barriers do not manifest as dominant or dormant 

or neutral barriers at all times in all human beings. In the case of PTs, who have participated in this 

study are from the USA and this may be the case. Whether the results could be replicated in other 

contexts is a question that needs further investigation. However, what is clear is that it appears that 

some barriers are more dominant than others in different human beings that support the findings of 

this research. For instance, a study Campbell et al. (2013), confirmed that attitude was not influenced 

by KTI, but there was significant improvement in knowledge of the practitioners following 

administration of a multicomponent KTI. The result of this study shows attitude being a more 

dominant barrier compared to knowledge being a barrier.  At this point it can be concluded that 

hypothesis H10 has been achieved. A second test was therefore conducted to assess which of the two 

KTIs is more effective and is explained next. 

     

6.5.2 Step 2 

6.5.2.1 Comparison of EM and VCoP based on the outcome of the analysis of knowledge and 

CDM scores 

As explained in section 5.22, a test was conducted by allowing an actual example of research 

knowledge to be translated into clinical practice and measuring the knowledge and CDMB 

components using scores assigned to the items, before and after administering the research 

knowledge. The results of the analysis conducted using the scores clearly shows that both EM and 

VCoP are effective in certain conditions. These are tabulated in Table 6.22and 6.23. 

 
Table 6.22 Tabulation of the percentage of participants against the range of knowledge scores – post 

intervention stage. 

KTI Percentage of participants 

 

Knowledge score 

 

1 2 3 4 5 6 7 8 9 10 

EM group 0 0 0 0 0 5.19 11.69 36.36 32.47 14.29 

VCoP group 0 0 0 0 0 3.39 10.17 15.25 35.59 35.59 
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Table 6.23 Tabulation of the percentage of participants against the range of CDMB scores – post intervention 

stage. 

KTI Percentage of participants 

 

CDM scores 

  1 2 3 4 5 6 7 8 9 10 

EM group  0 0 0 0 3.90 12.99 24.68 23.38 25.97 9.09 

VCoP group 0 0 0 1.69 1.69 6.78 11.86 42.37 22.03 13.56 

 

The data in Table 6.22 has been translated into graphs depicted in Figures 5.20 and 5.23 respectively.  

As explained in section 5.22 and from Figure 5.20, it can be seen that EM as an intervention is more 

dominant, in regard to the percentage of PTs who have achieved knowledge scores in the range 6 to 9, 

while VCoP is more dominant in the range 9 to 10. When compared to the CDMB score for the 

corresponding ranges (Figure 5.23) it can be seen that the percentage of PTs achieving the CDMB 

score in the EM group is better only in the range 5 to 7.5 (approximate), whereas those of the PTs in 

the VCoP group is better in the range 7.5 to 9. Again, in the range 9 to 10, both groups are achieving 

scores almost equally with the VCoP group achieving slightly better scores than the PTs in the EM 

group at 10.  The interpretation is that VCoP is more effective, in the higher range of the scores that is 

7 to 9, while EM is more effective in the range 5 to 7.  The reason for this could be that the research 

knowledge contained in the CPG may be easily understood by most participants in the EM group up 

to a certain level but might be facing barriers beyond those levels in achieving higher scores. 

However, the percentage of PTs who have scored beyond 7 in the CDMB score is high, in the VCoP 

group, perhaps because of the multifaceted nature of the KTI, which enables the PTs to overcome 

multiple barriers.  Effect of barriers to achieve high CDMB score by PTs in EM group could be large 

due to difficulties faced by PTs in understanding the CPG on their own or their knowledge in that 

CPG may not be high or their attitude towards the CPG could be less favourable or their motivation 

and self-efficacy could be lower due to lack of support and perhaps EM addresses only one dominant 

barrier affecting the PTs. Unlike in VCoP as a multicomponent KTI addressed multiple barriers and 

PTs could share their thoughts on the Yahoo forum, or access support from experts or mentors, PTs in 

EM group could be lacking all of those facilities leading to a lower level of integration of CPG into 

CDM and hence achieve lower CDMB scores. At the point of achieving CDMB score of 9, PTs in the 

EM group is slightly more than VCoP group. However, at the CDMB score of 10, PTs in the VCoP 

group were more than EM group. The better score of VCoP group could be attributed to the multiple 

form of support for knowledge exchange from the VCoP.  

 

Another inference that can be derived by, inspecting Figures 5.20 and 5.23 is that VCoP as a KTI, is 

more effective in helping PTs to gain higher level of CPG knowledge, when compared to EM, 

whereas with regard to the CDMB score, VCoP is performing at a higher level to EM, to reach the 

maximum score achievable i.e. 10. If the results can be aggregated, it can be said that EM is more 
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effective in helping the PTs at lower levels of CPG knowledge acquisition than VCoP, which is seen 

to be more effective in the higher levels of knowledge acquisition of the CPG. Similarly, EM is more 

effective at a lower level, when compared to VCoP, which is more effective at the higher levels. 

However, both EM and VCoP seem to be effective, although not equally, indicating that whether the 

barrier is single or multiple, both the KTIs could be useful, when addressing CDMB and integration 

of research knowledge into clinical practice at the highest levels. Although not an accurate 

comparison, this method of using knowledge and CDMB scores provides an idea about the existence 

of barriers to acquiring CPG knowledge and its translation into CDMB and evaluating the KTIs. An 

important question that arises is that, why the number of PTs in both EM and VCoP group is less in 

achieving the highest level of CPG knowledge and integrating CPG into CDM. The answer could be 

that it is logical as attaining the highest level of knowledge and CDMB could be a tough proposition 

to many PTs and barriers could exist. But in the final analysis, it can be said that as the level of the 

CPG knowledge achieved by PTs increases which perhaps has been possible because the PTs 

overcame some behavioural and managerial barriers using KTIs, higher will be the level of research 

knowledge integrated into CDMB by PTs and better will be the patientcare.  

 

As is the case with the rest of the chapter, the results achieved in this section could not be compared 

with similar findings of other researchers due to paucity of enough number of research publications in 

the field of PT.  However, the intervention studies of Bernhardsson et al. (2014) and Campbell et al. 

(2013) provide some basis to compare the results of this research which indicate that the findings are 

in line with some of the researchers (Ferreira, 2017; Camden et al. 2017; Levac et al.  2016; 

Bernhardsson et al. 2014; Campbell et al. 2013; Rebbeck et al. 2013; Dizon et al. 2014b); Tilson et al. 

2014) but contradicts some findings of Bernhardsson et al. (2014), Campbell et al. (2013) and Rutten 

et al. (2013). Furthermore, the results of this study show that the research efforts of Bernhardsson et 

al. (2014) and Campbell et al. (2013) have been expanded in areas related to KTIs and their impact on 

EBP that is essentially specified as the integration of CPG into CDM in this research. In addition, it 

can be seen that new knowledge has been generated to compare the two KTIs and their impact on 

CPG-CDM integration and impact on barriers using the method of knowledge and CDMB scores 

which is unique, novel and new. At this point, it can be concluded that RQ3 has been answered.   

  

6.6 Summary 

The discussions in this chapter show that a number of findings that have been derived for the research 

are new and contribute to knowledge, method and practice. The discussions have raised some 

unanswered questions and have identified areas for further research. Overall the chapter has answered 

all the three research questions with the help of the statistical analysis provided in Chapter 5, other 

theories and publications found in the literature. Thus, this chapter provides the basis for drawing 

conclusions provided in the next chapter.  
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Chapter 7 

Conclusions 

7.1 Introduction 

The previous chapter discussed the findings, derived through the data analysis provided in Chapter 5 

and in this chapter, conclusions are drawn.  In addition, the contributions to knowledge, theory, 

methodology and practice are presented. While delineating the contributions, the researcher also 

stumbled upon a few limitations of this research and sets out directions for future research. The 

chapter begins with the description on how the objectives and aim set for this research have been 

achieved. 

 

7.2 Objectives  

7.2.1 Objective 1:   

To gain knowledge about barriers causing R-P gap and interventions that reduce the impact of 

barriers through literature review. 

One of the main objectives of this research was to understand why the latest research knowledge is 

not being integrated into clinical practice by PTs, resulting in PTs either managing to provide the 

current patientcare without updating it using the latest knowledge produced by researchers and/or 

deny the patients of the benefit of better healthcare that could accrue due to the latest research 

knowledge. Although it is widely recognized that embedding research knowledge in clinical practice 

does not happen readily due to barriers that hinder the change in clinical practice behaviour of 

practitioners leading to a R-P gap (e.g. Graham et al. 2018; Stander et al. 2018; Bérubé et al. 2018; 

Curtis et al. 2017), research findings that have addressed this problem, in the field of PT are hard to 

come across. Thus, relevant literature was studied to gain knowledge about the following: research 

knowledge; clinical practice; research-practice gap; barriers causing research-practice gap; 

interventions and impact of interventions on research-practice gap. The literature review also 

addressed the conceptual aspects, practical aspects, theoretical aspects and limitations plaguing the 

concepts, which in turn led to the determination of the gaps in the literature (see section 2.8). The gaps 

provided the basis for conducting this research. Thus, it can be concluded that objective 1 has been 

achieved.  

 

7.2.2 Objective 2 

To identify specific research knowledge, clinical practice, R-P gap, barriers and interventions 

through a study of relevant literature to develop a basis to address the identified gaps in the 

literature.  

The literature review pointed out that one of the main reasons for the R-P gap was the PTs’ 

managerial and behavioural barriers although empirical studies that have addressed this issue are few 
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and far between (e.g. Stander et al. 2018; Nilsen, 2015; Bernhardsson et al. 2014). Lack of knowledge 

on how to tackle barriers and narrow R-P gap was argued to be a major problem faced by PTs, 

affecting them in providing optimum patientcare. In order to investigate this phenomenon, it was 

necessary to choose specific examples of research knowledge, clinical practice and barriers affecting 

PTs’ changing behaviour and patientcare management based on the outcome of the literature review 

(see chapter 2). In addition, to tackle the barriers, it was argued in the literature that interventions 

could be used, either to eliminate them or minimise their impact on the integration of research 

knowledge into practice (reduction in R-P gap). Specific examples of interventions had to be 

identified to conduct meaningful research that could lead to realistic outcomes. Thus, using Chapter 2 

the examples pertaining to the phenomena discussed above were chosen for this research, which are 

tabulated in Table 7.1. 

 

Table 7.1 Examples of the phenomena under study in this research 

No. Phenomenon Example chosen Reference 

1 Research knowledge Clinical practice guideline (CPG) – 

CPG for VTE in PT 

Sections 2.3.1  

2 Clinical practice Clinical decision making (CDM) Sections 2.4 and 2.4.1 

3 Research-practice gap  CPG-CDM gap Section 2.3.3 

4 Barrier - Managerial Knowledge in CPG of PTs Sections 2.5.2 and 2.5.4 

5 Barrier - Behavioural Attitude, 

Self-efficacy of PTs to integrate CPG 

into CDM and Motivation  

Sections 2.5.2, 2.5.5, 

2.5.6 and 2.5.7 

6 Bridging the CPG-CDM gap  Knowledge translation Sections 2.7 and 2.7.2 

7 Mechanism to bridge the CPG-CDM 

gap  

Knowledge translation 

intervention(KTI) 

Sections 2.7.3 ,2.7.3.1, 

2.7.4.4 

8 Knowledge translation Intervention 

– Single component 

Educational Material (EM) Section 2.7.4.1 

9 Knowledge translation Intervention 

– Multicomponent 

Virtual Community of Practice 

(VCoP) 

Section 2.7.4.2 

10 Knowledge translation Intervention 

– Multicomponent 

Knowledge broker  Section 2.7.4.3 

 

From these arguments it is possible to conclude that objective 2 was achieved. 

 

7.2.3 Objective 3 

To study models, framework and theories and establish the relationship between research 

knowledge, clinical practice, barriers to integration of research knowledge into clinical practice, 

R-P gap and barriers to integration of research knowledge into clinical practice and 

interventions in addressing the R-P gap. 

This objective was achieved by studying different models, frameworks and theories that have been 

used by researchers in prior studies. For instance, CPG as research knowledge and its relationship to 

CDM as clinical practice behaviour of the healthcare practitioner is supported by the Knowledge-

Attitude-Behaviour Framework (KABF) of Cabana et al. (1999) and the updated KABF by Fischer et 

al. (2016) in this research. Next, managerial and behavioural barriers, namely knowledge, attitude, 
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self-efficacy of PTs to integrate CPG into CDM and motivation of the PTs to integrate CPG into 

CDM, were explained using the models developed by Cabana et al. (1999) and Ottawa Model of 

Research Utilization (OMRU) framework (Logan & Graham, 1998). With regard to interventions, 

knowledge translation theories including OMRU and Roger’s theory of DOI were used alongside the 

theoretical domains framework (TDF) developed by Michie et al. (2011). These models and theories 

provided the necessary support for conceptualisation of the relationships between barriers to the 

integration of CPG into CDM, CDM as well as interventions and the CPG-CDM gap. In addition, 

different relationships as depicted in Figures 3.1 to 3.5 and equations 3.1 to 3.10 and 3.4.1 have been 

established between barriers to integration of the CPG into CDM on the one side and CDM on the 

other. The relationships were ready to be tested and the findings derived were used to answer the 

research questions 1 to 3. It can therefore be concluded that objective 3 has been achieved. 

   

7.2.4 Objective 4 

To develop a theoretical framework, conceptualize the relationships mentioned above and test 

the hypothesised relationships 

Sections 3.3.1 to 3.3.4 and 3.4 in Chapter 3 discussed the establishment of empirical relationships 

between the identified barrier with regard to EM as intervention. They were KNOW → CDM; ATT 

→ CDM; SE → CDM; and MOT → CDM (see Figures 3.1 to 3.4). These relationships were 

conceptualised, operationalised and tested using appropriate theories and models that have been 

discussed in Sections 3.3.1 to 3.3.3 in Chapter 3. Hypotheses were formulated for each one of the 

relationships identified (H1 to H4). Similarly, with regard to VCoP, a relationship between the 

different combination of barrier groups identified and CDM was established as was shown in Figure 

3.5. Hypotheses H5, H6a, H6b, H6c, H6d, H7a, H7b, H7c, H7d, H7e and H7f were formulated to test 

these relationships. Theoretical support was provided in Section 3.4 to derive the relationships and 

define the hypotheses.  

 

Next KTIs were represented by RA, which was used to test the empirical relationship between KTIs 

and the barriers (see sections 3.5 and Figures 3.6-3.10). Hypotheses H8a, H8b, H8c, H8d and H9 were 

formulated (see Section 3.5) and were empirically tested. Finally, a relationship between research 

knowledge and CDM was established and tested (hypothesis H10). Support for formulating the 

relationship and hypotheses was provided in section 3.6.  These hypotheses enabled the researcher to 

test the impact of barriers on the CPG-CDM gap, impact of barriers on CDM, impact of KTIs on 

barriers and the CPG-CDM gap and demonstrate which barriers are significant and which intervention 

is more effective than the other. Thus, it can be concluded that objective 4 has been achieved. 

        

7.2.5 Objective 5 

To develop a suitable research methodology to test the relationships empirically 
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Chapter 4 provides the complete discussion on the methodological aspects used in this research. A 

quantitative research method underpinned a deductive research approach, objective ontology and 

positivist epistemology. The rationale for the use of this method was set out. Using the 

methodological framework, a survey questionnaire strategy was implemented to collect data from PTs 

in the USA. For adopting and implementing the above method, related literature was used (see 

sections 4.5, 4.7.1 and 4.16.1). The data analysis was carried out using robust methods (Chapter 5), 

which included SEM and regression analysis. Thus, it can be argued that objective 5 has been 

achieved. 

 

7.2.6 Objective 6 

To verify the hypotheses using the outcomes of the empirical study 

Hypotheses verification was carried out (sections 5.4, 5.9, 5.10, 5.11, 5.12, 5.13, 5.14 and 5.20). The 

statistical analysis, namely correlational analysis, covariance analysis, regression weight analysis, 

SMC, final regression output CFA, SEM and path analyses were used to verify the hypotheses. The 

accepted and rejected hypotheses are provided in Tables 5.24, 5.26 and 6.20. Discussions on the 

findings substantiated why hypotheses were confirmed or rejected. Comparisons with other research 

outcomes provided details on how this research contributed to knowledge, practice and theory. Thus, 

it can be argued that objective 6 has been achieved.  

 

7.3 Aim:  

The aim was to conduct a comparative study of the effectiveness of single and multi-component 

knowledge translation interventions (KTIs) in bridging the research-practice gap (CPG-CDM 

gap) that affects Physical Therapists (PTs) by addressing barriers to change their practice 

behaviour. 

This research investigated the R-P gap, barriers leading to R-P gap, compared two KTIs, explained 

the extent of specific types of interventions are effective in bridging the R-P gap and which one of 

those interventions is more effective. Two knowledge translation interventions (KTIs) namely single 

and multicomponent interventions (e.g. EM and VCoP respectively both represented by relative 

advantage (RA)) were chosen for study.  

 

It was argued that if there is a relationship between the barriers and CDM then any other relationship 

between CDM and other phenomena including CPG will be affected by the barriers and it is possible 

to explain to what extent the translation of CPG into CDM is affected by the barriers (see section 3.2). 

It was further argued that if a relationship between the barriers and KTIs could be established, then it 

is possible to explain, to what extent the interventions impact those barriers (effectiveness) and hence 

impact of those barriers on the CPG-CDM gap (see sections 2.7.3, 2.7.3.1, 2.7.4.4, 3.5 and 3.6). In 

order to compare the effectiveness of the two selected KTIs, two groups of PTs were identified, and 
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an empirical study was conducted. Educational material (EM) was used as single component 

intervention and VCoP as multicomponent intervention the two groups. The results of the study 

provided in Chapter 5 while discussions on the results were provided in Chapter 6 which explained 

the effectiveness of the interventions (see sections 6.5.1.1 and 6.5.2.1). Thus, it can be concluded that 

the aim has been achieved. Further to this, the following sections discussed the contribution to 

knowledge. 

 

7.4 Contribution to knowledge 

This research contributes to the growing body of knowledge on the translation of research knowledge 

to clinical practice. While the literature recognises the existence of R-P gap as a universal 

phenomenon in the field of healthcare and there has been growing calls in the literature to identify 

reasons for the R-P gap and find mechanisms to bridge it (e.g. Graham et al. 2018; Stander et al. 2018; 

Chan et al. 2017; Curtis et al. 2017; Sibley & Salbach, 2015; Jones et al. 2014). However, in the field 

of PT, hardly any study has been conducted that has conclusively addressed this aspect, and this 

research was conducted to address this lacuna in the literature.  The outcome of this research adds to 

the existing knowledge related to the KT research addressing the R-P gap (e.g. Graham et al. 2018; 

Stander et al. 2018; Bérubé et al. 2018; Curtis et al. 2017). It is argued in the literature that R-P gap 

exists in the field of PT although there is limited evidence to support such a claim (APTA, 2018; 

Stander et al. 2018; Nilsen. 2015; Bernhardsson et al. 2014) and in particular there is insufficient 

evidence from the studies (either empirical or experimental design) to understand this phenomenon 

and various aspects related to it (Squires et al. 2014). The findings of this empirical research have 

helped to confirm the existence of R-P gap in the context of PT. Thus, it is one of its kinds and has 

produced new knowledge in regard to several different aspects that are discussed in the next sections. 

 

7.4.1 Identification of research knowledge (CPG) and clinical practice (CDM) 

Relationship between research knowledge and clinical practice; relationship between CPG for 

VTE in PT and CDM 

These findings are similar to those of the other researchers (Ferreira, 2017, Babatunde et al. 2017; 

Camden et al. 2017; Levac et al.  2016; Schreiber et al. 2015; Tilson et al. 2014; Dizon et al. 2014b; 

Bernhardsson et al. 2014; Rebbek et al. 2013; Campbell et al. 2013; Lizarondo et al. 2012; 

Demmelmaeir et al. 2012; Russell et al. 2010), who argued that PTs’ management (knowledge) and 

behavioural aspects (attitude, self-efficacy and motivation), either individually or in groups act as 

barriers. This study differs from these researchers mentioned however, in that it has addressed CPG 

for VTE in PT for the first time as this CPG has not been studied to understand the existence of R-P 

gap until now. 
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No other study in the field of PT has conceptualised and investigated the CPG-CDM gap in regard to 

CPG for VTE in PT. This study defined CPG, CDM, CPG-CDM gap, barriers, single and 

multicomponent KTIs by providing examples and consolidating definitions. This research 

conceptualized the above mentioned concepts making the entire research as a clear conceptualisation 

of a specific R-P gap termed as CPG-CDM gap. As on date, it is hard to find any research that has 

conceptualised CPG and CDM in regard to R-P gap, the way this research has accomplished. A clear 

understanding of manipulating every component involved in the CPG-CDM gap has been provided, 

thereby enhancing the understanding of R-P gap in the context of PT.  

 

No other study has conceptualised CDM to indicate the clinical practice behaviour of practitioners. 

This research has established that CDM can be used as a variable in the R-P gap and KTI studies and 

as an indicator of change in the clinical practice behaviour of PTs that is easy to measure. The linkage 

between CPG and barrier was identified. It was possible to identify, how latest research knowledge 

can be embedded in CDM, by addressing those barriers. Thus, this study removes the limitation of 

non-utilization of a simple method to predict, the change in the management and behavioural 

variables that can be addressed by interventions (KTIs) to influence the CDM of a practitioner. 

Further, this study provides guidance to the PTs in addressing causes of R-P gaps and how to narrow 

the R-P gap. The research has overcome the limitations of the research outcomes of Salbach et al. 

(2010), Campbell et al. (2013) and Bernhardsson et al. (2014) by using the example of CPG for VTE 

in PT and CDM. 

 

7.4.2 Contribution to the body of knowledge of barriers to integration of research knowledge 

into clinical practice 

This study related the CPG-CDM gap as a concept to those components that cause CPG-CDM gap as 

barriers; namely management and behavioural barriers, which in itself is a major contribution, as no 

other study to date has linked the barriers to CPG-CDM gap in the field of PT. Some of the barriers at 

the practitioner level were conceptualised and linked to CDM.  The discovery was that in an 

environment characterised by CPG, any change that happens to the barriers or CDM, then CPG is 

expected to be affected and the CPG-CDM gap is expected to be affected. Further, this research 

identified the barriers at the practitioner level to the integration of CPG into CDM (see Table 2.5). 

This table can act as a guideline to identify barriers to integration of the CPG into CDM. 

 

As part of the conceptualization, barriers were measured empirically using their complements. As 

explained in section the term complement of a barrier meant it’s opposite. The four barriers (namely 

KNOW, ATT, SE and MOT) were measured in this manner. In this research the barriers were related 

to CDM directly in two ways. The first one was establishing a direct linkage between the 

complements of the individual barriers to CDM. It was proved that when the level of the complement 
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of the barrier was high, then apparently the level of the barrier was low and when the level of the 

complement of the barrier is low, then the level of the barrier was high. The second way was linking a 

group of barriers to CDM was through clustering of the complement of the barriers. It was argued that 

the complement of the barriers could be linked to CDM in groups of four, three and two. 

Conceptualising the relationship between the barriers and CDM, in the first way, provided the basis to 

administer, single component intervention to impact a single barrier at a time whereas, the second way 

provided the basis to administer the multicomponent intervention to impact multiple barriers at the 

same instant of time.  

 

The results obtained by the above method showed that at any instant of time it is possible to impact a 

single barrier or group of barriers. As far as group of barriers is concerned the results showed that at 

any instant of time a maximum of two barriers in a group only affect the CPG-CDM gap.  This is a 

unique discovery. This provides an opportunity to address the management and behavioural barriers 

of PTs, somewhat easily. Tackling more number of barriers at any instant of time in a group could be 

complex and difficult leading to difficulties in changing the behavioural aspects of PTs and narrow 

the CPG-CDM gap. Literature shows that changing any behavioural barrier is difficult (e.g. Stander et 

al. 2018; Curtis et al. 2017). Thus, while agreeing with the literature, this research has brought out the 

precise combination of barriers in groups of four, three and two that can affect CDM of PTs, a 

discovery that provides a new opportunity to manipulate the management and behavioural barriers to 

narrow the CPG-CDM gap.   

 

The following contributions to the knowledge were made.  

 Barriers at the practitioner level affect CPG-CDM gap 

 Barriers at the practitioner level can be identified 

 Barriers can be linked to CDM individually and in groups 

 Individual barriers can be impacted using single component interventions 

 Multiple barriers can be impacted by using multicomponent interventions 

 Barriers can be represented by their complement 

The nearest research outcomes that can be compared with the above findings were that of Cabana et 

al. (1999) and Fischer et al. (2016). But the research outcomes produced by both Cabana et al. (1999) 

and Fischer et al. (2016) were not empirical studies but proposed frameworks. Those studies did not 

provide model to predict the behaviour of barriers and their linkage to CDM and hence CPG-CDM 

gap. 
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7.4.3 Contribution to the body of knowledge of interventions impacting barriers and R-P gap 

In this research, KTIs were used to address the CPG-CDM gap and the outcome of this research 

provides evidence on the concept of single and multicomponent interventions based on empirical 

research outcomes. A framework was developed, that provided a method to impact the identified 

barriers using both single and multicomponent interventions.  

 

The interventions were conceptualized and represented as constructs (represented as RA) in the study 

and related to KNOW, ATT, SE and MOT individually and as a group four in a cluster. Thus, RA can 

be used to represent both the KTIs used in this research i.e. EM and VCoP. So far RA has not been 

tested empirically, as a construct representing KTI that could impact the barriers or their 

complements. Knowledge about this provides an understanding of, how KTIs function while 

impacting the barriers in an empirical investigation.  

 

A comparison of interventions and discovery of the use of a particular intervention for specific 

situations depending on its effectiveness was an important contribution. This helped to measure the 

extent to which the interventions could affect the barriers and CPG-CDM gap. The outcome of this 

research provides a practical solution to narrow or eliminate the CPG-CDM gap by reducing the 

impact of barriers on the integration of CPG into CDM using a specific intervention as a remedy. 

 

This is one of the first studies that has addressed barriers not only using both single and 

multicomponent KTIs in a comparative manner, but also the impact of those interventions on the 

specific barriers. This research finding also provides an answer to PTs to identify which intervention 

could be used to impact a particular barrier or a cluster of barriers. Further, to what extent is the 

impact leads to the determination of the extent to which CPG-CDM gap can be narrowed was found 

out. This is a unique discovery that promises to enable PTs to overcome their management and 

behavioural barriers by using interventions and enhance CDM, leading to benefits to patients by 

optimizing patientcare. 

 

This is the first empirical research study of EM as a single component intervention affecting barrier. 

Secondly, this research used a unique combination of multicomponent intervention (VCoP, EM & 

KB) in the context of PT for the first time to understand how it affects barrier. Thirdly, using these 

KTIs, EM and VCoP to compare their effectiveness on impacting the barriers in one research is not 

common and perhaps not attempted in the literature yet. This research contributes to this unique 

knowledge on, how these specific KTIs affect the barriers and CPG-CDM gap. The use of EM has 

provided knowledge on, linking the KTI to individual barriers at a time. The use of VCoP has 

provided knowledge on linking the KTI to a group of barriers at a time.  
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7.4.4 Contribution to knowledge to determine the effectiveness of single and multicomponent 

KTIs by comparison 

The total effect of a single barrier on CDM post intervention administration was compared between 

EM and VCoP (see section 6.3.4.1 and 6.3.4.2). This provided some idea on, which one of the two 

KTIs was more effective than the other. Here an important discovery was made regarding identifying 

the single barrier. Isolating a single barrier in a PT is not possible as the barriers coexist. What was 

possible was to identify the most dominant barrier in a PT that could be addressed.  Examples 

discussed in section 6.4.2.1 clearly demonstrate that EM is effective in some situations whereas VCoP 

in some other. This is an important contribution to knowledge as using this method it is possible to 

identify individual barriers and group of barriers and manipulate them, a method hitherto not 

addressed in the literature and has been a challenge for PTs to integrate CPG into CDM by removing 

the barriers to reducing the CPG-CDM gap.  This is new knowledge and no such measurement 

method has so far been discussed in the literature.  

 

An instrument to measure CPG specific knowledge and CDMB score were developed and tested to 

assess the translation of CPG into CDM to compare the effectiveness of the KTIs (see section 5.21). 

The instrument can measure specific knowledge of CPG for VTE in PT and test the ability of the PTs 

to make correct clinical decisions based on the CPG recommendations. Multiple methods were used 

in the data analysis (see section 7.6.4). This included correlational analysis, covariance analysis, 

squared multiple correlational analysis, total effect analysis, ANOVA, non-parametric tests, 

regression analysis, standardized regression weight analysis, SEM, path analysis and predictability of 

dependent variable by the independent variable. Use of multiple methods to derive outcomes from the 

data analysis in one research provides an accurate assessment of the results. Most research studies do 

not use more than two or three methods in data analysis. In comparison this research has used 

multiple methods to respond to different situations that arose during the process of the data analysis. 

This is a contribution to research methodology that enables the use of multiple methods to arrive at 

accurate results. In addition, an instrument to measure CPG specific knowledge and CDMB score 

were developed and used compare the effectiveness of the KTIs (see section 5.21). Using two 

different methods to compare the KTIs in one research and corroborate the findings is unique.  

 

It was generally believed that multicomponent KTIs are more effective than single component KTIs. 

But this research demonstrated that not only multicomponent KTIs are better in some instances but 

also, single component KTIs are effective. This finding aligns with the arguments of the researchers 

(Argyriou et al. 2015; Suman et al. 2015; Squires et al. 2014; Grimshaw et al. 2004) that there is no 

evidence to prove that multicomponent KTIs are more effective than the single component KTI or 

vice versa. These findings also contradict the arguments of some researchers (Stander et al. 2018; 

Nilsen. 2015; Bernhardsson et al. 2014; Campbell et al. 2013) who claimed that multicomponent KTIs 
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are more effective than the single component KTIs. This research has produced the first empirical 

evidence that shows how to compare the effectiveness of the KTIs and how to compare them in two 

different ways. This contribution has significant bearing on the PTs who could now identify how to 

overcome the impact of barrier caused by management and behavioural variables of PTs and narrow 

the CPG-CDM gap. 

 

7.5 Contribution to theory 

This section deals with the theoretical contributions made by this study. This research has 

conceptualised the research knowledge in PT, clinical decision-making behaviour, barriers to the 

integration of research knowledge into CDM, knowledge translation interventions and the research-

practice gap. Each one of these aspects will be discussed next. 

 

In this research multiple theories and models were used to underpin the concept of CPG without any 

conflict amongst those theories and yet laying a strong foundation to conduct the entire research 

which was an important contribution to theory. Combining many theories to conceptualise a single 

abstract phenomenon like CPG and explaining the nature of the concept and its relationship with 

different variables and PTs behaviour objectively yielded multiple outcomes that could act as 

extensions of those theories. For instance, using the model of Fischer et al. (2016) it was possible to 

cluster multiple barrier in an empirical model and study their relationship to CDM and CPG-CDM 

gap was a new way to understand how barriers influence CDM and CPG-CDM gap. This model could 

be used to study any future combination of barriers.  

 

Further, the dominant theory used in this research is the KT theory. The main theoretical contribution 

of this research lies in expanding the application of KT theories to define the concept of CPG-CDM 

gap, an aspect not discussed in the literature. For instance, the KABF is a representation of KT theory 

and provides the basis to understand why there is a problem in Physicians integrating CPG in clinical 

practice and how to change the clinical practice behaviour of the physician, using the concept of 

barriers namely knowledge and attitude. However, this framework falls short of providing a 

generalized explanation on why CPG is not being integrated into clinical practice resulting in a R-P 

gap in multiple contexts for instance PT. In addition, although this framework prescribes the use of 

intervention strategies to tackle the barriers, it is only prescriptive in nature. It doesn’t provide a clear-

cut cause and effect relationship between the barriers and the CDM behaviour of the physician on the 

one hand and between interventions and barriers on the other. In this situation the ability of KABF to 

explain the linkage that exists amongst specific barriers, clinician behaviour and interventions used to 

overcome barriers to translating CPG to clinical practice diminishes. This is a major limitation of 

KABF as it cannot be used as a predictive model to link barriers as determinants of R-P gap and 

interventions as determinants that impact barriers. This research has overcome this limitation of 
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KABF by developing a predictive empirical model that links CPG, CDM, barriers, interventions and 

CPG - CDM gap. This model (see figure 3.11) has the potential to be applied to predict how and to 

what extent the barriers affect the CPG-CDM gap and the extent to which interventions can reduce the 

impact of barriers on the CPG- CDM integration. For example, the model developed in this research 

has a cause and effect relationship between barriers and CDM which indicates the extent to which the 

barriers could affect CDM and hence the integration of CPG into CDM. Similarly, the model could 

link the interventions to the barriers to determine the extent to which the interventions could reduce 

the impact of barriers on the CPG-CDM integration. The model was empirically tested in the context 

of PTs in the USA thereby providing the basis to test the validity of the model. This validation amply 

demonstrates that KABF could be transformed into a predictive model from being a prescriptive one. 

This is an important contribution to KT theory in the field of healthcare and specifically to the 

growing body R-P integration. To the best of the knowledge of the researcher no other study in the 

literature has attempted to expand KABF to CPG-CDM study until date by transforming it to a 

predictive model from being prescriptive.  

 

In addition, while linking with CDM, CPG was conceived as the environment in which every 

component operating is characterised by CPG. This provides a unique definition to CPG as a concept 

that could be represented in multiple forms and variables in CPG-CDM studies. This is another 

contribution to theory. Application of KT theories to translation of CPG into CDM and address CPG-

CDM gap (R-P gap) in the presence of barriers and with the application of KTIs in the field PT, 

confirms the conceptualisations of Cabana et al. (1999) and Fischer et al. (2016) using empirical 

research. The models derived in this research using KT theories have expanded the application of 

existing KT theories to PTs and their decision making behaviour. This is another contribution to 

theory. 

 

Next use of CPG as research knowledge by applying models and theories like KABF, DOI and 

OMRU led to the definition of integration of CPG into clinical practice with regard to PTs and 

development of new relationships between: 

 barriers to integration of research knowledge into CDM and CDM 

 barriers to integration of research knowledge into CDM and CPG-CDM gap 

 KTIs and barriers and  

 KTIs and CDM as well as CPG-CDM gap.   

 

Empirical models and equations were derived (see sections 3.3.1 to 3.3.4, 3.5 and 3.6). Thus, the 

application of the theories mentioned above to define and develop the new relationships expands the 

application of those theories in new areas not addressed to date. This contributes to theory. 
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Applying KABF (Cabana et al. 1999; Fischer et al. 2016), this research argues that, CDM could be 

conceptualised to address the CPG-CDM gap. CDM can now be used as a construct in similar models 

as the ones developed in this research. Again, the conceptualisation of CDM as representing clinical 

practice behaviour is new and application of the concepts developed by Cabana et al. (1999) and 

Fischer et al. (2016) to arrive at such a conceptualisation amounts to expanding the KABF model to 

the new area of CPG-CDM gap in PTs. Further in order to establish a relationship between CPG-

CDM gap and barriers this research expanded the concepts developed by Cabana et al. (1999) and 

Fisher et al. (2016) and explained the cause and effect relationship between barriers and CPG-CDM 

gap. Additionally, it can be seen that conceptualisation of the four barriers namely lack of knowledge, 

lack of favourable attitude and lack of self-efficacy and motivation, using specific frameworks and 

theories (see sections-3.3, 3.3.1 to 3.3.3) is new. No other research has conceptualised single and 

groups of barriers the way it has been done in this research.  

 

Regarding the conceptualisation of KTIs, it can be seen that the framework of Fisher et al. (2016) and 

DOI were used which is a new way of applying theory to the concepts of KTIs. Using KTIs to bridge 

the CPG-CDM gap is a new contribution to theory while using RA as a representation of single and 

multicomponent KTIs provides a new way to apply DOI in barrier studies. Finally, several empirical 

models have been developed in this research (see Figures 3.1 to 3.10 and equations 3.1 to 3.10 and 

3.4.1) to link the barriers to CDM individually and in groups. These models provide the basis to 

generate future conceptualisations which is a contribution to theory. Further to discussing the 

contribution to theory, this research proceeds to conclude on the contributions to methodology.  

 

7.6 Contribution to methodology 

This research makes a methodological contribution by measuring: 

 

7.6.1. Clinical practice as CDM 

Clinical practice as CDM is a method hardly used in the clinical research.  Most of the research 

conducted in healthcare has measured clinical practice as related to either self-reported adherence of 

the practitioner or by reviewing the patient records retrospectively to see adherence to CPG 

recommendations. Literature review showed that an important feature of the CPG is to support CDM 

aspect of the clinical practice (see section 2.3). However, CDM has hardly been considered as a 

measure of clinical practice in prior studies. This has enabled a new way of representing actual 

clinical practice as CDM instead of a more complex measure such as patientcare outcomes or very 

simple measure such as CPG adherence. CDMB is complex yet can be detailed and measured. This 

way of measuring clinical practice using CDMB provides PTs a simpler way to determine their ability 

to integrate CPG into CDM.  
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7.6.2. Using ‘RA’ to represent KTIs 

Although models and frameworks (e.g. OMRU, CIFR, KABF) has a construct as ‘intervention’ 

referring to KTI, no mechanism is available to represent ‘intervention’ as a construct in empirical 

studies. In this study RA was identified and tested to represent ‘intervention’ in an empirical study. 

Rogers DoI and CFIR by Damschroder et al. (2009) as theories supported the use of RA in this study 

(See section 2.7.4.4). In addition, most of the previous measurement of KTIs have been based on 

simple before-after measurement of the variable under study or measuring a change in the variables 

e.g. dependent variable under study and implying the impact of KTIs. In this research a new way of 

representing the impact of KTIs in terms of RA was introduced that promises to change the way 

KTIs’ influence or impact the barrier has been understood. 

 

7.6.3. Verification of barriers in pre and post administration of KTIs 

Measurement of barriers before and after the administration of the KTIs EM and VCoP has not been 

used commonly in KT studies. It appears that no prior study used the same instrument to measure 

barriers that have been impacted by two different types of KTIs at the pre and post intervention stage 

in a single research. Establishing the reliability and validity of the same questionnaire using data 

obtained from two groups of PTs i.e. EM group and VCoP group, in the same study is unique. 

 

7.6. 4. Analysis of total effect of barriers on CPG-CDM gap 

CPG-CDM gap was analysed using total effect of the barriers (or their complement) on CDM. Prior 

research has not used SEM to find out the total effect of the barriers, either as an individual barrier or 

group of barriers or their complements on CDM. Thus, this research has provided an important way to 

measure CPG-CDM gap. This gap was measured, using such quantities as variance (squared multiple 

correlations or SMC) of independent variables accounting for a change in the dependent variable, due 

to a change in the independent variables, regression weights and path coefficients (see section 6.3.6 

and 6.3.7). The gap was measured by assessing the extent to which the total effect of the independent 

variable on CDM has changed due to the impact of the KTIs. It was interpreted that an increase in 

total effect of independent variables, post administration of the KTI implies that CPG-CDM gap is 

less. This also implies that decrease in the total effect of independent variables on CDM, implies that 

the CPG-CDM gap is high see section 6.3.6 and 6.3.7). This method was validated across two 

different groups of PTs under study. This method provides a simple, reliable and credible 

measurement of CPG-CDM gap.  This is an important contribution to methodology.  

 

After analysing the contribution to methodology at the measurement level, the next discussion 

provides the other methodological contributions this research has made.  
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7.6.5 Verification of same set of hypotheses at pre and post intervention stages  

This research verified the same set of hypotheses at the pre-intervention and post intervention stages, 

indicating that if the same model is used at the pre and post intervention stages, then the same 

hypotheses should be valid with the measurements confirming that the relationships within the model 

are either statistically significant or not. In this comparative study, it was possible to compare the 

effectiveness of the two types of interventions which helped in identifying the variances and 

similarities between the two interventions. Comparison showed the areas of strength and weakness of 

the individual KTIs. No similar study has been found in the literature that has adopted a comparative 

study to evaluate two different types of KTIs in one research and validate models twice, i.e. pre and 

post intervention stages. This is a unique contribution to methodology. 

 

7.6.6 Using SEM to analyse CPG-CDM gap and the impact of barriers  

Using two types of interventions in a single study to address single and multiple barriers, using SEM 

was not found common in the literature. Common method used in research involving interventions is 

the t-test or at the most ANOVA or regression analysis. Use of structural models has yielded different 

combinations of barriers affecting CDM. Each model has a unique combination of barriers, directly 

affecting CDM and covariates associated with them.  If SEM were not to be used, then it would not 

have been possible to study the impact of different combinations of the barriers as well as use 

variance, regression weights and path analysis to find the cause and effect relationship between the 

dependent and independent variable. This is a unique contribution to methodology as using this 

method; multiple models could be derived to find which of those models could be used to manipulate 

the management and behavioural variables which is not generally possible using ordinary univariate 

or multivariate analysis.  

 

7.6.8 Levene’s Test 

Furthermore, Levene’s test is not usually included in intervention studies and this test can be used to 

show that the samples belonged to the same population which was an essential condition that had to 

be satisfied. Levene’s test showed that the data collected at the post intervention stage showed equal 

variance as that of the data collected at the pre-intervention stage. In pre and post-intervention 

Levene’s test provides a method to compare the variances of the data collected at the two stages 

which in turn indicates that the randomly chosen samples belong to the same population under study. 

After identifying the contributions to research methodology, this research proceeded to discuss the 

contributions to practice. 

 

7.7 Practical implications 

Lack of knowledge on barriers to integrate CPG into CDM and bridging the CPG-CDM gap were 

major challenges in the field of PT that has affected delivery of optimum patientcare (see sections 
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2.3.2 and 2.3.4). Other stakeholders affected by these challenges include organisations concerned with 

PT, healthcare facilities, policy makers, licensing and accrediting bodies, researchers, academics and 

regulators (Cheung et al. 2014). However, to date hardly any research has been conducted that has 

comprehensively addressed single and multicomponent KTIs to eliminate the impact of barriers on the 

integration of CPG into CDM leading to bridging the CPG-CDM gap. Potential benefits that can 

accrue to PTs and others out of the findings and contributions of this study include: 

 

7.7.1 Identification of barrier and bridging of CPG-CDM gap leads to benefits. The immediate 

beneficiaries are PTs and patients. Reduction in the impact of barriers is expected to lead PTs 

to integrate CPG into CDM, leading to delivery of optimum care and thus directly benefiting 

patients. 

7.7.2 PTs now can choose to employ the single or multicomponent interventions to eliminate 

barriers enhancing their knowledge in CPG and integrate into CDM by changing their CDM 

behaviour. 

7.7.3 Bodies including insurance, funding agencies, regulatory authorities, professional bodies, 

licensing authorities and healthcare organisations can now encourage (or even enforce) 

integration of CPG into CDM. If barriers exist, then these bodies can enable PTs to overcome 

the barriers using the outcomes of this research which are cost effective, easy to use, 

convenient, less complicated, no time away from work, comfortable to access and use, and 

easy to access. 

7.7.4 Researchers can benefit by expanding the research outcomes to investigate other CPGs and 

other forms of research knowledge that are linked to their integration into clinical practice. In 

addition, other fields of healthcare could also benefit from the contributions of this research. 

It is expected that medical and allied health professionals can derive benefits from this 

research.  

7.7.5 Not many KTI studies have used online technology to deliver the KTIs to the target 

population as well as for data collection at the pre and post intervention stages. Data 

collection using online technology was more cost effective and that was able to withstand the 

tests of reliability and validity. Researchers can use this research design on any target 

population of PTs even if they are geographically dispersed. Compared to the other costly 

interventions studies (e.g. audit and feedback), this research design used KTIs that are 

relatively simple (EM), new (VCoP) as well as cost effective.  

7.8 Limitations and Directions for future research  

The main limitation of this research is that it is limited to one form of CPG that is CPG for VTE in 

PT. While this CPG is still new, its utility to PT practitioners is still being established. Next the 

research outcomes may not be generalizable as it was assumed that CPG-CDM gap was affected by 
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management and behavioural barriers to integrating CPG into CDM. However, there could be other 

variables that could act as barriers for instance cognitive, emotional, organisational and patient related 

barriers that need to be considered if the outcomes are to be generalised further. In addition, it was not 

possible to conclude that the findings of this research are applicable to other contexts where the use of 

EM and VCoP may not be possible. In that instance where other KTIs might have to be used, then it is 

necessary to repeat the research to find out whether the outcomes are similar to those obtained in this 

research. Further while linking the four barriers to CDM it was found out that the statistical 

relationships between some of the barriers and CDM (e.g. KNOW → CDM) as well as single 

component interventions and barriers (e.g. RA → Combination of Barriers) post introduction of 

interventions were either not significant or only partially significant. This could be due to the specific 

nature of the interventions and the results obtained in this research could be different if the concepts 

of barriers, CPG, interventions and CPG-CDM gap were different to that of this research. Similarly, in 

regard to multicomponent intervention it was found that only two barriers in combination at a time 

were affecting the CDM. This could be due to the nature of the intervention (VCoP) and any other 

type of intervention (e.g. knowledge broker combined with educational meeting) could produce a 

different result. In addition, it may also be necessary to understand how the association between the 

barriers could affect the CDM and the CPG-CDM gap.  Moreover, this research relied on RA as the 

measure of the single and multicomponent KTIs. In this research RA was found to have a high level 

of statistically significant relationship with EM and there was no such relationship shown in regard to 

VCoP. Some barrier combinations were not found to be valid. Whether other measures such as 

complexity, compatibility, trialability and observability when used in conjunction with the outcomes 

of this research could vary and show better statistical relationship between the variables concerned. In 

addition, conducting this research in another country could produce a different result as cultural 

differences could affect PTs differently. In addition, some of the statistically insignificant results 

derived in this research could have been due to the lower sample size. This could be overcome in 

future studies by using a larger sample size. Further, the theoretical support provided in this research 

could explore the possibility of using those theories not used in this research to identify newer barriers 

that may affect clinical practice. For instance, use of factors like peer support (e.g. Ramirez –Velez et 

al. 2015; Bernhardsson et al. 2014) and lack of training (Silva et al. 2015) could provide new insights 

into the behaviour of PTs. These limitations provide an opportunity to enhance the research outcomes 

by conducting future research in those areas which are pointed out next. 

 

This research was inspired by important research outcomes produced by researcher including Cabana 

et al. (1999) and Fischer et al. (2016) which had limitations. While expanding on those outcomes and 

addressing limitations this research brought out new contributions to knowledge, theory, methodology 

and practice. However, the outcomes of this research also suffered from limitations which provide the 

avenues for future research. For instance, future research could use different CPGs or research 
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knowledge and clinical practice variable other than CDM to find out how the current research 

outcomes can be compared and generalised. Next, future research could use other KTIs, (educational 

meetings, opinion leaders, performance and feedback and reminders) either as single component KTI 

or in combination a multicomponent KTI strategy   to gain knowledge on how those KTIs impact 

barriers and CPG-CDM gap. Additionally, future researchers could consider other barriers and link 

them to clinical practice to see how those barriers impact clinical practice and what interventions 

could be used. In addition, future research could also consider the moderating effect of the KTIs on 

the relationship between barriers and CDM instead of the current conceptualisation of the KTIs 

impacting the barriers directly. This could yield a different result than the ones derived in this 

research. Finally, further research could also be conducted using DOI with measures such as 

complexity, compatibility, trialability and observability which could reveal newer insights into the 

impact of KTIs on the barriers and CPG-CDM gap.   
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Appendix 

Appendix 2.1  

Key action statements of clinical practice guideline (CPG) for Venous 

Thromboembolism (VTE) in Physical therapy (PT) (Hillegass et al. 2015)  
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Appendix 2.2 

Summary of Recommendations of Clinical Practice Guidelines Linked to the 

International Classification of Functioning, Disability, and Health From the 

Orthopaedic Section of the American Physical Therapy Association (APTA) (Childs et 

al. 2008)  
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Appendix 2.3 

Summary of Recommendations of Clinical Practice Guidelines for neck pain: Revision 

2017(APTA) (Blanpied et al. 2017) 
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Appendix 2.4 

 

Advantages of CPGs 

CPGs are created by appraisal of scientific evidence (Curtis et al. 2017; Keiffer, 2015; Van Dulmen et 

al. 2014; Graham et al. 2011). Thus, in complex and uncertain clinical situations (Fischer et al. 2016) 

where ambiguity prevails, CPGs can aid CDM by providing recommendations that are supported by 

research evidence (Woolf et al.1999). CPGs help to reduce the underuse; overuse and misuse of the 

treatment choices (Kale et al. 2013) and thereby encourage optimum patient care and promote EBP 

(Franke et al. 2008; Woolf et al. 1999). CPGs are expected to improve the quality of patient care 

(Keiffer, 2015; Van Dulmen et al. 2014; Siering et al. 2013; Rutten et al. 2010; Woolf et al. 1999) 

while recommending only the treatment choices of proven effectiveness and thereby discouraging 

obsolete, ineffective and dangerous practices. Some studies have reported improved quality of patient 

care with CPG adherence (Ajimsha et al. 2018; Van Dulmen et al. 2014; Siering et al. 2013) although 

the extent of such improvement could not be easily assessed objectively, in clinical practice. For 

instance, Barth et al. (2016) reports that the longevity of patients with heart attack could be attributed 

to improved diagnostics and management due to research although, integration of CPG in clinical 

practice appears to be slow in Sweden. CPGs are expected to reduce variation in clinical practice and 

to support standardization of patient care (Kredo et al. 2016; Keiffer, 2015; Montero, 2015; 

Gundersen, 2000). CPGs provide an opportunity to individual practitioners to audit their own 

performances against the standard given in the CPGs that are essentially evidence-based 

recommendations with measurable outcomes (Kredo et al. 2016). Some researchers claim that CPGs 

reduce malpractice claims (Siering et al. 2013) and facilitate cost-effective utilization of healthcare 

resources and enhance patient safety (APWCA, 2010; Rutten et al. 2010). Hanney et al. (2017) 

reported that CPG adherence in management of low back pain resulted in decreasing the healthcare 

utilization and cost, although such claim is not supported by many studies.  CPGs could also support 

the informed decision making of the patients (Graham et al. 2011) and promote patient’s autonomy 

leading to improved patient satisfaction (APWCA, 2010). However, studies that support these claims 

in the context of PT are far and few. Table 2.3 is an illustration of the studies specifically in the field 

of PT that investigated CPGs and their impact on either professional practice or patient outcomes.  
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Table 1 Examples of evidence that integration of CPG could improve patient care and professional practice. 

No. Medical condition Research knowledge 

that could support PTs 

Effect of research use Authors 

   On patient On 

practitioner 

 

1 Musculoskeletal 

conditions - whiplash  

CPG for whiplash    Rebbeck et al. 

(2013) 

2 Musculoskeletal 

conditions – low back 

pain 

CPG for Low back pain  Improvement 

in 

physical 

functioning 

and pain  

NA Bekkering et 

al. (2006a) 

3 Musculoskeletal 

conditions – low back 

pain 

CPG for Low back pain NA Professional 

practice 

improvement  

Bekkering et 

al. (2005b) 

4 Pediatric PT - 

Assessment of Pediatric 

patients in an outpatient 

clinic 

Clinical decision support 

system (CDSS) for use 

of Standardized Pediatric 

Outcome 

Measures e.g. GMFM-66 

/ GMFM- 88; GMFCS 

NA Professional 

practice 

improvement 

Schreiber et al. 

(2015) 

5 Musculoskeletal 

conditions – low back 

pain, neck pain & sub 

acromial pain  

CPG  NA Professional 

practice 

improvement 

Bernhardsson 

et al. (2014) 

6 Pediatric PT- motor 

function in children with 

cerebral palsy (CP) 

Evidence based 

measurement tools 

NA Professional 

practice 

improvement 

Russel et al. 

(2010) 

 

It can be seen from Table 1 that CPGs were useful either in enhancing the patient care or improving 

the professional practice of the PTs. Thus, in this research CPG is considered as an important aspect 

that needs to be integrated into clinical practice of PTs. 
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Appendix 2.5 

 

Limitations of CPGs 

 

Notwithstanding their advantages, CPGs are also criticized for their limitations, including certain 

intrinsic characteristics of CPGs itself that can make it challenging to integrate in clinical practice. For 

instance, complexity of the CPG and compatibility to the current practice are considered to be critical 

to the integration for CPG in practice (Fischer et al. 2016; Cabana et al. 1999). Further CPGs are 

criticized as lengthy documents of written prose with graphical displays that are complex to interpret 

(Graham et al. 2011). Hence, it is argued that complex CPGS ae not integrated easily in practice. 

Likewise, the quality of the evidence supporting the recommendations that in turn affect the strength 

of the CPG recommendations can be a limitation (Siering et al. 2013). For instance, Venkatesh et al. 

(2017) report that CPG recommendations were largely based on weak evidence and were heavily 

based on expert opinion, in the field of Emergency medicine reducing its credibility. Furthermore, 

CPGs published for the same medical condition, but by different entities may have conflicting 

recommendations (Hoesing, 2016). Likewise, CPGs are only useful for applying in a homogeneous 

population, whereas in daily clinical practice, practitioners encounter patients who are not 

homogeneous (Geleris et al. 2011). Further practitioners encounter patients who might be suffering 

from complex and comorbid conditions, rendering the individual CPG for a specific condition, is not 

being suitable for application to a patient with comorbid conditions. For instance, it is not possible to 

apply a single CPG to older patients with several comorbid diseases. For e.g. coronary artery disease, 

renal failure, diabetes mellitus with respiratory failure have got different CPGs to manage those 

conditions. However, attempting to integrate, all the recommendations in those CPGs on a single 

patient could be detrimental to the patient health and may result in undesired effect (Boyd et al. 2005). 

In another instance, some authors argue that CPGs hinder practitioners’ autonomy of practice; an 

important argument across in the healthcare disciplines (Fischer at al. 2016; Cabana et al. 1999; 

Cabana et al. 2002). 
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Appendix 2.6 

 

Table 1 Barriers to EBP & CPG implementation in the context of PT at all levels were classified according to 

“Knowledge-Attitude- Behaviour Framework” by Cabana et al (1999) 

No. Author/s Context & 

Country 

 Barriers to EBP & CPG implementation in 

the context of PT 

Barriers at 

practitioner level  
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n
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w

le
d
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e
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e 

ex
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cy

 

M
o

ti
v

a
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o
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1 Ramirez –Velez 

et al. (2015)  

EBP in 

Columbia 

“Lack of research skills, lack of understanding 

of statistical analysis, Inability to apply 

research findings to individual patients with 

unique characteristics insufficient time, lack of 

English language skills, lack of information 

resources, lack of peer support, lack of interest, 

poor ability to critically appraise the literature, 

Lack of generalizability of the literature 

findings to my patient population” 

     

2 Silva et al. 

(2015) 

EBP in 

Brazil 

“Lack of access to full-text papers, higher cost, 

language of publication, lack of interest in 

research, lack of skills to understand and apply 

research, lack of training, lack of time, lack of 

familiarity, lack of positive attitude”  

     

3 Bernhardsson et 

al. (2014) 

CPG in 

Sweden    

“Lack of time, don't know where to find 

guidelines, guidelines are too general/, 

guidelines take too long to read, no/too few 

guidelines exist, guidelines are too much 

“recipe”, lack of support from colleagues, lack 

of interest, other barriers” 

     

4 Queiroz and 

Santos, 2013 

(cited in Silva et 

al. 2014) 

EBP in 

Brazil 

“Lack of time, lack of generalizability of the 

research findings to specific population, lack of 

information sources, inability to apply the 

results to individual patients” 

     

5 Gorgon, (2012)  EBP in 

Philippines 

“lack of time, lack of dedicated time for EBP, 

lack of access to EBP resources, lack of 

policies to support EBP, lack of training, lack 

of skills related to research, lack of authority in 

patient's decision-making, lack of skills in 

applying the search, lack of peer support at 

work, lack of generalization of data, lack of 

interest” 

     

6 Nilsagard and 

Lohse, (2010)  

EBP in 

Sweden 

“Lack of time, lack of advisors, lack of 

knowledge, employers' lack of interest, lack of 

technological equipment, lack of interest in 

EBP, colleagues' lack of interest, conflicts 

generated by EBP between patients and carers” 

     

7 Buchard, (2009)  EBP in 

France 

“Lack of time, no access to full articles, no 

access to abstracts, few articles on their field of 

clinical practice, resistance to change, poor 

English skills, lack of personal skills” 

     

8 Salbach et al. 

(2007) 

EBP in 

Canada 

“Lack of time, lack of generalizability of 

research findings, lack of research skills, 
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inability to understand statistical data, 

inapplicability of research to unique patients, 

inability to critically appraise articles, isolation 

from peers, lack of information resources, lack 

of an organisational mandate, lack of support 

from colleagues, lack of interest” 

9 Iles and 

Davidson, (2006) 

EBP in 

Australia 

“Lack of access to resources, lack of support at 

workplace, Lack of relevant research, lack of 

personal skills in search and assessment, lack 

of access to journals, incomprehensible 

abstracts, lack of time” 

     

10 Jette et al.  

(2003) 

EBP in USA “Lack of time, lack of generalization of the 

data for the patient, patient peculiarities, 

inability to understand statistical data, lack of 

skills in searches, lack of means of 

information, lack of educational support, 

inability to critically appraise studies, lack of 

interest”  

     

Sources: Silva et al. 2014; Ramirez –Velez et al. 2015 
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Appendix 2.7 

Table 1 Barriers to EBP &CPG implementation in the context of PT at the practitioner level were classified 

according to “Knowledge-Attitude- Behaviour Framework” by Cabana et al (1999) 

Common factors identified as barriers at 

the practitioner level in the context of PT 

with reference to EBP classified according 

to KABF by Cabana et al. (1999) 

Author/s 

Knowledge Awareness/familiarity Ramirez –Velez et al. 2015; Silva et al. 2015; Bernhardsson et 

al. 2014; Queiroz and Santos, 2013 (cited in Silva et al. 2014); 

Gorgon, 2012; Nilsagard and Lohse, 2010; Buchard, 2009; 

Salbach et al. 2007; Iles and Davidson, 2006; Jette et al. 2003 

Attitude 

  

  

  

Agreement Ramirez –Velez et al. 2015; Bernhardsson et al. 2014; Queiroz 

and Santos, 2013 (cited in Silva et al. 2014); Nilsagard and 

Lohse, (2010); Buchard, 2009; Iles and Davidson, 2006; Jette et 

al. 2003 

Self -efficacy Ramirez –Velez et al. 2015; Silva et al.2015; Queiroz and 

Santos, 2013 (cited in Silva et al. 2014); Gorgon, 2012; 

Buchard, 2009; Salbach et al. 2007; Iles and Davidson, 2006; 

Jette et al. 2003 

Outcome expectancy Ramirez –Velez et al. 2015; Gorgon, 2012; Nilsagard and 

Lohse, (2010); Salbach et al. 2007; Jette et al. 2003 

Motivation Ramirez –Velez et al. 2015; Silva et al.2015; Bernhardsson et 

al. 2014; Gorgon, 2012; Nilsagard and Lohse, (2010); Salbach 

et al. 2007; Jette et al. 2003 

 

 

 

 

 

 

 

 

 

Appendix 4.1 

Survey Questionnaire for Pre-testing 

Pre-intervention for both groups (EM & VCoP) 

Dear Sir or Madam, 
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I am a PhD student at Brunel University, UK. My research is in the area of Knowledge Translation. The 

title of my research is “Role of Knowledge Translation Interventions (KTIs) in bridging the research -

practice gap among the Physical Therapists (PTs): A comparative study”. This study aims to compare the 

effectiveness of different interventions in achieving knowledge translation to bridge the research-practice 

gap.  

As part of my research I need to collect data from practicing physical therapists, through a survey using a 

questionnaire. The questionnaire is self-administered and has been developed, using a predefined (single 

response) scale that facilitates easiness in completing the questions. Since the study intends to evaluate the 

effectiveness of a Knowledge Translation intervention, you are requested to complete the questionnaire at 

two-time points, prior to the intervention and after the intervention. The intervention includes reading of 

educational material sent to you through email or your participation in one of the online or virtual 

communities of practice (VCoP) specifically constituted for professional purpose only.  

 

I will be very grateful to you if you would participate in the survey to enable me to complete this important 

research. Hence, I request you to spare a few moments of your valuable time to participate in this study. 

Your participation is entirely voluntary; it is up to you to decide whether or not to take part. If you decide 

to take part, you will be given this information sheet to keep and be asked to sign a consent form. If you 

decide to take part you are still free to withdraw at any time and without giving a reason. I assure you that 

the information provided by you, will only be used for the purpose of this research, and will be treated in 

the strictest confidence and your identity will be kept anonymous. I also guarantee you that all the 

information provided by you will not be allowed to be used by any third party or entity. The study has 

obtained ethical approval from Brunel University, London, UK.  

 

If you require any clarification, please do not hesitate to contact me on the telephone and/ or e-mail details 

provided below. Thanking you for your kind cooperation and support for this important study.  

 

Yours sincerely,  

Litty Mathew Shibu 

PhD student, Brunel University, UK 

Email: litty.Shibu@brunel.ac.uk, Mobile: + 973 36550325 

Kingdom of Bahrain. 

 
Section 1: Demographic questions; (Please tick "X" to whichever applies) 

1. Are you a Physical Therapist (PT) currently practicing (for at least past 12 months in the USA)? 

 Yes            No. 

2. Do you hold a valid Physical Therapy License in the current country of practice? 

 Yes            No. 

If your answer is “No,” to any one of the above two questions, please DO NOT proceed further answering 

the following questions. You do not have to complete the questionnaire.           

Thank you. 

3. What is your Gender 

   Male    Female  

4. Age (years):  

20-25 

yrs. 

26-30 

yrs. 

31-35 

yrs. 

36-40 

yrs. 

40 - 45 

yrs. 

46-50 

yrs. 

51-55 

yrs. 

56-60 

yrs. 

>60 

yrs. 

                  

5. Number of years of clinical experience:           

Less than 2 

yrs. 

2- 5 

yrs. 

6 – 10 

yrs. 

11 –15 

yrs. 

16 – 20 

yrs. 

21 – 25 

yrs. 

26 – 30 

yrs. 

>30 

yrs. 

                

6. What is your highest qualification in Physiotherapy? 

  Undergraduate University degree   Postgraduate University degree  

  DPT / Doctor of Physical Therapy                        PhD      Others  

7. Are you a member of American Physical Therapy Association? (APTA) 

 Yes            No.  

mailto:litty.Shibu@brunel.ac.uk
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8. Are you a member of Cardiopt yahoo group (Listserv)? 

 Yes            No.  

Please note:   

Evidence-Based Clinical Decision Making (EBCDM) is defined as “the conscientious, explicit, and 

judicious use of current best evidence in making decisions about the care of individual patients” and 

‘‘the integration of best research evidence with clinical expertise and [client] values’’.  

Clinical Practice Guidelines (CPG) is “systematically developed recommendations with the purpose 

to facilitate for caregivers and patients to make decisions about suitable treatment in specific 

situations.”  

In this survey, “CPG” means “Clinical practice guidelines for venous thromboembolism (VTE) in 

physical therapy’ published by APTA (American Physical Therapy Association in 2015) 

 

Section 2: Knowledge  

This section of the questionnaire inquires about the knowledge of EBCDM & CPG for VTE in 

Physical therapy. Knowledge is defined as facts, information, and skills acquired through experience 

or education related to CPG and EBCDM.  

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

RC – Question is reverse coded 

  

No. For the following items, place a mark ‘x’ in the appropriate box that 

indicates your response. 

1 2 3 4 5 

1 I know the meaning of the term Evidence Based Clinical Decision Making 

(EBCDM).  

     

2 I know about Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in physical therapy.  

     

3 I have an understanding that CPGs are being used for Evidence Based Clinical 

Decision Making (EBCDM). 

     

4 I understand the core elements of the Clinical Practice Guideline (CPG) for 

Venous thromboembolism (VTE) in physical therapy that is required for 

Evidence Based Clinical Decision Making (EBCDM). 

     

5 I have clear understanding regarding the use of Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in physical therapy for Evidence 

Based Clinical Decision Making (EBCDM). 

     

6 I have sufficient knowledge to implement Clinical Practice Guideline (CPG) for 

Venous thromboembolism (VTE) in physical therapy as part of Evidence Based 

Clinical Decision Making (EBCDM). 

     

7 I am familiar with the recommendations given in the Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in physical therapy.  

     

8 I had no knowledge of Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy and how to integrate it in my 

practice during my graduate or postgraduate studies. (RC).  

     

9 I learned the foundations for evidence-based practice as part of my academic 

preparation.  

     

10 I received formal training in how to critically evaluate research literature as part 

of my academic preparation  
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Section 3: Attitude  

This section of the questionnaire inquires about the attitude towards EBCDM & CPG. Attitude refers to a 

feeling or opinion about CPG and EBCDM 

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree  

RC – Question is reverse coded 

  

N

o. 

For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response. 

1 2 3 4 5 

1 I can integrate the patients’ preferences with evidence-based Clinical Practice Guidelines 

(CPG).  

     

2 Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy is important to facilitate my work.  

     

3 Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy is important so that the patients receive the best possible treatment.  

     

4 Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy help to standardize care and assure that patients are treated in a consistent way.  

     

5 I consider that using Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy will not improve the patient outcomes. (RC) 

     

6 I consider that using Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy restricts the clinical judgment of PTs. (RC) 

     

7 The judgment of experienced colleagues or supervisors offers a better basis than Clinical 

Practice Guideline (CPG) for Venous thromboembolism (VTE) as research evidence for 

improving clinical practice. (RC) 

     

8 Engaging in the evidence-based practice using Clinical Practice Guideline (CPG) for 

Venous thromboembolism (VTE) in Physical therapy will improve PTs clinical practice.  

     

9 Experienced PTs should disregard research evidence such as Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in Physical therapy when it conflicts with 

their intuition. (RC) 

     

10 Engaging in evidence-based practice Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy makes clinical practice too mechanistic and 

rigid. (RC) 

     

11 Trying to engage in evidence-based practice using Clinical Practice Guideline (CPG) for 

Venous thromboembolism (VTE) in Physical therapy is more ethical than refusing to 

engage in it.  

     

12 Evidence based practice using Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy allows enough room for considering unique 

client circumstances or preferences.  
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Section 4: Self – efficacy 

This section of the questionnaire inquires about the self-efficacy towards EBCDM & CPG. Self-efficacy is 

defined as a judgment of one’s ability to organize and execute activities in a specific domain. 

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree  

 

Section 5: Motivation  

This section of the questionnaire inquires about motivation towards EBCDM & CPG. Motivation can be defined 

as the processes that account for an individual's intensity, direction and persistence of effort toward attaining a 

goal. 

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

RC – Question is reverse coded 

  

No

. 

For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response. 

1 2 3 4 5 

1 I have the ability to identify gaps in my knowledge required for managing Venous 

thromboembolism (VTE).  

     

2 I understand how to formulate questions about clinical practice managing Venous 

thromboembolism (VTE) that can be answered with research evidence including the 

Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy.  

     

3 I know how to use the Internet to facilitate my search for research evidence including 

electronic databases (e.g. PEDro, PubMed)  

     

4 I understand how to appraise the research evidence pertaining to my clinical practice 

question.  

     

5 I have the ability to determine how useful (clinically applicable) the Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy for EBCDM.  

     

6 I have the ability to apply Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy to individual patients in my clinical practice. 

     

7 I know what factors to consider in addition to Clinical Practice Guideline (CPG) for 

Venous thromboembolism (VTE) in Physical therapy for EBCDM (i.e. integrating CPG 

with patient preferences, values, concerns, expectations). 

     

8 I feel confident in my ability to use Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy to guide clinical practice decisions.  

     

9 I understand how to evaluate the outcomes of my practice decisions using Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy.  

     

No. For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response.    

1 2 3 4 5 

1 I think integrating Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy in my clinical practice is interesting. 

     

2 I do not think that Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy is a good thing to pursue in my clinical practice. (RC) 

     

3 I am integrating Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) 

in Physical therapy in my clinical practice for my own good (professional development). 

     

4 I am integrating Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) 

in Physical therapy in my clinical practice because I am supposed to do it (organisational 

requirement) (RC) 

     

5 I do not wish to change my clinical practice, regardless of the recommendations given in 

Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy. (RC) 

     

6 I don't have time to use this Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy. (RC) 

     

7 I am interested in learning or improving the skills necessary to incorporate Clinical 

Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy in my 

clinical practice. 
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Section 6: Evidence based clinical decision making (EBCDM) 

This section of the questionnaire inquires about the use of CPG for Clinical decision-making which is 

synonymous with EBCDM.Clinical decision-making refers to the process of deciding what information to 

gather, which tests to order, how to interpret and integrate this information to draw diagnostic conclusions, and 

which treatments to give is known as clinical decision making.  

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

RC – Question is reverse coded  

                                                                     Thank You! 

 

Appendix 4.2 

Survey Questionnaire for Pre-testing 

Post-intervention for EM group 

Dear Sir or Madam, 

Appreciate your participation in the pre-intervention survey of this knowledge translation study. This survey is 

designed to collect post-intervention data. The title …………………. 

The intervention phase of this study requires reading of educational materials that are already sent to you 

through email. After reading the educational materials, kindly participate in the post intervention survey using a 

questionnaire. ……………Thanking you for your kind cooperation and support for this important study. 

 

Yours sincerely,  

Litty Mathew Shibu 

PhD student, Brunel University, UK 

Email: litty.Shibu@brunel.ac.uk, Mobile: + 973 36550325 

Kingdom of Bahrain. 

 

Please note: All the sections of this questionnaire are same as Appendix 4.1 except Section 8 

 

  

No. For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response. 

1 2 3 4 5 

1 I ask my patients about their preferences and I consider them in my clinical decision 

making in regard to management of Venous thromboembolism (VTE).  

     

2 I inform my patients of their treatment options and involve their options in my clinical 

decision making in regard to management of Venous thromboembolism (VTE).  

     

3 I use the research evidence from peer reviewed journals, RCTs, and systematic reviews in 

my clinical decision making in regard to management of Venous thromboembolism 

(VTE).  

     

4 Currently much of my clinical decision-making in regard to management of Venous 

thromboembolism (VTE) incorporates recommendation in the Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in Physical therapy.  

     

5 An expert’s opinion in my field is the most important factor in my clinical decision 

making in regard to management of Venous thromboembolism (VTE). (RC) 

     

6 My clinical decision making for VTE is influenced by Clinical Practice Guideline (CPG) 

for Venous thromboembolism (VTE) in Physical therapy.  

     

7 I have confidence in clinical decision-making that is based on Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in Physical therapy. 

     

mailto:litty.Shibu@brunel.ac.uk
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Section 8: Relative advantage of Intervention  

A. Relative advantage of using educational material as intervention 

This section of the questionnaire inquires about the ‘Relative advantage’ of the intervention that you have 

received as a part of this research (either educational material or participation in Virtual communities of 

practice/ VCoP). Relative advantage is the degree to which an innovation is perceived as better than the idea it 

supersedes. The degree of relative advantage may be measured in economic terms, but social prestige, 

convenience, and satisfaction are also important factor.    

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

                                                                Thank You! 

 

Appendix 4.3 

Survey Questionnaire for Pre-testing 

Post-intervention for VCoP group 

Dear Sir or Madam, 

Appreciate your participation in the pre-intervention survey of this knowledge translation study. This survey is 

designed to collect post-intervention data. The title ………………. 

The intervention phase of this study requires your participation interactions in the VCoP. After completing the 

participation in the VCoP, kindly complete in the post intervention survey using a questionnaire. 

……………………..Thanking you for your kind cooperation and support for this important study. 

Yours sincerely,  

Litty Mathew Shibu 

PhD student, Brunel University, UK 

Email: litty.Shibu@brunel.ac.uk, Mobile: + 973 36550325 

Kingdom of Bahrain 

 

Please note: All the sections of this questionnaire are same as Appendix 4.1 except Section 8 
 

Section 8: Relative advantage of Intervention  

 

B. Relative advantage of interacting in Virtual communities of practice (VCoP) as intervention 

This section of the questionnaire inquires about the ‘Relative advantage’ of interacting in VCoP together over 

educational material alone. Relative advantage is the degree to which an innovation is perceived as better than 

the idea it supersedes. The degree of relative advantage may be measured in economic terms, but social prestige, 

convenience, and satisfaction are also important factor.    

  

No. For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response. 

1 2 3 4 5 

1 Using the intervention (Educational material) for learning about the CPG for VTE was 

better than not using it.   

     

2 Using the intervention (Educational material) was more interesting for learning about the 

CPG for VTE than without it.   

     

3 Using the intervention (Educational material) made learning about CPG for VTE a better 

experience than I would have otherwise.  

     

4 I learned about CPG for VTE more quickly and easily using the intervention (Educational 

material). 

     

5 I had more fun learning about CPG for VTE using the intervention (Educational material).      

6 The intervention (Educational material) about CPG for VTE offered me real advantages 

over the way I usually learn about CPGs.  
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1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

 

                                                                     Thank You! 

 

  

No. For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response. 

1 2 3 4 5 

1 Using the intervention (interactions in the VCoP) for learning about the CPG for VTE 

was better than not using it.  

     

2 Using the intervention (interactions in the VCoP) was more interesting for learning about 

the CPG for VTE than without it.  

     

3 Using the intervention (interactions in the VCoP) made learning about CPG for VTE a 

better experience than I would have otherwise.  

     

4 I learned about CPG for VTE more quickly and easily using the intervention (interactions 

in the VCoP). 

     

5 I had more fun learning about CPG for VTE using the intervention (interactions in the 

VCoP). 

     

6 The intervention (interactions in the VCoP) about CPG for VTE offered me real 

advantages over the way I usually learn about CPGs.  
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Appendix 4.4 

Section 7: CPG Specific Knowledge (KNW) & Clinical Decision-making behaviour 

(CDMB) 

This section of the questionnaire inquiries about the knowledge specific to the CPG for VTE in Physical therapy 

& Clinical decision-making behaviour of the Physical therapist.  

1= Yes; 2= No 

No. For the following items, place a mark ‘x’ in the appropriate box that indicates 

your response. 

1 2 

KNW 1 A busy practicing Physical therapist finds it less important to provide educational 

programs and preventive measures to people with risk for lower extremity DVT. (RC) 

Yes No 

CDMB 1 Physical therapists should use mechanical   compression using Intermittent pneumatic 

compression (IPC) and or Graded compression stockings (GCS) only for patients with a 

confirmed diagnosis of lower extremity DVT. (RC) 

Yes No 

KNW 2 Pain, tenderness, swelling, warmth or discolorations of lower extremity are warning 

signs for the Physical therapists to assess the risk of likelihood of lower extremity DVT. 

Yes No 

CDMB 2 Patient with complaints of calf pain & swelling and is tested positive for a D- dimer 

test. Physician suspect likelihood of DVT and patient is scheduled for Doppler 

Ultrasound. Meanwhile he is referred to Physical therapy department. PT can initiate 

mobilization and later conduct a risk assessment using the Wells Criteria©. (RC) 

Yes No 

KNW 3 Knowledge and awareness about anticoagulants, what type of anticoagulants, and when 

the anticoagulant started etc. is not important for PT management of VTE. (RC) 

Yes No 

CDMB 3 A 56-year-old patient with calf pain, swelling and edema of the right lower extremity 

and with a positive test for Deep vein thrombosis (DVT) in Doppler ultrasound. 

Physician started the anticoagulant (Low Molecular Weight Heparin - LMWH) and 

patient was referred for Physical therapy management after an hour. Physical therapist 

can initiate mobilization. (RC) 

Yes No 

CDMB 4 Mechanical   compression using intermittent pneumatic compression (IPC) and or 

Graded compression stockings (GCS) is contraindicated when anticoagulation therapy 

is contraindicated for patients with a diagnosis of lower extremity DVT. (RC) 

Yes No 

CDMB 5 Physical therapists should emphasize that patients diagnosed with acute lower extremity 

DVT and are on anticoagulants and Inferior vena cava (IVC) filter to have early 

ambulation preferred over initial bed rest. 

Yes No 

CDMB 6 Patient is diagnosed with lower extremity DVT & and is not on anticoagulants and no 

IVC filter.  Physician prescribed for out of bed mobility & the physical therapist can 

initiate mobilization without further consultation with the medical team. (RC) 

Yes No 

CDMB 7 It is the responsibility of the physical therapist to conduct ‘Fall risk assessment’ for 

patients with lower extremity DVT receiving anticoagulation therapy. 

Yes No 

KNW 4 The cornerstone in the treatment of post thrombotic syndrome (PTS) is mechanical 

compression using intermittent pneumatic compression (IPC) and or Graded 

compression stockings (GCS) with or without taking anticoagulant medications. 

Yes No 

KNW 5 Physical therapists should continuously monitor patients with lower extremity DVT and 

should implement strategies for preventing post thrombotic syndrome (PTS) 

Yes No 

CDMB 8 During the initial PT assessment, patient scored 2, using the Wells Criteria © Score. 

Physical therapist should refer the patient back to the Physician immediately.  

Yes No 

KNW 6 Homans sign is a valuable clinical assessment technique for a patient with suspected 

DVT (RC) 

Yes No 

KNW 7 Signs & symptoms of DVT + Wells Criteria © Score have significant predictive value 

for initial Physical therapy clinical assessment of a case suspected of DVT. 

Yes No 

CDMB 9 A 63 y/o man underwent surgical repair of fracture shaft of the humerus one month 

earlier. He was not on anticoagulants after the surgery. Currently, he is complaining of 

shoulder pain and moderate left calf pain for a week. He is ambulatory & has no history 

of DVT, leg trauma, or unusual physical activity. The left calf measures 2 cm larger 

than the right. Upon palpation there was tenderness along the back of the left calf and 

thigh.  Physical therapist assesses the risk using Wells Criteria © and assigned a Score 

Yes No 



301 

 

RC – Question is reverse coded 

 

Appendix 4.5  

Section 7: CPG specific knowledge – Key answers 

Question No. Question code Correct Answer 

1 KNW 1 No 

2 KNW 2 Yes  

3 KNW 3 No 

4 KNW 4 Yes  

5 KNW 5 Yes  

6 KNW 6 No  

7 KNW 7 Yes  

8 KNW 8 No 

9 KNW 9 Yes 

10 KNW 10 Yes 

 

Section 7: CDM behaviour vignette – Key answers 

Question No. Question code Correct Answer 

1 CDMB 1 No 

2 CDMB 2 No 

3 CDMB 3 No 

4 CDMB 4 No 

5 CDMB 5 Yes 

6 CDMB 6 No 

7 CDMB 7 Yes 

8 CDMB 8 Yes 

9 CDMB 9 Yes 

10 CDMB 10 Yes  

 

 

  

of 2 and recommend for further medical tests.  

CDMB 

10 

A 52-year-old woman with complaint of right calf pain for one week is referred to the 

Physical therapist. Patient underwent a L5 discectomy for Low Back Pain & radiating 

right lower extremity pain 2 months ago. She did not take anticoagulants after the 

surgery. She resumed walking for small distance on second post-operative day and has 

been gradually walking longer distances after the surgery. There is tenderness on 

palpation along the back of right lower limb and there is some mild edema seen in the 

feet.  Risk assessment using Wells Criteria © will have a Score that would indicate 

‘DVT Unlikely’. (RC) 

Yes No 

KNW 8 Mechanical compression using Graded compression stockings (GCS) are 

contraindicated for diabetic patients diagnosed with risk of LE DVT. (RC) 

Yes No 

KNW 9 DVT in the proximal veins like popliteal & iliac veins have increased risk for PE. Yes No 

KNW 10 Proximal deep vein thrombosis in the lower extremity is more likely to be associated 

with a pulmonary embolus 

Yes No 
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Appendix 4.6 

Main Survey Questionnaire 

Pre-intervention for both groups (EM & VCoP) 

Dear Sir or Madam, 

I am a PhD student at Brunel University, UK. My research is in the area of Knowledge Translation. The title of 

my research is …………………. 

…............................ Thanking you for your kind cooperation and support for this important study.  

Yours sincerely,  

Litty Mathew Shibu 

PhD student, Brunel University, UK 

Email: litty.Shibu@brunel.ac.uk, Mobile: + 973 36550325 

Kingdom of Bahrain. 

 

Section 1: Demographic questions; (Please tick "X" to whichever applies) 

1. Are you a Physical Therapist (PT) currently practicing (for at least past 12 months in the USA)? 

 Yes            No. 

2. Do you hold a valid Physical Therapy License in the current country of practice? 

 Yes            No. 

If your answer is “No,” to any one of the above two questions, please DO NOT proceed further 

answering the following questions. You do not have to complete the questionnaire.          Thank you. 

3. What is your Gender 

   Male    Female   

4. Age (years):  

20-25 

yrs. 

26-30 

yrs. 

31-35 

yrs. 

36-40 

yrs. 

40 - 45 

yrs. 

46-50 

yrs. 

51-55 

yrs. 

56-60 

yrs. 

>60 

yrs. 

                  

 

5. Number of years of clinical experience:           

Less than 2 

yrs. 

2- 5 

yrs. 

6 – 10 

yrs. 

11 –15 

yrs. 

16 – 20 

yrs. 

21 – 25 

yrs. 

26 – 30 

yrs. 

>30 

yrs. 

                

 

6. What is your highest qualification in Physiotherapy? 

  Undergraduate University degree   Postgraduate University degree   

  DPT / Doctor of Physical Therapy                        PhD      Others 

____________________________ 

7. Are you a member of American Physical Therapy Association? (APTA) 

 Yes            No.  

8. Are you a member of Cardiopt yahoo group (Listserv)? 

 Yes            No.  

 

Please note:  

Evidence-Based Clinical Decision Making (EBCDM) is defined as “the conscientious, explicit, and judicious 

use of current best evidence in making decisions about the care of individual patients” and ‘‘the integration of 

best research evidence with clinical expertise and [client] values’’.  

Clinical Practice Guidelines (CPG) is “systematically developed recommendations with the purpose to 

facilitate for caregivers and patients to make decisions about suitable treatment in specific situations.”  

In this survey, “CPG” means “Clinical practice guidelines for venous thromboembolism (VTE) in physical 

therapy’ published by APTA (American Physical Therapy Association in 2015) 

  

mailto:litty.Shibu@brunel.ac.uk
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Section 2: Knowledge  

This section of the questionnaire inquires about the knowledge of EBCDM & CPG for VTE in Physical therapy. 

Knowledge is defined as facts, information, and skills acquired through experience or education related to CPG 

and EBCDM.  

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

Section 3: Attitude  

This section of the questionnaire inquires about the attitude towards EBCDM & CPG. Attitude refers to a 

feeling or opinion about CPG and EBCDM. 

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree  

RC – Question is reverse coded 

Section 4: Self – efficacy 

This section of the questionnaire inquires about the self-efficacy towards EBCDM & CPG. Self-efficacy is 

defined as a judgment of one’s ability to organize and execute activities in a specific domain. 

  

No. For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response. 

1 2 3 4 5 

K 1 I understand the core elements of the Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in physical therapy that is required for Evidence Based Clinical 

Decision Making (EBCDM). 

     

K 2 I have clear understanding regarding the use of Clinical Practice Guideline (CPG) for 

Venous thromboembolism (VTE) in physical therapy for Evidence Based Clinical 

Decision Making (EBCDM). 

     

K 3 I have sufficient knowledge to implement Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in physical therapy as part of Evidence Based Clinical Decision 

Making (EBCDM). 

     

K 4 I am familiar with the recommendations given in the Clinical Practice Guideline (CPG) 

for Venous thromboembolism (VTE) in physical therapy.  

     

No. For the following items, place a mark ‘x’ in the appropriate box that indicates 

your response. 

1 2 3 4 5 

A1 Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy is important to facilitate my work.  

     

A2RC I consider that using Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy will not improve the patient outcomes.  

     

A3RC I consider that using Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy restricts the clinical judgment of PTs.  

     

A4RC The judgment of experienced colleagues or supervisors offers a better basis than 

Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) as research 

evidence for improving clinical practice.  

     

A5RC Experienced PTs should disregard research evidence such as Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy when it 

conflicts with their intuition.  

     

A6RC Engaging in evidence-based practice Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy makes clinical practice too mechanistic 

and rigid.  
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1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

Section 5: Motivation  

This section of the questionnaire inquires about motivation towards EBCDM & CPG. Motivation can be defined 

as the processes that account for an individual's intensity, direction and persistence of effort toward attaining a 

goal. 

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

RC – Question is reverse coded 

Section 6: Evidence based clinical decision making (EBCDM) 

This section of the questionnaire inquires about the use of CPG for Clinical decision-making which is 

synonymous with EBCDM.Clinical decision-making refers to the process of deciding what information to 

gather, which tests to order, how to interpret and integrate this information to draw diagnostic conclusions, and 

which treatments to give is known as clinical decision making.  

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

 

  

No. For the following items, place a mark ‘x’ in the appropriate box that indicates your 

response. 

1 2 3 4 5 

SE

1 

I have the ability to identify gaps in my knowledge required for managing Venous 

thromboembolism (VTE).  

     

SE

2 

I have the ability to determine how useful (clinically applicable) the Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy for EBCDM.  

     

SE

3 

I have the ability to apply Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy to individual patients in my clinical practice. 

     

SE

4 

I feel confident in my ability to use Clinical Practice Guideline (CPG) for Venous 

thromboembolism (VTE) in Physical therapy to guide clinical practice decisions.  

     

SE

5 

I understand how to evaluate the outcomes of my practice decisions using Clinical 

Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy.  

     

No. For the following items, place a mark ‘x’ in the appropriate box that indicates 

your response.    

1 2 3 4 5 

M1 I think integrating Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy in my clinical practice is interesting. 

     

M2RC I do not think that Clinical Practice Guideline (CPG) for Venous thromboembolism 

(VTE) in Physical therapy is a good thing to pursue in my clinical practice.  

     

M3RC I do not wish to change my clinical practice, regardless of the recommendations given 

in Clinical Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical 

therapy.  

     

M4 I am interested in learning or improving the skills necessary to incorporate Clinical 

Practice Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy in 

my clinical practice. 

     

No. For the following items, place a mark ‘x’ in the appropriate box that indicates 

your response. 

1 2 3 4 5 

CDM 1 I ask my patients about their preferences and I consider them in my clinical decision 

making in regard to management of Venous thromboembolism (VTE).  

     

CDM 2 Currently much of my clinical decision-making in regard to management of Venous 

thromboembolism (VTE) incorporates recommendation in the Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy.  

     

CDM 3 My clinical decision making for VTE is influenced by Clinical Practice Guideline 

(CPG) for Venous thromboembolism (VTE) in Physical therapy.  

     

CDM 4 I have confidence in clinical decision-making that is based on Clinical Practice 

Guideline (CPG) for Venous thromboembolism (VTE) in Physical therapy. 
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Appendix 4.7 

Main Survey Questionnaire 

Post-intervention for EM group 

Dear Sir or Madam, 

Appreciate your participation in the pre-intervention survey …………… 

The intervention phase of this study requires reading of educational materials that are already sent to 

you through email. After reading the educational materials, kindly participate in the post intervention 

survey using a questionnaire. ……..Thanking you for your kind cooperation and support for this 

important study. 

Yours sincerely,  

Litty Mathew Shibu 

PhD student, Brunel University, UK 

Email: litty.Shibu@brunel.ac.uk, Mobile: + 973 36550325 

Kingdom of Bahrain. 

 

Please note: All the sections of this questionnaire are same as Appendix 4.6 except Section 8 

 

Section 8: Relative advantage of Intervention  

 

A. Relative advantage of using educational material as intervention 

This section of the questionnaire inquires about the ‘Relative advantage’ of the intervention that you 

have received as a part of this research (either educational material or participation in Virtual 

communities of practice/ VCoP). Relative advantage is the degree to which an innovation is perceived 

as better than the idea it supersedes. The degree of relative advantage may be measured in economic 

terms, but social prestige, convenience, and satisfaction are also important factor.    

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

 

  

No. For the following items, place a mark ‘x’ in the appropriate box that 

indicates your response. 

1 2 3 4 5 

RAEM1 Using the intervention (Educational material) for learning about the CPG 

for VTE was better than not using it.   

     

RAEM2 Using the intervention (Educational material) was more interesting for 

learning about the CPG for VTE than without it.   

     

RAEM3 Using the intervention (Educational material) made learning about CPG 

for VTE a better experience than I would have otherwise.  

     

RAEM4 I learned about CPG for VTE more quickly and easily using the 

intervention (Educational material). 

     

RAEM5 I had more fun learning about CPG for VTE using the intervention 

(Educational material). 

     

RAEM6 The intervention (Educational material) about CPG for VTE offered me 

real advantages over the way I usually learn about CPGs.  

     

mailto:litty.Shibu@brunel.ac.uk
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Appendix 4.8 

Main Survey Questionnaire 

Post-intervention for VCoP group 

Dear Sir or Madam, 

 

Appreciate your participation in the pre-intervention survey …………………. 

The intervention phase of this study requires your participation interactions in the VCoP. After 

completing the participation in the VCoP, kindly complete in the post intervention survey using a 

questionnaire. …………………Thanking you for your kind cooperation and support for this 

important study. 

Yours sincerely,  

Litty Mathew Shibu 

PhD student, Brunel University, UK 

Email: litty.Shibu@brunel.ac.uk, Mobile: + 973 36550325 

Kingdom of Bahrain. 

 

Please note: All the sections of this questionnaire are same as Appendix 4.6 except Section 8 

 

Section 8: Relative advantage of Intervention  

 

A. Relative advantage of interacting in Virtual communities of practice VCoP as intervention 

This section of the questionnaire inquires about the ‘Relative advantage’ of interacting in VCoP 

together over educational material alone. Relative advantage is the degree to which an innovation is 

perceived as better than the idea it supersedes. The degree of relative advantage may be measured in 

economic terms, but social prestige, convenience, and satisfaction are also important factor.    

1-Strongly Disagree, 2- Disagree, 3-Neutral, 4-Agree, 5-Strongly agree 

 

 

 

No. For the following items, place a mark ‘x’ in the appropriate box that 

indicates your response. 

1 2 3 4 5 

RAVCoP1 Using the intervention (interactions in the VCoP) for learning about the 

CPG for VTE was better than not using it.  

     

RAVCoP2 Using the intervention (interactions in the VCoP) was more interesting 

for learning about the CPG for VTE than without it.  

     

RAVCoP3 Using the intervention (interactions in the VCoP) made learning about 

CPG for VTE a better experience than I would have otherwise.  

     

RAVCoP4 I learned about CPG for VTE more quickly and easily using the 

intervention (interactions in the VCoP). 

     

RAVCoP5 I had more fun learning about CPG for VTE using the intervention 

(interactions in the VCoP). 

     

RAVCoP6 The intervention (interactions in the VCoP) about CPG for VTE offered 

me real advantages over the way I usually learn about CPGs.  

     

mailto:litty.Shibu@brunel.ac.uk
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Appendix 4.9 

Screenshot of URL for Preintervention survey questionnaire on Survey Monkey  

 

Appendix 4.10 

Example of a case scenario posted by Knowledge broker on the VCoP  
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Appendix 4.11 

Screenshot of the discussions in the VCoP group 

 

Appendix 4.12 

Screenshot of the discussions in the VCoP group 
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Appendix 4.13 

Screenshot of the discussions in the VCoP group 

 

Appendix 4.14 

Screenshot of URL for Post- intervention survey questionnaire for VCoP group on 

Survey Monkey  
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Appendix 4.15 

SEM Glossary  
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Appendix 4.16 

Ethical approval from Brunel University, London.  
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Appendix 5.1 

Descriptive statistics pertaining to EM group at the pre-intervention stage 

Item Code 
N 

Mean Median Std. Deviation Skewness Kurtosis 
Valid Missing 

K1 92 0 3.8261 4.0000 0.8970 -1.3280 2.6150 

K2 92 0 3.8261 4.0000 0.8595 -1.2470 2.5070 

K3 92 0 3.7717 4.0000 0.8400 -0.9090 1.5410 

K4 92 0 3.7717 4.0000 0.8784 -1.1240 1.9250 

A1 92 0 4.0109 4.0000 0.7774 -0.8800 1.8030 

A2RC 92 0 3.8696 4.0000 0.8149 -0.6260 0.2010 

A3RC 92 0 3.7391 4.0000 0.8237 -0.3230 -0.3060 

A4RC 92 0 3.2065 3.0000 1.1535 -0.7230 -0.1080 

A5RC 92 0 3.9783 4.0000 0.7409 -0.2970 -0.2610 

A6RC 92 0 3.5109 4.0000 0.7186 -0.0390 -0.2060 

SE1 92 0 3.8696 4.0000 0.5783 -0.6900 1.7950 

SE2 92 0 3.8913 4.0000 0.6539 -1.0920 3.9220 

SE3 92 0 3.9565 4.0000 0.7250 -1.1720 3.2110 

SE4 92 0 3.9130 4.0000 0.8073 -0.9920 2.3470 

SE5 92 0 3.8152 4.0000 0.7974 -0.8500 1.3320 

M1 92 0 4.1304 4.0000 0.5783 -0.3550 1.5220 

M2RC 92 0 3.9891 4.0000 0.7186 -0.5290 0.5180 

M3RC 92 0 3.9239 4.0000 0.7877 -0.5530 0.1820 

M4 92 0 4.2609 4.0000 0.5906 -0.1350 -0.4770 

CDM1 92 0 3.9783 4.0000 0.8117 -0.9680 1.6530 

CDM2 92 0 3.9565 4.0000 0.6447 -0.2120 0.2060 

CDM3 92 0 3.9239 4.0000 0.6831 -0.3260 0.2780 

CDM4 92 0 3.9457 4.0000 0.6690 -0.6130 1.1600 
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Appendix 5.2 

Descriptive statistics pertaining to VCoP group at the pre-intervention stage 

Code N Mean Median Std. Deviation Skewness Kurtosis 

Valid Missing 

K1 72 0 4.3194 4.0000 0.5772 -0.6040 2.1180 

K2 72 0 4.2639 4.0000 0.5812 -0.5390 2.0190 

K3 72 0 4.3056 4.0000 0.6198 -0.6730 1.3970 

K4 72 0 4.1806 4.0000 0.6986 -0.7730 1.1980 

A1 72 0 4.3750 4.0000 0.5919 -0.3340 -0.6640 

A2RC 72 0 4.2361 4.0000 0.6816 -0.8840 1.6960 

A3RC 72 0 4.2917 4.0000 0.6152 -0.2680 -0.5870 

A4RC 72 0 4.0694 4.0000 0.7185 -0.1040 -1.0220 

A5RC 72 0 4.3472 4.0000 0.6316 -0.4320 -0.6360 

A6RC 72 0 4.2500 4.0000 0.5503 0.0650 -0.3050 

SE1 72 0 4.2083 4.0000 0.5018 0.3640 0.1480 

SE2 72 0 4.1944 4.0000 0.4639 0.6620 0.4720 

SE3 72 0 4.2500 4.0000 0.5241 0.2260 -0.2550 

SE4 72 0 4.2500 4.0000 0.5241 0.2260 -0.2550 

SE5 72 0 3.9444 4.0000 0.6690 -0.2270 0.1110 

M1 72 0 4.1806 4.0000 0.6353 -0.1660 -0.5480 

M2RC 72 0 4.5139 5.0000 0.6050 -1.2320 2.5340 

M3RC 72 0 4.5972 5.0000 0.5731 -1.0870 0.2310 

M4 72 0 4.2222 4.0000 0.6103 -0.5370 1.4510 

CDM1 72 0 3.5139 4.0000 0.8557 -0.5300 0.1480 

CDM2 72 0 4.0139 4.0000 0.6390 -0.3450 0.6680 

CDM3 72 0 4.1667 4.0000 0.5567 0.0560 0.0350 

CDM4 72 0 4.1528 4.0000 0.5480 0.0860 0.1630 
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Appendix 5.3 

Descriptive statistics pertaining to EM group at the post-intervention stage 

 N Mean Median Std. Deviation Skewness Kurtosis 

Code Valid Missing 

K1 66 0 4.182 4.000 0.991 -1.944 4.347 

K2 66 0 4.106 4.000 0.914 -1.713 4.176 

K3 66 0 3.970 4.000 0.928 -1.369 2.856 

K4 66 0 3.985 4.000 0.936 -1.477 3.010 

A1 66 0 4.273 4.000 0.869 -1.728 4.362 

A2RC 66 0 3.985 4.000 1.045 -1.137 0.845 

A3RC 66 0 3.939 4.000 0.975 -1.109 1.285 

A4RC 66 0 3.333 3.500 1.317 -0.606 -0.559 

A5RC 66 0 3.970 4.000 0.877 -0.788 0.220 

A6RC 66 0 3.682 4.000 0.862 -0.514 -0.256 

SE1 66 0 4.046 4.000 0.509 0.083 1.034 

SE2 66 0 4.167 4.000 0.543 0.110 0.158 

SE3 66 0 4.167 4.000 0.571 0.009 -0.065 

SE4 66 0 4.061 4.000 0.630 -0.044 -0.393 

SE5 66 0 4.046 4.000 0.643 -0.398 0.796 

M1 66 0 4.303 4.000 0.525 0.203 -0.638 

M2RC 66 0 4.182 4.000 0.677 -0.544 0.526 

M3RC 66 0 4.091 4.000 0.696 -0.124 -0.882 

M4 66 0 4.349 4.000 0.511 0.291 -1.109 

CDM1 66 0 4.167 4.000 0.543 0.110 0.158 

CDM2 66 0 4.000 4.000 0.608 0.000 -0.173 

CDM3 66 0 4.030 4.000 0.656 -0.031 -0.595 

CDM4 66 0 4.136 4.000 0.523 0.173 0.499 

RAEM1 66 0 4.182 4.000 0.763 -0.966 1.247 

RAEM2 66 0 4.273 4.000 0.646 -0.678 1.139 

RAEM3 66 0 4.242 4.000 0.583 -0.082 -0.380 

RAEM4 66 0 4.182 4.000 0.677 -0.544 0.526 

RAEM5 66 0 4.136 4.000 0.605 -0.064 -0.266 

RAEM6 66 0 4.106 4.000 0.636 -0.089 -0.473 
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Appendix 5.4 

Descriptive statistics pertaining to VCoP group at the post-intervention stage 

 N Mean Median Std. Deviation Skewness Kurtosis 

Code Valid Missing 

K1 53 0 4.3208 4.0000 0.5468 0.0360 -0.6530 

K2 53 0 4.2264 4.0000 0.5765 -0.0370 -0.2770 

K3 53 0 4.2453 4.0000 0.5853 -0.0890 -0.3760 

K4 53 0 4.2264 4.0000 0.6090 -0.6830 2.2990 

A1 53 0 4.3208 4.0000 0.4712 0.7910 -1.4300 

A2RC 53 0 4.3019 4.0000 0.6675 -0.8360 1.3760 

A3RC 53 0 4.0377 4.0000 0.6493 -0.0350 -0.5240 

A4RC 53 0 3.8113 4.0000 0.7610 -0.2090 -0.2190 

A5RC 53 0 4.2453 4.0000 0.7313 -0.7280 0.3460 

A6RC 53 0 4.0755 4.0000 0.5494 -0.6720 3.7210 

SE1 53 0 4.1509 4.0000 0.4556 0.6190 1.1920 

SE2 53 0 4.0566 4.0000 0.5340 -0.7250 4.2400 

SE3 53 0 4.2642 4.0000 0.4864 0.5690 -0.4310 

SE4 53 0 4.2642 4.0000 0.5933 -0.1420 -0.4550 

SE5 53 0 3.9811 4.0000 0.6931 -0.3350 0.2350 

M1 53 0 4.2642 4.0000 0.5933 -0.1420 -0.4550 

M2RC 53 0 4.6038 5.0000 0.4938 -0.4370 -1.8820 

M3RC 53 0 4.4717 5.0000 0.5753 -0.5160 -0.6830 

M4 53 0 3.9057 4.0000 0.5969 0.0270 -0.1020 

CDM1 53 0 3.9434 4.0000 0.6018 -0.5310 1.6460 

CDM2 53 0 4.1509 4.0000 0.7441 -0.8350 1.0730 

CDM3 53 0 4.2264 4.0000 0.6398 -0.6920 1.6540 

CDM4 53 0 4.1509 4.0000 0.6012 -0.0640 -0.2360 

RAVCoP1 53 0 4.0755 4.0000 0.6155 -0.5560 1.8250 

RAVCoP2 53 0 3.8302 4.0000 0.5455 -0.8450 2.0900 

RAVCoP3 53 0 3.7547 4.0000 0.6767 -0.0450 -0.1420 

RAVCoP4 53 0 3.3585 3.0000 0.7363 -0.3880 1.1900 

RAVCoP5 53 0 3.2264 3.0000 0.6090 -0.6830 2.2990 

RAVCoP6 53 0 3.6792 4.0000 0.6437 -0.4880 0.4360 
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Appendix 5.5 

Mahalanobis Distance (D
2
) readings generated by SPSS for all questionnaires 

The following table was generated by SPSS when independent variables (referred as the items used to 

measure knowledge, attitude, Self-efficacy, motivation of PTs towards integrating CPG into CDM, 

relative advantage and clinical decision making) were regressed with a dependent variable namely 

highest qualification of respondents. The reported figures were identified as D
2
.  The distance is 

defined as (D
2
/df). The value of ‘df’ is computed using the formula (number of items used – 1).  At 

the pre-intervention stage both EM and VCoP groups answered the same survey questionnaire where 

the total number of independent variables used to regress was 23. Thus ‘df’ was = (23-1) = 22. 

Similarly at the post-intervention stage both EM and VCoP groups answered the same survey 

questionnaire where the total number of independent variables used to regress was 29. Thus ‘df’ was 

= (29-1) = 28.   

EM Pre – 

intervention df = 22 

EM Post – 

intervention df = 28 

VCoP Pre – 

intervention df = 22 

VCoP Post – 

intervention df = 28 

D2 (D2/df) D2 (D2/df) D2 (D2/df) D2 (D2/df) 

16.96 0.77 31.61 1.13 21.20 0.96 32.94 1.18 

23.82 1.08 38.38 1.37 24.03 1.09 35.21 1.26 

30.15 1.37 26.02 0.93 11.62 0.53 34.55 1.23 

22.11 1.00 37.87 1.35 22.00 1.00 37.82 1.35 

24.05 1.09 21.47 0.77 6.05 0.27 20.35 0.73 

18.33 0.83 10.14 0.36 36.06 1.64 28.84 1.03 

16.07 0.73 9.88 0.35 17.71 0.81 27.15 0.97 

7.59 0.34 42.22 1.51 15.91 0.72 24.38 0.87 

7.78 0.35 36.7 1.31 19.26 0.88 25.43 0.91 

9.97 0.45 44.36 1.58 10.79 0.49 39.61 1.41 

35.26 1.60 13.9 0.50 26.68 1.21 20.67 0.74 

6.87 0.31 33.61 1.20 32.11 1.46 26.64 0.95 

23.87 1.09 8.6 0.31 45.26 2.06 40.80 1.46 

24.24 1.10 43.32 1.55 33.07 1.50 25.88 0.92 

6.29 0.29 23.72 0.85 21.48 0.98 29.52 1.05 

19.01 0.86 20.2 0.72 29.86 1.36 28.61 1.02 

10.59 0.48 38.43 1.37 35.75 1.63 30.00 1.07 

17.27 0.78 36.43 1.30 15.69 0.71 32.34 1.16 

48.81 2.22 10.14 0.36 40.30 1.83 23.43 0.84 

17.25 0.78 17.92 0.64 27.80 1.26 32.33 1.15 

46.41 2.11 32.3 1.15 12.00 0.55 28.06 1.00 

21.14 0.96 16.77 0.60 22.55 1.03 28.86 1.03 

20.65 0.94 21.73 0.78 10.52 0.48 28.61 1.02 

30.11 1.37 21.83 0.78 11.64 0.53 30.50 1.09 

1.37 0.06 42.52 1.52 21.17 0.96 33.18 1.18 

26.65 1.21 14.16 0.51 30.04 1.37 10.24 0.37 

10.47 0.48 38.37 1.37 24.88 1.13 35.70 1.28 

8.28 0.38 43.77 1.56 10.22 0.46 37.40 1.34 

17.04 0.77 35.51 1.27 19.92 0.91 9.28 0.33 

10.22 0.46 31.08 1.11 13.17 0.60 20.82 0.74 

1.37 0.06 32.61 1.16 14.06 0.64 32.70 1.17 

1.52 0.07 35.2 1.26 25.14 1.14 33.94 1.21 
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15.69 0.71 14.23 0.51 18.72 0.85 23.18 0.83 

11.46 0.52 26.81 0.96 25.85 1.18 27.70 0.99 

7.78 0.35 16.33 0.58 25.13 1.14 29.72 1.06 

41.39 1.88 26.87 0.96 16.19 0.74 37.24 1.33 

18.56 0.84 6.58 0.24 31.83 1.45 27.69 0.99 

10.72 0.49 28.28 1.01 38.08 1.73 17.34 0.62 

23.18 1.05 26.29 0.94 20.21 0.92 18.94 0.68 

31.94 1.45 38.11 1.36 27.70 1.26 18.23 0.65 

18.12 0.82 10.2 0.36 35.06 1.59 18.23 0.65 

36.22 1.65 47.15 1.68 30.78 1.40 28.11 1.00 

22.71 1.03 27.38 0.98 11.97 0.54 38.37 1.37 

10.77 0.49 39.19 1.40 16.30 0.74 31.57 1.13 

29.59 1.34 39.21 1.40 9.40 0.43 31.73 1.13 

7.71 0.35 32.7 1.17 21.84 0.99 39.78 1.42 

1.52 0.07 31.68 1.13 25.42 1.16 26.76 0.96 

8.22 0.37 32.86 1.17 32.21 1.46 14.85 0.53 

14.93 0.68 43.58 1.56 25.13 1.14 25.75 0.92 

1.52 0.07 42.11 1.50 21.24 0.97 31.62 1.13 

22.32 1.01 18.14 0.65 27.96 1.27 36.85 1.32 

7.71 0.35 32.47 1.16 12.93 0.59 31.10 1.11 

21.54 0.98 8.3 0.30 27.90 1.27 27.43 0.98 

6.47 0.29 37.19 1.33 10.34 0.47 
  

24.93 1.13 26.77 0.96 21.85 0.99 
  

34.00 1.55 19.4 0.69 7.21 0.33 
  

17.01 0.77 28.41 1.01 20.42 0.93 
  

15.55 0.71 33.54 1.20 33.52 1.52 
  

44.57 2.03 43.23 1.54 31.35 1.42 
  

23.22 1.06 26.45 0.94 13.23 0.60 
  

10.49 0.48 25.28 0.90 20.98 0.95 
  

26.67 1.21 34.41 1.23 28.40 1.29 
  

48.25 2.19 33.46 1.20 13.83 0.63 
  

22.29 1.01 24.99 0.89 25.86 1.18 
  

21.67 0.99 14.31 0.51 8.72 0.40 
  

11.07 0.50 38.34 1.37 37.07 1.68 
  

21.50 0.98 
  

30.02 1.36 
  

14.55 0.66 
  

6.66 0.30 
  

40.68 1.85 
  

21.32 0.97 
  

12.65 0.57 
  

28.01 1.27 
  

33.43 1.52 
  

34.99 1.59 
  

18.54 0.84 
  

29.44 1.34 
  

22.61 1.03 
      

26.97 1.23 
      

9.35 0.43 
      

36.28 1.65 
      

22.54 1.02 
      

37.23 1.69 
      

25.26 1.15 
      

5.01 0.23 
      

13.20 0.60 
      

12.23 0.56 
      

30.56 1.39 
      

5.94 0.27 
      

12.62 0.57 
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1.37 0.06 
      

18.17 0.83 
      

7.41 0.34 
      

4.69 0.21 
      

7.71 0.35 
      

28.43 1.29 
      

8.76 0.40 
      

 

Appendix 5.6 

SEM for the relationship between ATT and CDM (EM-PRE) 

A. CFA   

Construct reliability 

 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .389 

A6RC .499 

A5RC .466 

A1 .464 

A2RC .539 

A3RC .701 

CDM2 .767 

CDM3 .925 

CDM4 .703 

 

Sample Correlations (Group number 1) 

 A6RC A5RC A1 A2RC A3RC CDM2 CDM3 CDM4 

A6RC 1.000        

A5RC .475 1.000       

A1 .501 .477 1.000      

A2RC .453 .523 .419 1.000     

A3RC .618 .531 .537 .702 1.000    

CDM2 .452 .458 .527 .324 .413 1.000   

CDM3 .438 .496 .602 .357 .414 .841 1.000  

CDM4 .310 .352 .508 .350 .353 .733 .808 1.000 
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Standardized Residual Covariances (Group number 1 - Default model) 

 A6RC A5RC A1 A2RC A3RC CDM2 CDM3 CDM4 

A6RC .000        

A5RC -.059 .000       

A1 .174 .106 .000      

A2RC -.556 .186 -.697 .000     

A3RC .215 -.338 -.282 .708 .000    

CDM2 .590 .764 1.388 -.682 -.383 .000   

CDM3 .129 .765 1.705 -.727 -.756 -.010 .000  

CDM4 -.530 -.040 1.367 -.303 -.740 -.005 .015 .000 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .036 .908 .825 .479 

Saturated model .000 1.000   

Independence model .242 .348 .162 .271 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .921 .884 .961 .941 .960 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .100 .048 .149 .056 

Independence model .411 .378 .445 .000 
 

 

B. Structural equation modelling 

Model specification 

 

 

Standardized output 
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Model identification 

 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .679 .625 .652 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness  

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 17 36.152 19 .010 1.903 

Saturated model 36 .000 0   

Independence model 8 458.451 28 .000 16.373 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .036 .908 .825 .479 

Saturated model .000 1.000   

Independence model .242 .348 .162 .271 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .921 .884 .961 .941 .960 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .100 .048 .149 .056 

Independence model .411 .378 .445 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← ATT .689 .138 4.983 *** par_7 

*** A p-value is statistically significant at 0.001 level (two-tailed) 
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Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate (SMC) 

CDM .389 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← ATT .623 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← ATT .689 .138 4.983 *** par_7 

CDM4 ← CDM 1.000     

CDM3 ← CDM 1.172 .097 12.043 *** par_1 

CDM2 ← CDM 1.007 .093 10.773 *** par_2 

A3RC ← ATT 1.359 .192 7.079 *** par_3 

A2RC ← ATT 1.179 .186 6.348 *** par_4 

A1 ← ATT 1.044 .176 5.924 *** par_5 

A5RC ← ATT .997 .168 5.934 *** par_6 

A6RC ← ATT 1.000     

 

Appendix 5.7 

SEM for the relationship between SE and CDM (EM-PRE) 

A. CFA 

Construct reliability 

 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate (SMC) 

SE5 .582 

SE1 .644 

SE2 .796 

SE3 .771 

CDM2 .778 

CDM3 .911 

CDM4 .709 
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Sample Correlations (Group number 1) 

 SE5 SE1 SE2 SE3 CDM2 CDM3 CDM4 

SE5 1.000       

SE1 .591 1.000      

SE2 .657 .747 1.000     

SE3 .670 .668 .801 1.000    

CDM2 .583 .456 .406 .490 1.000   

CDM3 .579 .503 .350 .459 .841 1.000  

CDM4 .599 .379 .263 .426 .733 .808 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 SE5 SE1 SE2 SE3 CDM2 CDM3 CDM4 

SE5 .000       

SE1 -.177 .000      

SE2 -.192 .238 .000     

SE3 .001 -.287 .133 .000    

CDM2 1.820 .514 -.323 .471 .000   

CDM3 1.494 .631 -1.109 -.108 -.008 .000  

CDM4 2.130 -.009 -1.406 .084 -.069 .036 .000 

 

Goodness fit  

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .040 .880 .741 .408 

Saturated model .000 1.000   

Independence model .237 .321 .095 .241 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .907 .850 .931 .886 .930 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .172 .121 .225 .000 

Independence model .510 .472 .548 .000 
 

 

B. Structural Equation Modelling  

Model specification 
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Standardized output 

 

 

Model identification 

 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .619 .562 .575 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness 

 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 47.975 13 .000 3.690 

Saturated model 28 .000 0   

Independence model 7 517.660 21 .000 24.650 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .040 .880 .741 .408 

Saturated model .000 1.000   

Independence model .237 .321 .095 .241 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .907 .850 .931 .886 .930 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .172 .121 .225 .000 

Independence model .510 .472 .548 .000 
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Maximum Likelihood Estimates  

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← SE .521 .106 4.892 *** par_6 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate (SMC) 

CDM .317 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← SE .563 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← SE .521 .106 4.892 *** par_6 

CDM4 ← CDM 1.000     

CDM3 ← CDM 1.158 .097 11.995 *** par_1 

CDM2 ← CDM 1.010 .092 10.927 *** par_2 

SE3 ← SE 1.046 .119 8.820 *** par_3 

SE2 ← SE .959 .107 8.960 *** par_4 

SE1 ← SE .763 .096 7.965 *** par_5 

SE5 ← SE 1.000     

 

Appendix 5.8 

SEM for the relationship between MOT and CDM (EM-PRE) 

A. CFA 

Construct reliability 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

M1 .439 

M2RC .818 

M3RC .863 

M4 .395 

CDM2 .761 

CDM3 .929 

CDM4 .704 
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Sample Correlations (Group number 1) 

 M1 M2RC M3RC M4 CDM2 CDM3 CDM4 

M1 1.000       

M2RC .559 1.000      

M3RC .601 .853 1.000     

M4 .543 .551 .563 1.000    

CDM2 .487 .426 .426 .405 1.000   

CDM3 .582 .468 .479 .431 .841 1.000  

CDM4 .445 .410 .409 .426 .733 .808 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 M1 M2RC M3RC M4 CDM2 CDM3 CDM4 

M1 .000       

M2RC -.329 .000      

M3RC -.115 .093 .000     

M4 1.116 -.147 -.171 .000    

CDM2 1.442 -.190 -.291 .859 .000   

CDM3 1.967 -.227 -.247 .787 -.001 .000  

CDM4 1.176 -.178 -.288 1.156 .014 -.002 .000 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .028 .930 .848 .432 

Saturated model .000 1.000   

Independence model .220 .344 .126 .258 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .950 .919 .977 .962 .977 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .094 .022 .154 .119 

Independence model .481 .444 .520 .000 
 

 

Model specification 
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B. Structural Equation Modeling  

Standardized output 

 

 

Model identification 

 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .619 .588 .605 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness (table) 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 23.348 13 .038 1.796 

Saturated model 28 .000 0   

Independence model 7 463.294 21 .000 22.062 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .028 .930 .848 .432 

Saturated model .000 1.000   

Independence model .220 .344 .126 .258 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .950 .919 .977 .962 .977 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .094 .022 .154 .119 

Independence model .481 .444 .520 .000 
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Maximum Likelihood Estimates  

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .858 .192 4.462 *** par_6 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .322 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← MOT .568 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .858 .192 4.462 *** par_6 

CDM3 ← CDM 1.174 .097 12.055 *** par_1 

CDM2 ← CDM 1.002 .093 10.733 *** par_2 

M4 ← MOT 1.000     

M3RC ← MOT 1.972 .286 6.896 *** par_3 

M2RC ← MOT 1.751 .256 6.829 *** par_4 

M1 ← MOT 1.032 .189 5.450 *** par_5 

CDM4 ← CDM 1.000     
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Appendix 5.9 

SEM for the relationship between KNOW, ATT, SE, MOT and CDM (VCoP-PRE) 

(Figure 3.5 & equations 3.1 to 3.10 and 3.4.1) 

 

Figure 1: CFA model for figure 3.5, equations 3.1 to 3.10 

and 3.4.1 

 

Table 1: Squared Multiple 

Correlations: (Group number 1 - 

Default model) 

 Estimate 

SE5 .435 

K4 .652 

K2 .899 

K1 .708 

SE4 .502 

A6RC .660 

M1 .369 

M2RC .556 

M3RC .539 

M4 .343 

SE1 .343 

SE2 .483 

SE3 .804 

A3RC .747 

A4RC .747 

K3 .810 

CDM2 .615 

CDM3 .802 

CDM4 .724 
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Table2: Sample Correlations (Group number 1) 

 SE5 K4 K2 K1 SE4 A6RC M1 M2RC M3RC M4 SE1 SE2 SE3 A3RC A4RC K3 CDM2 CDM3 CDM4 

SE5 1.00                   

K4 .414 1.00                  

K2 .473 .748 1.00                 

K1 .484 .693 .795 1.00                

SE4 .482 .490 .474 .477 1.00               

A6RC .383 .430 .363 .366 .415 1.00              

M1 .289 .275 .289 .301 .201 .473 1.00             

M2RC .246 .444 .490 .249 .300 .497 .378 1.00            

M3RC .235 .395 .324 .309 .340 .458 .473 .565 1.00           

M4 .376 .268 .229 .275 .352 .377 .585 .411 .340 1.00          

SE1 .329 .414 .340 .351 .388 .268 .234 .060 .394 .215 1.00         

SE2 .444 .412 .434 .396 .435 .359 .262 .241 .405 .392 .671 1.00        

SE3 .603 .529 .613 .570 .641 .513 .370 .433 .434 .396 .495 .608 1.00       

A3RC .279 .400 .412 .408 .426 .697 .404 .613 .498 .425 .211 .391 .426 1.00      

A4RC .184 .536 .394 .353 .402 .704 .342 .565 .616 .318 .350 .339 .440 .750 1.00     

K3 .415 .716 .868 .747 .455 .351 .251 .402 .312 .190 .291 .329 .542 .317 .331 1.00    

CDM2 .331 .531 .407 .370 .410 .310 .271 .346 .439 .317 .298 .371 .452 .312 .335 .416 1.00   

CDM3 .441 .610 .559 .533 .435 .460 .352 .453 .390 .387 .277 .418 .579 .391 .428 .463 .746 1.00  

CDM4 .408 .663 .623 .556 .503 .385 .284 .525 .468 .360 .292 .325 .601 .409 .473 .607 .637 .746 1.00 
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Table 3: Standardized Residual Covariances (Group number 1 - Default model) 

 
SE5 K4 K2 K1 SE4 A6RC M1 M2RC M3RC M4 SE1 SE2 SE3 A3RC A4RC K3 CDM2 CDM3 CDM4 

SE5 0.00                                     

K4 0.29 0.00                                   

K2 0.23 -0.12 0.00                                 

K1 0.72 0.10 -0.02 0.00                               

SE4 0.11 0.67 -0.01 0.43 0.00                             

A6RC 0.51 0.83 -0.16 0.20 0.58 0.00                           

M1 0.23 0.09 -0.17 0.22 -0.64 0.47 0.00                         

M2RC -0.60 0.96 0.87 -0.70 -0.35 -0.08 -0.57 0.00                       

M3RC -0.64 0.62 -0.40 -0.18 0.02 -0.31 0.21 0.13 0.00                     

M4 1.02 0.11 -0.56 0.09 0.67 -0.16 1.82 -0.20 -0.69 0.00                   

SE1 -0.45 0.63 -0.41 0.02 -0.21 -0.13 0.02 -1.81 0.93 -0.07 0.00                 

SE2 -0.11 0.12 -0.25 -0.14 -0.44 0.18 -0.10 -0.76 0.59 1.04 2.06 0.00               

SE3 0.08 0.13 0.08 0.27 0.04 0.61 0.13 -0.01 0.05 0.44 -0.22 -0.11 0.00             

A3RC -0.48 0.42 0.03 0.36 0.49 -0.04 -0.27 0.55 -0.25 0.01 -0.73 0.26 -0.27 0.00           

A4RC -1.24 1.50 -0.11 -0.07 0.30 0.01 -0.75 0.19 0.64 -0.82 0.39 -0.15 -0.17 0.02 0.00         

K3 -0.04 -0.07 0.09 -0.07 0.03 -0.11 -0.34 0.32 -0.35 -0.75 -0.65 -0.87 -0.21 -0.55 -0.44 0.00       

CDM2 -0.27 0.71 -0.81 -0.67 0.14 -0.33 -0.43 -0.42 0.36 0.03 -0.21 -0.11 -0.33 -0.49 -0.30 -0.55 0.00     

CDM3 0.19 0.82 -0.22 0.09 -0.10 0.46 -0.15 -0.02 -0.45 0.23 -0.73 -0.16 0.09 -0.28 0.01 -0.70 0.30 0.00   

CDM4 0.09 1.42 0.47 0.45 0.60 0.03 -0.55 0.71 0.32 0.16 -0.47 -0.72 0.46 0.03 0.53 0.57 -0.21 -0.10 0.00 
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Goodness of fit  

Table 4: Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 48 208.871 142 .000 1.471 

Saturated model 190 .000 0   

Independence model 19 1049.011 171 .000 6.135 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .022 .781 .707 .583 

Saturated model .000 1.000   

Independence model .148 .217 .130 .195 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .081 .057 .104 .022 

Independence model .269 .253 .285 .000 
 

 

B. Structural equation modelling 

Figure 2: Model specification 
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Figure 3: Standardized output 

 

Figure 4: Model identification 

 

Table 5: Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .852 .658 .778 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 
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Table 6: Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 73 260.163 179 .000 1.453 

Saturated model 252 .000 0   

Independence 

model 

42 1141.404 210 .000 5.435 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .772 .733 .916 .898 .913 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .080 .058 .100 .017 

Independence model .250 .236 .264 .000 

 

 

 

Maximum Likelihood Estimates 

Table 7: Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .599 .423 1.415 .157 par_14 

CDM ← SE .344 .232 1.483 .138 par_15 

CDM ← KNOW .346 .147 2.357 .018 par_17 

CDM ← ATT -.094 .215 -.435 .664 par_26 

Note: the AMOS output “Regression Weights: (Group number 1 - Default model)” is 

showing only one relationship namely KNOW→CDM is statistically significant with a p-

value less than 0.05. This led to the necessity of respecfication of the model. When 

respecified the following models emerged  
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Table 8:  

SEM Model AMOS report on SMC, Standardised 

regression weight and covariance 

8 a 

 

SEM for Equation 3.5 

Squared Multiple Correlations: (Group 

number 1 - Default model) 

 Estimate 

CDM .561 

Standardized Regression Weights: (Group 

number 1 - Default model) 

   
Estimate 

CDM ← KNOW .545 

CDM ← ATT .309 

 

 

 

Covariances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

SE ↔ MOT .084 .027 3.073 .002 par_17 

KNOW ↔ ATT .148 .045 3.315 *** par_18 

ATT ↔ SE .138 .039 3.507 *** par_19 

ATT ↔ MOT .184 .050 3.652 *** par_20 

KNOW ↔ SE .127 .033 3.863 *** par_21 

KNOW ↔ MOT .093 .031 2.980 .003 par_22 
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SEM Model AMOS report on SMC, Standardised 

regression weight and covariance 

8b 

 

 

SEM for Equation 3.6 

Squared Multiple Correlations: (Group 

number 1 - Default model) 

 Estimate 

CDM .585 

Standardized Regression Weights: (Group 

number 1 - Default model) 

   Estimate 

CDM ← KNOW .358 

CDM ← SE .468 
 

Covariances: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

KNOW ↔ MOT .093 .031 2.982 .003 par_16 

KNOW ↔ SE .126 .033 3.847 *** par_18 

ATT ↔ MOT .183 .050 3.649 *** par_19 

KNOW ↔ ATT .149 .045 3.332 *** par_20 

ATT ↔ SE .138 .039 3.516 *** par_21 

SE ↔ MOT .088 .028 3.137 .002 par_22 
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SEM Model AMOS report on SMC, Standardised 

regression weight and covariance 

8 c 

 

SEM for Equation 3.7 

 

 

 

Squared Multiple Correlations: (Group 

number 1 - Default model) 

 Estimate 

CDM .621 

Standardized Regression Weights: (Group 

number 1 - Default model) 

   Estimate 

CDM ← KNOW .468 

CDM ← MOT .431 
 

Covariances: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

KNOW ↔ MOT .093 .031 2.978 .003 par_17 

ATT ↔ SE .135 .039 3.466 *** par_18 

SE ↔ MOT .089 .028 3.163 .002 par_19 

KNOW ↔ SE .126 .033 3.853 *** par_20 

KNOW ↔ ATT .148 .045 3.312 *** par_21 

ATT ↔ MOT .184 .050 3.683 *** par_22 
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SEM Model AMOS report on SMC, Standardised 

regression weight and covariance 

8d 

 

 

 

SEM for Equation 3.10 

Squared Multiple Correlations: (Group 

number 1 - Default model) 

 Estimate 

CDM .593 

Standardized Regression Weights: (Group 

number 1 - Default model) 

   Estimate 

CDM ← SE .502 

CDM ← MOT .343 
 

Covariances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

SE ↔ MOT .084 .027 3.065 .002 par_16 

KNOW ↔ ATT .148 .045 3.308 *** par_17 

KNOW ↔ SE .129 .033 3.900 *** par_18 

ATT ↔ SE .135 .039 3.465 *** par_19 

KNOW ↔ MOT .095 .031 3.030 .002 par_20 

ATT ↔ MOT .180 .050 3.621 *** par_21 
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Appendix 5.10 

SEM for the relationship between RA and KNOW (EM-POST) 

A. CFA 

Construct reliability 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

RAEM6 .567 

RAEM3 .912 

RAEM1 .479 

K1 .845 

K2 .949 

K3 .775 

 

Sample Correlations (Group number 1) 

 RAEM6 RAEM3 RAEM1 K1 K2 K3 

RAEM6 1.000      

RAEM3 .718 1.000     

RAEM1 .531 .660 1.000    

K1 .140 .215 .118 1.000   

K2 .192 .269 .149 .896 1.000  

K3 .214 .298 .204 .809 .857 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 RAEM6 RAEM3 RAEM1 K1 K2 K3 

RAEM6 .000      

RAEM3 -.005 .000     

RAEM1 .071 -.004 .000    

K1 -.430 -.243 -.477 .000   

K2 -.108 .057 -.323 .004 .000  

K3 .223 .486 .258 .000 -.006 .000 
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Goodness fit 

Model Fit Summary 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .017 .987 .966 .376 

Saturated model .000 1.000   

Independence model .311 .440 .216 .315 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .991 .983 1.020 1.038 1.000 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .000 .000 .000 .976 

Independence model .527 .475 .582 .000 
 

 

Model specification 

 

 

B. Structural Equation Modeling  

Standardized output 

 

 

Model identification 
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Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .533 .529 .533 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 13 2.538 8 .960 .317 

Saturated model 21 .000 0   

Independence model 6 286.230 15 .000 19.082 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .017 .987 .966 .376 

Saturated model .000 1.000   

Independence model .311 .440 .216 .315 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .991 .983 1.020 1.038 1.000 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .000 .000 .000 .976 

Independence model .527 .475 .582 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

KNOW ← RA .473 .222 2.129 .033 par_5 

K3 ← KNOW .918 .072 12.672 *** par_1 

K2 ← KNOW 1.000     

K1 ← KNOW 1.023 .070 14.620 *** par_2 

RAEM1 ← RA 1.000     

RAEM3 ← RA 1.055 .185 5.711 *** par_3 

RAEM6 ← RA .906 .160 5.656 *** par_4 

  

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

KNOW .079 

  

Standardized Regression Weights: (Group number 1 - Default model) 
   Estimate 

KNOW ← RA .281 
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Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

KNOW ← RA .473 .222 2.129 .033 par_5 

K3 ← KNOW .918 .072 12.672 *** par_1 

K2 ← KNOW 1.000     

K1 ← KNOW 1.023 .070 14.620 *** par_2 

RAEM1 ← RA 1.000     

RAEM3 ← RA 1.055 .185 5.711 *** par_3 

RAEM6 ← RA .906 .160 5.656 *** par_4 

 

Appendix 5.11 

SEM for the relationship between RA and ATT (EM-POST) 

A. CFA   

Construct reliability 

 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

RAEM6 .591 

RAEM3 .869 

RAEM1 .499 

A4RC .361 

A6RC .355 

A2RC .528 

A3RC .698 

Sample Correlations (Group number 1) 

 RAEM6 RAEM3 RAEM1 A4RC A6RC A2RC A3RC 

RAEM6 1.000       

RAEM3 .718 1.000      

RAEM1 .531 .660 1.000     

A4RC .270 .474 .352 1.000    

A6RC .231 .370 .276 .556 1.000   

A2RC .489 .460 .409 .317 .336 1.000  

A3RC .408 .459 .346 .472 .489 .664 1.000 
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Standardized Residual Covariances (Group number 1 - Default model) 

 RAEM6 RAEM3 RAEM1 A4RC A6RC A2RC A3RC 

RAEM6 .000       

RAEM3 .008 .000      

RAEM1 -.085 .011 .000     

A4RC -.264 .798 .568 .000    

A6RC -.546 .029 -.006 1.500 .000   

A2RC .916 .105 .542 -.883 -.719 .000  

A3RC -.112 -.386 -.318 -.217 -.064 .389 .000 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .063 .906 .797 .421 

Saturated model .000 1.000   

Independence model .310 .440 .253 .330 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .895 .830 .955 .925 .954 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .100 .000 .173 .137 

Independence model .367 .322 .413 .000 
 

 

B. Structural equation modelling 

Model specification 
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Standardized output 

 

 

Model identification 

 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .619 .554 .590 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness 

 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 21.529 13 .063 1.656 

Saturated model 28 .000 0   

Independence model 7 204.531 21 .000 9.740 

 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .063 .906 .797 .421 

Saturated model .000 1.000   

Independence model .310 .440 .253 .330 

 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .895 .830 .955 .925 .954 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .100 .000 .173 .137 

Independence model .367 .322 .413 .000 
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Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

ATT ← RA .966 .272 3.547 *** par_6 

*** A p-value is statistically significant at 0.001 level (two-tailed) 

 

Squared Multiple Correlations: (Group number 1 - Default model) 
 Estimate 

ATT .433 

 

Standardized Regression Weights: (Group number 1 - Default model) 
   Estimate 

ATT ← RA .658 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

ATT ← RA .966 .272 3.547 *** par_6 

A3RC ← ATT 1.030 .222 4.642 *** par_1 

A2RC ← ATT .961 .220 4.369 *** par_2 

A6RC ← ATT .650 .170 3.814 *** par_3 

A4RC ← ATT 1.000     

RAEM1 ← RA 1.000     

RAEM3 ← RA 1.010 .161 6.286 *** par_4 

RAEM6 ← RA .907 .156 5.800 *** par_5 

 

Appendix 5.12 

SEM for the relationship between RA and SE (EM-POST) 

A. CFA   

Construct reliability 
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Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

RAEM6 .576 

RAEM3 .875 

RAEM1 .509 

SE5 .776 

SE4 .847 

SE1 .438 

SE2 .539 

SE3 .541 

 

Sample Correlations (Group number 1) 

 RAEM6 RAEM3 RAEM1 SE5 SE4 SE1 SE2 SE3 

RAEM6 1.000        

RAEM3 .718 1.000       

RAEM1 .531 .660 1.000      

SE5 .252 .421 .391 1.000     

SE4 .368 .504 .457 .829 1.000    

SE1 .270 .428 .374 .604 .615 1.000   

SE2 .483 .550 .557 .595 .645 .473 1.000  

SE3 .290 .339 .353 .650 .657 .397 .703 1.000 

 
Standardized Residual Covariances (Group number 1 - Default model) 

 RAEM6 RAEM3 RAEM1 SE5 SE4 SE1 SE2 SE3 

RAEM6 .000        

RAEM3 .051 .000       

RAEM1 -.075 -.048 .000      

SE5 -1.062 -.457 .162 .000     

SE4 -.316 -.014 .538 .117 .000    

SE1 -.196 .487 .753 .147 .040 .000   

SE2 1.190 1.097 1.921 -.352 -.205 -.096 .000  

SE3 -.294 -.490 .348 .013 -.135 -.652 1.158 .000 
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Goodness fit 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 17 33.387 19 .022 1.757 

Saturated model 36 .000 0   

Independence model 8 330.893 28 .000 11.818 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .027 .894 .798 .472 

Saturated model .000 1.000   

Independence model .170 .341 .153 .265 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .899 .851 .954 .930 .953 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .108 .041 .167 .069 

Independence model .408 .369 .448 .000 
 

 

B. Structural equation modelling 

Model specification 

 

 

Standardized output 
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Model identification 

 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .679 .610 .646 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

Model fitness  

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 17 33.387 19 .022 1.757 

Saturated model 36 .000 0   

Independence model 8 330.893 28 .000 11.818 

RMR, GFI  

Model RMR GFI AGFI PGFI 

Default model .027 .894 .798 .472 

Saturated model .000 1.000   

Independence model .170 .341 .153 .265 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .899 .851 .954 .930 .953 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .108 .041 .167 .069 

Independence model .408 .369 .448 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

SE ← RA .626 .147 4.256 *** par_7 

*** A p-value is statistically significant at 0.001 level (two-tailed) 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

SE .345 
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Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

SE ← RA .588 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

SE ← RA .626 .147 4.256 *** par_7 

SE3 ← SE .725 .097 7.438 *** par_1 

SE2 ← SE .688 .093 7.416 *** par_2 

SE1 ← SE .582 .092 6.295 *** par_3 

SE4 ← SE 1.000     

SE5 ← SE .978 .094 10.429 *** par_4 

RAEM1 ← RA 1.000     

RAEM3 ← RA 1.003 .159 6.314 *** par_5 

RAEM6 ← RA .887 .153 5.806 *** par_6 

 

Appendix 5.13 

SEM for the relationship between RA and MOT (EM-POST) 

A. CFA   

Construct reliability 

 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

RAEM6 .572 

RAEM3 .892 

RAEM1 .494 

M1 .597 

M2RC .734 

M3RC .465 

M4 .621 

 

Sample Correlations (Group number 1) 

 RAEM6 RAEM3 RAEM1 M1 M2RC M3RC M4 

RAEM6 1.000       

RAEM3 .718 1.000      

RAEM1 .531 .660 1.000     

M1 .363 .359 .321 1.000    

M2RC .419 .549 .441 .664 1.000   

M3RC .291 .400 .374 .555 .585 1.000  

M4 .311 .538 .387 .632 .658 .515 1.000 
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Standardized Residual Covariances (Group number 1 - Default model) 

 RAEM6 RAEM3 RAEM1 M1 M2RC M3RC M4 

RAEM6 .000       

RAEM3 .021 .000      

RAEM1 -.007 -.026 .000     

M1 -.088 -.794 -.205 .000    

M2RC .028 .215 .417 .014 .000   

M3RC -.303 -.097 .518 .198 .003 .000  

M4 -.538 .441 .246 .156 -.113 -.159 .000 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .013 .951 .895 .442 

Saturated model .000 1.000   

Independence model .169 .394 .192 .296 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .944 .909 .998 .996 .998 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .024 .000 .127 .562 

Independence model .401 .356 .447 .000 
 

 

B. Structural equation modelling 

Model specification 

 
 

Standardized output 
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Model identification 

 
 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .619 .584 .618 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 13.491 13 .411 1.038 

Saturated model 28 .000 0   

Independence model 7 240.147 21 .000 11.436 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .013 .951 .895 .442 

Saturated model .000 1.000   

Independence model .169 .394 .192 .296 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .944 .909 .998 .996 .998 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .024 .000 .127 .562 

Independence model .401 .356 .447 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

MOT ← RA .482 .115 4.192 *** par_6 

*** A p-value is statistically significant at 0.001 level (two-tailed) 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

MOT .411 
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Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

MOT ← RA .641 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

MOT ← RA .482 .115 4.192 *** par_6 

M4 ← MOT 1.000     

M3RC ← MOT 1.177 .212 5.548 *** par_1 

M2RC ← MOT 1.440 .203 7.091 *** par_2 

M1 ← MOT 1.008 .157 6.401 *** par_3 

RAEM1 ← RA 1.000     

RAEM3 ← RA 1.028 .163 6.293 *** par_4 

RAEM6 ← RA .897 .156 5.743 *** par_5 

 

Appendix 5.14 

SEM for the relationship between KNOW and CDM (EM-POST) 

A. CFA   

Construct reliability 

 
 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

K2 .949 

K1 .846 

K3 .774 

CDM2 .702 

CDM3 .765 

CDM4 .654 

 

Sample Correlations (Group number 1) 

 K2 K1 K3 CDM2 CDM3 CDM4 

K2 1.000      

K1 .896 1.000     

K3 .857 .809 1.000    

CDM2 -.028 -.051 .000 1.000   

CDM3 .072 .015 .027 .734 1.000  

CDM4 .130 .040 .167 .678 .706 1.000 
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Standardized Residual Covariances (Group number 1 - Default model) 

 K2 K1 K3 CDM2 CDM3 CDM4 

K2 .000      

K1 .000 .000     

K3 -.001 .003 .000    

CDM2 -.586 -.754 -.327 .000   

CDM3 .198 -.236 -.125 .006 .000  

CDM4 .700 -.004 1.031 .002 -.009 .000 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .023 .954 .879 .363 

Saturated model .000 1.000   

Independence model .300 .445 .223 .318 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .968 .940 .994 .988 .994 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .060 .000 .165 .389 

Independence model .547 .494 .601 .000 
 

 

Appendix 5.15 

SEM for the relationship between ATT and CDM (EM-POST) 

A. CFA   

Construct reliability 

 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

A4RC .358 

A6RC .390 

A2RC .488 

A3RC .711 
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CDM2 .740 

CDM3 .701 

CDM4 .676 

 

Sample Correlations (Group number 1) 

 A4RC A6RC A2RC A3RC CDM2 CDM3 CDM4 

A4RC 1.000       

A6RC .556 1.000      

A2RC .317 .336 1.000     

A3RC .472 .489 .664 1.000    

CDM2 .385 .411 .412 .545 1.000   

CDM3 .380 .426 .338 .340 .734 1.000  

CDM4 .402 .439 .426 .499 .678 .706 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 A4RC A6RC A2RC A3RC CDM2 CDM3 CDM4 

A4RC .000       

A6RC 1.375 .000      

A2RC -.755 -.741 .000     

A3RC -.238 -.264 .517 .000    

CDM2 .211 .294 -.036 .308 .000   

CDM3 .251 .481 -.508 -1.080 .086 .000  

CDM4 .468 .634 .211 .140 -.194 .116 .000 

 

Goodness Fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .058 .898 .780 .417 

Saturated model .000 1.000   

Independence model .305 .410 .213 .307 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .891 .823 .945 .907 .942 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .119 .042 .189 .064 

Independence model .389 .344 .435 .000 
 

 

B. Structural equation modelling 

Model specification 
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Standardized output 

 

 

Model identification 

 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .619 .551 .583 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 
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Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 24.879 13 .024 1.914 

Saturated model 28 .000 0   

Independence model 7 227.564 21 .000 10.836 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .058 .898 .780 .417 

Saturated model .000 1.000   

Independence model .305 .410 .213 .307 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .891 .823 .945 .907 .942 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .119 .042 .189 .064 

Independence model .389 .344 .435 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

CDM ← ATT .483 .124 3.879 *** par_6 

 

Squared Multiple Correlations: (Group number 1 - Default model) 
 Estimate 

CDM .480 

 

Standardized Regression Weights: (Group number 1 - Default model) 
   Estimate 

CDM ← ATT .693 

 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

CDM ← ATT .483 .124 3.879 *** par_6 

CDM4 ← CDM .783 .105 7.470 *** par_1 

CDM3 ← CDM 1.000     

CDM2 ← CDM .952 .122 7.830 *** par_2 

A3RC ← ATT 1.043 .223 4.666 *** par_3 

A2RC ← ATT .927 .217 4.269 *** par_4 

A6RC ← ATT .683 .173 3.950 *** par_5 

A4RC ← ATT 1.000     
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Appendix 5.16 

SEM for the relationship between SE and CDM (EM-POST) 

A. CFA   

Construct reliability 

 

 

Squared Multiple Correlations: (Group number 1 - Default model) 
 Estimate 

CDM3 .676 

SE5 .766 

SE4 .861 

SE1 .417 

SE2 .542 

SE3 .545 

CDM2 .671 

CDM4 .755 

 

Sample Correlations (Group number 1) 
 CDM3 SE5 SE4 SE1 SE2 SE3 CDM2 CDM4 

CDM3 1.000        

SE5 .398 1.000       

SE4 .480 .829 1.000      

SE1 .272 .604 .615 1.000     

SE2 .504 .595 .645 .473 1.000    

SE3 .356 .650 .657 .397 .703 1.000   

CDM2 .734 .473 .563 .249 .513 .355 1.000  

CDM4 .706 .530 .676 .381 .677 .593 .678 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 CDM3 SE5 SE4 SE1 SE2 SE3 CDM2 CDM4 

CDM3 .000        

SE5 -.897 .000       

SE4 -.531 .109 .000      

SE1 -.859 .276 .110 .000     

SE2 .469 -.334 -.253 -.018 .000    

SE3 -.629 .028 -.187 -.578 1.134 .000   

CDM2 .403 -.354 .066 -1.028 .544 -.630 .000  

CDM4 -.056 -.165 .614 -.208 1.545 .920 -.225 .000 
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Goodness Fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .024 .858 .731 .453 

Saturated model .000 1.000   

Independence model .170 .309 .111 .240 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .876 .817 .923 .883 .921 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .149 .095 .204 .003 

Independence model .436 .397 .476 .000 
 

 

B. Structural equation modelling 

Model specification 

 

 

Standardized output 
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Model identification 

 
 

Parsimony-Adjusted Measures 
Model PRATIO PNFI PCFI 

Default model .679 .594 .625 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model Fit Summary 
CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 17 46.456 19 .000 2.445 

Saturated model 36 .000 0   

Independence model 8 373.428 28 .000 13.337 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .024 .858 .731 .453 

Saturated model .000 1.000   

Independence model .170 .309 .111 .240 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .876 .817 .923 .883 .921 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .149 .095 .204 .003 

Independence model .436 .397 .476 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← SE .621 .106 5.831 *** par_7 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .530 
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Standardized Regression Weights: (Group number 1 - Default model) 
   Estimate 

CDM ← SE .728 

 

Uni-dimensionality  

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← SE .621 .106 5.831 *** par_7 

CDM4 ← CDM .913 .118 7.768 *** par_1 

CDM2 ← CDM 1.000     

SE3 ← SE .721 .095 7.581 *** par_2 

SE2 ← SE .684 .091 7.549 *** par_3 

SE1 ← SE .563 .092 6.124 *** par_4 

SE4 ← SE 1.000     

SE5 ← SE .963 .091 10.578 *** par_5 

CDM3 ← CDM 1.082 .148 7.333 *** par_6 

 

Appendix 5.17 

SEM for the relationship between MOT and CDM (EM-POST) 

A. CFA   

Construct reliability 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

M1 .622 

M2RC .672 

M3RC .431 

M4 .684 

CDM2 .697 

CDM3 .741 

CDM4 .683 

Sample Correlations (Group number 1) 

 M1 M2RC M3RC M4 CDM2 CDM3 CDM4 

M1 1.000       

M2RC .664 1.000      

M3RC .555 .585 1.000     

M4 .632 .658 .515 1.000    

CDM2 .530 .561 .400 .644 1.000   

CDM3 .554 .576 .399 .657 .734 1.000  

CDM4 .575 .581 .473 .625 .678 .706 1.000 
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Standardized Residual Covariances (Group number 1 - Default model) 
 M1 M2RC M3RC M4 CDM2 CDM3 CDM4 

M1 .000       

M2RC .120 .000      

M3RC .268 .333 .000     

M4 -.136 -.129 -.193 .000    

CDM2 -.223 -.162 -.490 .382 .000   

CDM3 -.179 -.178 -.605 .340 .096 .000  

CDM4 .137 .019 .076 .296 -.080 -.037 .000 

 

Goodness Fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .012 .968 .930 .449 

Saturated model .000 1.000   

Independence model .180 .322 .096 .242 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .976 .961 1.024 1.040 1.000 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .000 .000 .045 .956 

Independence model .433 .389 .479 .000 
 

 

B. Structural equation modelling 

Model specification 
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Standardized output  

  

Model identification 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .619 .604 .619 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model Fitness  
CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 15 6.703 13 .917 .516 

Saturated model 28 .000 0   

Independence model 7 277.122 21 .000 13.196 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .012 .968 .930 .449 

Saturated model .000 1.000   

Independence model .180 .322 .096 .242 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .976 .961 1.024 1.040 1.000 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .000 .000 .045 .956 

Independence model .433 .389 .479 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

CDM ← MOT 1.140 .174 6.533 *** par_6 
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Squared Multiple Correlations: (Group number 1 - Default model) 
 Estimate 

CDM .728 

 

Standardized Regression Weights: (Group number 1 - Default model) 
   Estimate 

CDM ←- MOT .853 

 

 

Uni-dimensionality  

Regression Weights: (Group number 1 - Default model) 
   Estimate S.E. C.R. P Label 

CDM ← MOT 1.140 .174 6.533 *** par_6 

CDM4 ← CDM .765 .096 8.003 *** par_1 

CDM3 ← CDM 1.000     

CDM2 ← CDM .899 .111 8.125 *** par_2 

M4 ← MOT 1.000     

M3RC ← MOT 1.080 .194 5.579 *** par_3 

M2RC ← MOT 1.314 .177 7.426 *** par_4 

M1 ← MOT .980 .139 7.063 *** par_5 

 

 Appendix 5.18 

SEM for the relationship between RA with KNOW, ATT, SE & MOT (VCoP POST) 

A. CFA   

Construct reliability 

Squared Multiple Correlations: (Group 

number 1 - Default model) 

 

 

 
Estimate 

RAVCoP6 .461 

RAVCoP5 .586 

RAVCoP4 .469 

RAVCoP3 .408 

RAVCoP2 .258 

CDM4 .555 

K1 .569 

SE5 .498 

K4 .662 

K2 .852 

SE4 .232 

A6RC .405 

M2RC .432 

M3RC .506 

A3RC .337 

K3 .672 

CDM2 .706 

CDM3 .713 
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Sample Correlations (Group number 1) 

 

 RAVCoP6 RAVCoP5 RAVCoP4 RAVCoP3 RAVCoP2 CDM4 K1 SE5 K4 K2 SE4 A6RC M2RC M3RC A3RC K3 CDM2 CDM3 

RAVCoP6 1.000                  

RAVCoP5 .532 1.000                 

RAVCoP4 .369 .630 1.000                

RAVCoP3 .434 .371 .489 1.000               

RAVCoP2 .390 .350 .250 .510 1.000              

CDM4 .426 .273 .180 .282 .256 1.000             

K1 .189 .124 .043 .113 .186 .435 1.000            

SE5 .159 .101 .240 .277 .195 .561 .321 1.000           

K4 .140 .067 .202 .184 .118 .378 .586 .512 1.000          

K2 .199 .070 .122 .145 .186 .565 .741 .588 .728 1.000         

SE4 .276 .151 .087 .308 .082 .479 .386 .340 .523 .328 1.000        

A6RC .287 .408 .312 .309 .172 .372 .302 .054 .178 .249 .351 1.000       

M2RC .500 .304 .240 .222 .174 .464 .266 .315 .304 .321 .364 .325 1.000      

M3RC .261 .348 .229 .155 .076 .291 .182 .312 .074 .252 .191 .494 .468 1.000     

A3RC .398 .221 .092 .153 .073 .182 .290 -.041 .221 .234 .173 .369 .347 .363 1.000    

K3 .162 -.051 .060 .203 .013 .494 .531 .486 .758 .744 .474 .181 .276 .107 .178 1.000   

CDM2 .223 .220 .250 .342 .301 .550 .588 .602 .645 .681 .474 .254 .375 .190 .068 .576 1.000  

CDM3 .226 .113 .069 .220 .167 .659 .503 .574 .409 .640 .498 .333 .411 .436 .164 .517 .735 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 RAVCoP6 RAVCoP5 RAVCoP4 RAVCoP3 RAVCoP2 CDM4 K1 SE5 K4 K2 SE4 A6RC M2RC M3RC A3RC K3 CDM2 CDM3 

RAVCoP6 .000                  

RAVCoP5 .080 .000                 

RAVCoP4 -.630 .677 .000                

RAVCoP3 .001 -.766 .337 .000               

RAVCoP2 .303 -.265 -.667 1.272 .000              

CDM4 1.587 .322 -.166 .656 .749 .000             

K1 .599 .041 -.451 .099 .772 -.153 .000            

SE5 -.312 -.893 .248 .611 .307 .034 -.965 .000           

K4 .188 -.439 .623 .554 .237 -.755 -.169 .039 .000          

K2 .506 -.533 -.054 .172 .642 .029 .268 .095 -.135 .000         

SE4 .986 -.038 -.374 1.273 -.156 .674 .453 .000 1.214 -.427 .000        

A6RC .071 .657 .226 .340 -.250 1.088 .656 -.368 -.336 -.050 2.003 .000       

M2RC 1.703 .107 -.132 -.136 -.127 1.082 .488 -.019 .645 .561 1.038 -.430 .000      

M3RC -.114 .247 -.352 -.739 -.925 -.287 -.218 -.214 -1.099 -.064 -.303 .485 .000 .000     

A3RC 1.013 -.442 -1.140 -.596 -.825 -.117 .705 -.986 .109 .002 .774 .000 -.050 -.137 .000    

K3 .340 -1.285 -.398 .687 -.525 -.026 -.538 -.151 .548 -.071 .863 -.328 .437 -.878 -.209 .000   

CDM2 -.024 -.248 .151 .909 .934 -.465 .454 -.148 .548 .296 .308 .056 .194 -1.250 -1.102 .088 .000  

CDM3 -.011 -1.007 -1.129 .037 -.023 .186 -.103 -.340 -.952 .032 .453 .606 .428 .398 -.429 -.300 .150 .000 
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Standardized output  

 

Covariances: (Group number 1 - Default model) 

 

  
   

Estimate S.E. C.R. P Label 

ATT <--> SE .023 .025 .908 .364 par_13 

MOT <--> SE .062 .028 2.248 .025 par_14 

ATT <--> MOT .104 .036 2.903 .004 par_15 

RA <--> ATT .061 .028 2.211 .027 par_16 

KNOW <--> SE .131 .044 2.963 .003 par_17 

KNOW <--> MOT .067 .034 2.005 .045 par_18 

KNOW <--> ATT .079 .039 2.042 .041 par_19 

RA <--> SE .033 .020 1.658 .097 par_20 

CDM <--> SE .160 .052 3.086 .002 par_21 

RA <--> KNOW .030 .025 1.194 .232 par_22 

CDM <--> KNOW .230 .058 3.972 *** par_23 

CDM <--> ATT .085 .041 2.064 .039 par_24 

CDM <--> MOT .108 .039 2.734 .006 par_25 

RA <--> CDM .058 .030 1.947 .051 par_26 

RA <--> MOT .051 .024 2.150 .032 par_27 
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Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM3 ← CDM 1.000     

CDM2 ← CDM 1.158 .159 7.289 *** par_1 

K3 ← KNOW .902 .111 8.156 *** par_2 

A3RC ← ATT 1.078 .309 3.491 *** par_3 

M3RC ← MOT 1.260 .314 4.007 *** par_4 

M2RC ← MOT 1.000     

A6RC ← ATT 1.000     

K4 ← KNOW .931 .116 8.039 *** par_5 

SE5 ← SE 1.711 .472 3.622 *** par_6 

K1 ← KNOW .775 .111 6.982 *** par_7 

K2 ← KNOW 1.000     

SE4 ← SE 1.000     

CDM4 ← CDM .829 .136 6.118 *** par_8 

RAVCoP2 ← RA 1.000     

RAVCoP3 ← RA 1.559 .506 3.083 .002 par_9 

RAVCoP4 ← RA 1.819 .570 3.194 .001 par_10 

RAVCoP5 ← RA 1.681 .502 3.347 *** par_11 

RAVCoP6 ← RA 1.577 .496 3.180 .001 par_12 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   
Estimate 

CDM3 ← CDM .844 

CDM2 ← CDM .840 

K3 ← KNOW .820 

A3RC ← ATT .580 

M3RC ← MOT .711 

M2RC ← MOT .657 

A6RC ← ATT .636 

K4 ← KNOW .814 

SE5 ← SE .705 

K1 ← KNOW .754 

K2 ← KNOW .923 

SE4 ← SE .482 

CDM4 ← CDM .745 

RAVCoP2 ← RA .508 

RAVCoP3 ← RA .639 

RAVCoP4 ← RA .685 

RAVCoP5 ← RA .765 

RAVCoP6 ← RA .679 
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Goodness Fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .031 .759 .657 .533 

Saturated model .000 1.000 
  

Independence model .129 .311 .229 .278 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .725 .649 .909 .876 .902 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence 

model 
.000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .083 .046 .113 .065 

Independence model .235 .215 .255 .000 
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Appendix 5.19 

SEM for the relationship between KNOW, ATT and CDM with MOT (for Figure 5.13) 

A. CFA   

Construct reliability 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .707 

K1 .596 

K4 .568 

K2 .928 

CDM4 .530 

A6RC .339 

M2RC .417 

M3RC .525 

A3RC .226 

CDM2 .681 

CDM3 .774 

 

Sample Correlations (Group number 1) 

 K1 K4 K2 CDM4 A6RC M2RC M3RC A3RC CDM2 CDM3 

K1 1.000          

K4 .586 1.000         

K2 .741 .728 1.000        

CDM4 .435 .378 .565 1.000       

A6RC .302 .178 .249 .372 1.000      

M2RC .266 .304 .321 .464 .325 1.000     

M3RC .182 .074 .252 .291 .494 .468 1.000    

A3RC .290 .221 .234 .182 .369 .347 .363 1.000   

CDM2 .588 .645 .681 .550 .254 .375 .190 .068 1.000  

CDM3 .503 .409 .640 .659 .333 .411 .436 .164 .735 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 K1 K4 K2 CDM4 A6RC M2RC M3RC A3RC CDM2 CDM3 

K1 .000          

K4 .028 .000         

K2 -.015 .010 .000        

CDM4 -.074 -.382 .055 .000       

A6RC .593 -.245 -.161 .744 .000      

M2RC .419 .724 .442 1.238 -.547 .000     

M3RC -.349 -1.074 -.261 -.207 .243 .000 .000    

A3RC .798 .339 .083 -.244 .644 .105 -.063 .000   

CDM2 .528 .978 .305 -.314 -.326 .352 -1.177 -1.247 .000  

CDM3 -.230 -.749 -.193 .115 .085 .448 .323 -.682 .052 .000 
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Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .026 .876 .772 .478 

Saturated model .000 1.000   

Independence model .142 .375 .237 .307 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .857 .785 .959 .934 .956 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .081 .000 .141 .216 

Independence model .318 .283 .354 .000 
 

 

B. Structural equation modelling 

Model specification 
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Standardized output 

 

 

Model identification 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .667 .571 .637 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 
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Model fitness  

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 25 40.360 30 .098 1.345 

Saturated model 55 .000 0   

Independence model 10 281.472 45 .000 6.255 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .026 .876 .772 .478 

Saturated model .000 1.000   

Independence model .142 .375 .237 .307 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .857 .785 .959 .934 .956 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .081 .000 .141 .216 

Independence model .318 .283 .354 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← ATT .557 .262 2.129 .033 par_6 

*** A p-value is statistically significant at 0.001 level (two-tailed) 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .707 

 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← ATT .317 
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Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← ATT .557 .262 2.129 .033 par_6 

CDM ← KNOW .649 .146 4.442 *** par_11 

CDM3 ← CDM 1.000     

CDM2 ← CDM 1.091 .152 7.194 *** par_1 

M3RC ← MOT 1.307 .350 3.739 *** par_2 

M2RC ← MOT 1.000     

A6RC ← ATT 1.000     

CDM4 ← CDM .778 .129 6.008 *** par_3 

A3RC ← ATT .964 .345 2.795 .005 par_4 

K2 ← KNOW 1.000     

K4 ← KNOW .826 .119 6.939 *** par_7 

K1 ← KNOW .760 .105 7.231 *** par_8 

 

Appendix 5.20 

SEM for the relationship between KNOW, MOT and CDM with SE <-> KNOW <-> 

CDM (for Figure 5.14) 

A. CFA   

Construct reliability 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .872 

K3 .744 

K2 .758 

K4 .716 

CDM4 .550 

SE5 .403 

M2RC .397 

M3RC .320 

SE4 .286 

CDM2 .690 

CDM3 .742 

 

Sample Correlations (Group number 1) 

 K3 K2 K4 CDM4 SE5 M2RC M3RC SE4 CDM2 CDM3 

K3 1.000          

K2 .744 1.000         

K4 .758 .728 1.000        

CDM4 .494 .565 .378 1.000       

SE5 .486 .588 .512 .561 1.000      

M2RC .276 .321 .304 .464 .315 1.000     

M3RC .107 .252 .074 .291 .312 .468 1.000    

SE4 .474 .328 .523 .479 .340 .364 .191 1.000   

CDM2 .576 .681 .645 .550 .602 .375 .190 .474 1.000  

CDM3 .517 .640 .409 .659 .574 .411 .436 .498 .735 1.000 
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Standardized Residual Covariances (Group number 1 - Default model) 

 K3 K2 K4 CDM4 SE5 M2RC M3RC SE4 CDM2 CDM3 

K3 .000          

K2 -.040 .000         

K4 .166 -.052 .000        

CDM4 -.075 .355 -.763 .000       

SE5 -.304 .318 -.075 .415 .000      

M2RC .297 .598 .525 .648 -.403 .000     

M3RC -.729 .281 -.935 -.276 -.165 .753 .000    

SE4 .165 -.824 .546 .407 .000 .335 -.637 .000   

CDM2 .058 .684 .562 -.404 .289 -.252 -1.223 .038 .000  

CDM3 -.440 .297 -1.044 .128 -.019 -.113 .346 .081 .115 .000 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .024 .841 .709 .459 

Saturated model .000 1.000   

Independence model .169 .318 .166 .260 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .826 .739 .909 .856 .904 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .133 .079 .184 .010 

Independence model .350 .315 .385 .000 
 

 

B. Structural equation modelling 

Model specification 
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Standardized output 

 

Model identification 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .667 .551 .603 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 
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Model fitness  

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 25 57.482 30 .002 1.916 

Saturated model 55 .000 0   

Independence 

model 

10 330.924 45 .000 7.354 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .024 .841 .709 .459 

Saturated model .000 1.000   

Independence model .169 .318 .166 .260 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .826 .739 .909 .856 .904 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .133 .079 .184 .010 

Independence model .350 .315 .385 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .975 .352 2.774 .006 par_4 

CDM ← KNOW .592 .163 3.639 *** par_6 

CDM3 ← CDM 1.000     

CDM2 ← CDM 1.122 .155 7.245 *** par_1 

M3RC ← MOT 1.046 .345 3.027 .002 par_2 

M2RC ← MOT 1.000     

SE5 ← SE 1.000     

CDM4 ← CDM .809 .132 6.131 *** par_3 

K4 ← KNOW 1.000     

K2 ← KNOW .974 .126 7.722 *** par_5 

SE4 ← SE .721 .188 3.836 *** par_10 

K3 ← KNOW .980 .129 7.627 *** par_11 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .872 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← MOT .551 

CDM ← KNOW .554 
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Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .975 .352 2.774 .006 par_4 

CDM ← KNOW .592 .163 3.639 *** par_6 

CDM3 ← CDM 1.000     

CDM2 ← CDM 1.122 .155 7.245 *** par_1 

M3RC ← MOT 1.046 .345 3.027 .002 par_2 

M2RC ← MOT 1.000     

SE5 ← SE 1.000     

CDM4 ← CDM .809 .132 6.131 *** par_3 

K4 ← KNOW 1.000     

K2 ← KNOW .974 .126 7.722 *** par_5 

SE4 ← SE .721 .188 3.836 *** par_10 

K3 ← KNOW .980 .129 7.627 *** par_11 

 

Appendix 5.21 

SEM for the relationship between KNOW, MOT, and CDM with ATT↔MOT→CDM 

(for Figure 5.15) 

A. CFA   

Construct reliability 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .713 

K2 .930 

K4 .567 

K1 .595 

CDM4 .531 

A6RC .478 

M2RC .434 

M3RC .552 

A3RC .285 

CDM2 .681 

CDM3 .773 

 

Sample Correlations (Group number 1) 

 K2 K4 K1 CDM4 A6RC M2RC M3RC A3RC CDM2 CDM3 

K2 1.000          

K4 .728 1.000         

K1 .741 .586 1.000        

CDM4 .565 .378 .435 1.000       

A6RC .249 .178 .302 .372 1.000      

M2RC .321 .304 .266 .464 .325 1.000     

M3RC .252 .074 .182 .291 .494 .468 1.000    

A3RC .234 .221 .290 .182 .369 .347 .363 1.000   

CDM2 .681 .645 .588 .550 .254 .375 .190 .068 1.000  

CDM3 .640 .409 .503 .659 .333 .411 .436 .164 .735 1.000 
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Standardized Residual Covariances (Group number 1 - Default model) 

 K2 K4 K1 CDM4 A6RC M2RC M3RC A3RC CDM2 CDM3 

K2 .000          

K4 .009 .000         

K1 -.014 .036 .000        

CDM4 .049 -.381 -.071 .000       

A6RC -.174 -.252 .586 .679 .000      

M2RC .447 .731 .428 1.276 -.460 .000     

M3RC -.264 -1.074 -.347 -.176 .330 -.142 .000    

A3RC .157 .399 .862 -.212 .000 .299 .141 .000   

CDM2 .300 .981 .533 -.316 -.396 .394 -1.143 -1.212 .000  

CDM3 -.195 -.743 -.222 .115 .012 .495 .364 -.643 .053 .000 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .026 .877 .774 .478 

Saturated model .000 1.000   

Independence model .142 .375 .237 .307 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .858 .787 .961 .937 .958 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .080 .000 .140 .230 

Independence model .318 .283 .354 .000 
 

 

 

B. Structural equation modelling 

Model specification 
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Standardized output 

 

 

Model identification 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .667 .572 .639 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 
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Model fitness  

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 25 39.921 30 .106 1.331 

Saturated model 55 .000 0   

Independence model 10 281.472 45 .000 6.255 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .026 .877 .774 .478 

Saturated model .000 1.000   

Independence model .142 .375 .237 .307 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .858 .787 .961 .937 .958 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .080 .000 .140 .230 

Independence model .318 .283 .354 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .545 .251 2.169 .030 par_4 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .713 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← MOT .315 

CDM ← KNOW .666 
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Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .545 .251 2.169 .030 par_4 

CDM ← KNOW .889 .194 4.590 *** par_7 

CDM3 ← CDM 1.000     

CDM2 ← CDM 1.092 .152 7.187 *** par_1 

M3RC ← MOT 1.313 .364 3.606 *** par_2 

M2RC ← MOT 1.000     

A6RC ← ATT 1.000     

CDM4 ← CDM .778 .130 6.008 *** par_3 

K1 ← KNOW 1.000     

K4 ← KNOW 1.087 .187 5.800 *** par_5 

K2 ← KNOW 1.319 .183 7.219 *** par_6 

A3RC ← ATT .913 .325 2.811 .005 par_11 

 

Appendix 5.22  

SEM for the relationship between ATT, SE and CDM with KNOW↔SE, ATT↔MOT, 

MOT↔SE (for Figure 5.16) 

A. CFA   

Construct reliability 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .828 

CDM4 .598 

SE5 .689 

K4 .697 

K2 .771 

SE4 .254 

A6RC .422 

M2RC .393 

M3RC .523 

A3RC .408 

K3 .738 

CDM3 .707 

 

  



380 

 

Sample Correlations (Group number 1) 

 CDM4 SE5 K4 K2 SE4 A6RC M2RC M3RC A3RC K3 CDM3 

CDM4 1.000           

SE5 .561 1.000          

K4 .378 .512 1.000         

K2 .565 .588 .728 1.000        

SE4 .479 .340 .523 .328 1.000       

A6RC .372 .054 .178 .249 .351 1.000      

M2RC .464 .315 .304 .321 .364 .325 1.000     

M3RC .291 .312 .074 .252 .191 .494 .468 1.000    

A3RC .182 -.041 .221 .234 .173 .369 .347 .363 1.000   

K3 .494 .486 .758 .744 .474 .181 .276 .107 .178 1.000  

CDM3 .659 .574 .409 .640 .498 .333 .411 .436 .164 .517 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 CDM4 SE5 K4 K2 SE4 A6RC M2RC M3RC A3RC K3 CDM3 

CDM4 .133           

SE5 .196 .000          

K4 -.552 -.028 .110         

K2 .541 .297 .066 .122        

SE4 1.090 -.524 1.458 -.010 .000       

A6RC 1.410 .392 .192 .646 2.529 .000      

M2RC .933 .463 1.032 1.096 1.533 -.055 .117     

M3RC -.619 .181 -.819 .406 .125 .759 .174 .156    

A3RC .063 -.297 .522 .558 1.250 -.305 .139 -.087 .000   

K3 .135 -.289 .340 .041 1.054 .180 .795 -.617 .178 .117  

CDM3 .171 -.011 -.597 .754 1.024 1.021 .360 .158 -.172 .017 .157 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .031 .855 .742 .480 

Saturated model .000 1.000   

Independence model .134 .369 .243 .308 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .813 .722 .921 .874 .915 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .107 .051 .156 .049 

Independence model .302 .270 .334 .000 
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B. Structural equation modelling 

Model specification 

 

 

Standardized output 

 

 

Model identification 
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Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .673 .547 .616 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness  

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 29 59.015 37 .012 1.595 

Saturated model 66 .000 0   

Independence model 11 315.096 55 .000 5.729 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .031 .855 .742 .480 

Saturated model .000 1.000   

Independence model .134 .369 .243 .308 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .813 .722 .921 .874 .915 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .107 .051 .156 .049 

Independence model .302 .270 .334 .000 
 

 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← SE 1.483 .448 3.307 *** par_7 

CDM ← ATT .528 .238 2.218 .027 par_12 

CDM3 ← CDM 1.000     

K3 ← KNOW .994 .126 7.887 *** par_1 

A3RC ← ATT 1.162 .357 3.257 .001 par_2 

M3RC ← MOT 1.338 .349 3.833 *** par_3 

M2RC ← MOT 1.000     

A6RC ← ATT 1.000     

K4 ← KNOW 1.005 .133 7.552 *** par_4 

SE5 ← SE 1.923 .558 3.448 *** par_5 

K2 ← KNOW 1.000     

SE4 ← SE 1.000     

CDM4 ← CDM .866 .148 5.863 *** par_6 
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Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .828 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← SE .837 

CDM ← ATT .356 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← SE 1.483 .448 3.307 *** par_7 

CDM ← ATT .528 .238 2.218 .027 par_12 

CDM3 ← CDM 1.000     

K3 ← KNOW .994 .126 7.887 *** par_1 

A3RC ← ATT 1.162 .357 3.257 .001 par_2 

M3RC ← MOT 1.338 .349 3.833 *** par_3 

M2RC ← MOT 1.000     

A6RC ← ATT 1.000     

K4 ← KNOW 1.005 .133 7.552 *** par_4 

SE5 ← SE 1.923 .558 3.448 *** par_5 

K2 ← KNOW 1.000     

SE4 ← SE 1.000     

CDM4 ← CDM .866 .148 5.863 *** par_6 

 

Appendix 5.23 

SEM for the relationship between SE, MOT and CDM with KNOW↔SE, ATT↔MOT, 

MOT↔SE (for Figure 5.17) 

A. CFA   

Construct reliability 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .915 

CDM4 .540 

SE5 .595 

K4 .709 

K2 .764 

SE4 .277 

A6RC .355 

M2RC .342 

M3RC .416 

A3RC .384 

K3 .731 

CDM2 .670 

CDM3 .747 
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Sample Correlations (Group number 1) 

 CDM4 SE5 K4 K2 SE4 A6RC M2RC M3RC A3RC K3 CDM2 CDM3 

CDM4 1.000            

SE5 .561 1.000           

K4 .378 .512 1.000          

K2 .565 .588 .728 1.000         

SE4 .479 .340 .523 .328 1.000        

A6RC .372 .054 .178 .249 .351 1.000       

M2RC .464 .315 .304 .321 .364 .325 1.000      

M3RC .291 .312 .074 .252 .191 .494 .468 1.000     

A3RC .182 -.041 .221 .234 .173 .369 .347 .363 1.000    

K3 .494 .486 .758 .744 .474 .181 .276 .107 .178 1.000   

CDM2 .550 .602 .645 .681 .474 .254 .375 .190 .068 .576 1.000  

CDM3 .659 .574 .409 .640 .498 .333 .411 .436 .164 .517 .735 1.000 

 

Standardized Residual Covariances (Group number 1 - Default model) 

 CDM4 SE5 K4 K2 SE4 A6RC M2RC M3RC A3RC K3 CDM2 CDM3 

CDM4 .113            

SE5 .286 .000           

K4 -.523 -.189 .131          

K2 .616 .174 .062 .141         

SE4 .870 -.444 1.055 -.375 .000        

A6RC 1.750 .392 .250 .723 2.529 .000       

M2RC 1.199 .580 .929 1.005 1.478 -.112 .135      

M3RC -.236 .394 -.877 .366 .118 .810 .701 .164     

A3RC .337 -.297 .521 .571 1.250 .000 -.052 -.184 .000    

K3 .209 -.405 .340 .096 .682 .254 .707 -.657 .190 .135   

CDM2 -.235 .178 .907 1.014 .561 .788 .334 -1.187 -.600 .404 .141  

CDM3 .254 -.197 -.813 .558 .575 1.307 .460 .387 .039 -.165 .285 .157 

 

Goodness fit 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .033 .829 .716 .500 

Saturated model .000 1.000   

Independence model .150 .328 .206 .278 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .793 .710 .905 .858 .899 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .114 .068 .157 .016 

Independence model .303 .274 .333 .000 
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B. Structural equation modelling 

Model specification 

 

 

Standardized output 
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Model identification 

 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .712 .565 .640 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

 

Model fitness  

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 31 78.927 47 .002 1.679 

Saturated model 78 .000 0   

Independence model 12 382.125 66 .000 5.790 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .033 .829 .716 .500 

Saturated model .000 1.000   

Independence model .150 .328 .206 .278 

Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .793 .710 .905 .858 .899 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .114 .068 .157 .016 

Independence model .303 .274 .333 .000 
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Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .580 .268 2.161 .031 par_8 

CDM ← SE 1.329 .375 3.543 *** par_9 

CDM3 ← CDM 1.000     

CDM2 ← CDM 1.103 .156 7.054 *** par_1 

K3 ← KNOW .993 .127 7.841 *** par_2 

A3RC ← ATT 1.229 .379 3.243 .001 par_3 

M3RC ← MOT 1.281 .352 3.640 *** par_4 

M2RC ← MOT 1.000     

A6RC ← ATT 1.000     

K4 ← KNOW 1.018 .133 7.662 *** par_5 

SE5 ← SE 1.712 .456 3.756 *** par_6 

K2 ← KNOW 1.000     

SE4 ← SE 1.000     

CDM4 ← CDM .802 .133 6.034 *** par_7 

 

Squared Multiple Correlations: (Group number 1 - Default model) 

 Estimate 

CDM .915 

 

Standardized Regression Weights: (Group number 1 - Default model) 

   Estimate 

CDM ← MOT .303 

CDM ← SE .762 

 

Uni-dimensionality 

Regression Weights: (Group number 1 - Default model) 

   Estimate S.E. C.R. P Label 

CDM ← MOT .580 .268 2.161 .031 par_8 

CDM ← SE 1.329 .375 3.543 *** par_9 

CDM3 ← CDM 1.000     

CDM2 ← CDM 1.103 .156 7.054 *** par_1 

K3 ← KNOW .993 .127 7.841 *** par_2 

A3RC ← ATT 1.229 .379 3.243 .001 par_3 

M3RC ← MOT 1.281 .352 3.640 *** par_4 

M2RC ← MOT 1.000     

A6RC ← ATT 1.000     

K4 ← KNOW 1.018 .133 7.662 *** par_5 

SE5 ← SE 1.712 .456 3.756 *** par_6 

K2 ← KNOW 1.000     

SE4 ← SE 1.000     

CDM4 ← CDM .802 .133 6.034 *** par_7 
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Appendix 5.24 

Levens Test EV Pre Post A2RC 

T-Test 

Notes 

Output Created 24-FEB-2018 20:49:18 

Comments  

Input 

Active Dataset DataSet3 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data File 187 

Missing Value Handling 

Definition of Missing 
User defined missing values are treated 

as missing. 

Cases Used 

Statistics for each analysis are based on 

the cases with no missing or out-of-

range data for any variable in the 

analysis. 

Syntax 

T-TEST 

GROUPS=GROUPLEVA2RC(1 2) 

  /MISSING=ANALYSIS 

  /VARIABLES=LEVA2RC 

  /CRITERIA=CI(.95). 

Resources 
Processor Time 00:00:00.03 

Elapsed Time 00:00:00.02 

 

Group Statistics 

 GROUPLEVA2RC N Mean Std. Deviation Std. Error Mean 

LEVA2RC 
1.00 113 3.8938 .85943 .08085 

2.00 74 4.0270 .95046 .11049 

 

Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of 

Means 

F Sig. t df 

LEVA2RC 
Equal variances assumed .476 .491 -.994 185 

Equal variances not assumed   -.973 145.006 

 

Independent Samples Test 

 t-test for Equality of Means 

Sig. (2-tailed) Mean Difference Std. Error 

Difference 

LEVA2RC 
Equal variances assumed .322 -.13322 .13406 

Equal variances not assumed .332 -.13322 .13691 
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Independent Samples Test 

 t-test for Equality of Means 

95% Confidence Interval of the 

Difference 

Lower Upper 

LEVA2RC 
Equal variances assumed -.39770 .13126 

Equal variances not assumed -.40382 .13737 

 

Appendix 5.25 

Levens Test EV Pre Post Attitude 

T-Test 

Notes 

Output Created 24-FEB-2018 20:57:21 

Comments  

Input 

Active Dataset DataSet3 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data File 187 

Missing Value Handling 

Definition of Missing 
User defined missing values are treated 

as missing. 

Cases Used 

Statistics for each analysis are based on 

the cases with no missing or out-of-

range data for any variable in the 

analysis. 

Syntax 

T-TEST 

GROUPS=GROUPLEVA2RC(1 2) 

  /MISSING=ANALYSIS 

  /VARIABLES=LEVA2RC 

LEVA3RC LEVA4RC LEVA5RC 

LEVA6RC 

  /CRITERIA=CI(.95). 

Resources 
Processor Time 00:00:00.02 

Elapsed Time 00:00:00.03 

 

Group Statistics 

 GROUPLEVA2RC N Mean Std. Deviation Std. Error Mean 

LEVA2RC 
1.00 113 3.8938 .85943 .08085 

2.00 74 4.0270 .95046 .11049 

LEVA3RC 
1.00 113 3.7876 .90091 .08475 

2.00 74 3.9459 .93475 .10866 

LEVA4RC 
1.00 113 3.1416 1.16395 .10949 

2.00 74 3.4054 1.28125 .14894 

LEVA5RC 
1.00 113 3.9823 .79037 .07435 

2.00 74 3.9595 .88270 .10261 

LEVA6RC 
1.00 113 3.5398 .75635 .07115 

2.00 74 3.6622 .86447 .10049 
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Independent Samples Test 

 Levene's Test for Equality of 

Variances 

t-test for Equality of 

Means 

F Sig. t df 

LEVA2RC 
Equal variances assumed .476 .491 -.994 185 

Equal variances not assumed   -.973 145.006 

LEVA3RC 
Equal variances assumed .699 .404 -1.158 185 

Equal variances not assumed   -1.149 152.133 

LEVA4RC 
Equal variances assumed 1.957 .163 -1.456 185 

Equal variances not assumed   -1.427 145.523 

LEVA5RC 
Equal variances assumed .276 .600 .184 185 

Equal variances not assumed   .180 143.920 

LEVA6RC 
Equal variances assumed .660 .418 -1.022 185 

Equal variances not assumed   -.994 141.377 
 

Independent Samples Test 

 t-test for Equality of Means 

Sig. (2-tailed) Mean Difference Std. Error 

Difference 

LEVA2RC 
Equal variances assumed .322 -.13322 .13406 

Equal variances not assumed .332 -.13322 .13691 

LEVA3RC 
Equal variances assumed .248 -.15834 .13674 

Equal variances not assumed .252 -.15834 .13780 

LEVA4RC 
Equal variances assumed .147 -.26381 .18119 

Equal variances not assumed .156 -.26381 .18486 

LEVA5RC 
Equal variances assumed .854 .02284 .12383 

Equal variances not assumed .857 .02284 .12672 

LEVA6RC 
Equal variances assumed .308 -.12234 .11975 

Equal variances not assumed .322 -.12234 .12313 
 

Independent Samples Test 

 t-test for Equality of Means 

95% Confidence Interval of the 

Difference 

Lower Upper 

LEVA2RC 
Equal variances assumed -.39770 .13126 

Equal variances not assumed -.40382 .13737 

LEVA3RC 
Equal variances assumed -.42811 .11144 

Equal variances not assumed -.43059 .11392 

LEVA4RC 
Equal variances assumed -.62127 .09364 

Equal variances not assumed -.62917 .10154 

LEVA5RC 
Equal variances assumed -.22145 .26713 

Equal variances not assumed -.22763 .27331 

LEVA6RC 
Equal variances assumed -.35859 .11391 

Equal variances not assumed -.36576 .12108 
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Appendix 5.26 

Levens Test VCoP Pre 72 Post 53 All Variable  

T-Test 

Notes 

Output Created 24-FEB-2018 22:11:21 

Comments  

Input 

Active Dataset DataSet12 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data File 125 

Missing Value Handling 

Definition of Missing 
User defined missing values are treated 

as missing. 

Cases Used 

Statistics for each analysis are based on 

the cases with no missing or out-of-

range data for any variable in the 

analysis. 

Syntax 

T-TEST GROUPS=LEVGROUPS(1 2) 

  /MISSING=ANALYSIS 

  /VARIABLES=LEVK1 LEVK2 

LEVK3 LEVK4 LEVA1 LEVA2RC 

LEVA3RC LEVA4RC LEVA5RC 

LEVA6RC LEVSE1 LEVSE2 

LEVSE3 LEVSE4 LEVSE5 LEVM1 

LEVM2RC LEVM3RC LEVM4 

LEVCDM1 LEVCDM2 LEVCDM3 

LEVCDM4 

  /CRITERIA=CI(.95). 

Resources 
Processor Time 00:00:00.02 

Elapsed Time 00:00:00.01 
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Group Statistics 

 LEVGROUPS N Mean Std. Deviation Std. Error Mean 

LEVK1 
1.00 72 4.3194 .57718 .06802 

2.00 53 4.3208 .54679 .07511 

LEVK2 
1.00 72 4.2639 .58123 .06850 

2.00 53 4.2264 .57651 .07919 

LEVK3 
1.00 72 4.3056 .61983 .07305 

2.00 53 4.2453 .58526 .08039 

LEVK4 
1.00 72 4.1806 .69862 .08233 

2.00 53 4.2264 .60896 .08365 

LEVA1 
1.00 72 4.3750 .59191 .06976 

2.00 53 4.3208 .47123 .06473 

LEVA2RC 
1.00 72 4.2361 .68161 .08033 

2.00 53 4.3019 .66751 .09169 

LEVA3RC 
1.00 72 4.2917 .61524 .07251 

2.00 53 4.0377 .64933 .08919 

LEVA4RC 
1.00 72 4.0694 .71850 .08468 

2.00 53 3.8113 .76099 .10453 

LEVA5RC 
1.00 72 4.3472 .63156 .07443 

2.00 53 4.2453 .73132 .10045 

LEVA6RC 
1.00 72 4.2500 .55029 .06485 

2.00 53 4.0755 .54944 .07547 

LEVSE1 
1.00 72 4.2083 .50176 .05913 

2.00 53 4.1509 .45557 .06258 

LEVSE2 
1.00 72 4.1944 .46387 .05467 

2.00 53 4.0566 .53404 .07336 

LEVSE3 
1.00 72 4.2500 .52407 .06176 

2.00 53 4.2642 .48639 .06681 

LEVSE4 
1.00 72 4.2500 .52407 .06176 

2.00 53 4.2642 .59326 .08149 

LEVSE5 
1.00 72 3.9444 .66901 .07884 

2.00 53 3.9811 .69311 .09521 

LEVM1 
1.00 72 4.1806 .63526 .07487 

2.00 53 4.2642 .59326 .08149 

LEVM2RC 
1.00 72 4.5139 .60498 .07130 

2.00 53 4.6038 .49379 .06783 

LEVM3RC 
1.00 72 4.5972 .57310 .06754 

2.00 53 4.4717 .57525 .07902 

LEVM4 
1.00 72 4.2222 .61029 .07192 

2.00 53 3.9057 .59692 .08199 

LEVCDM1 
1.00 72 3.5139 .85569 .10084 

2.00 53 3.9434 .60176 .08266 

LEVCDM2 
1.00 72 4.0139 .63895 .07530 

2.00 53 4.1509 .74411 .10221 

LEVCDM3 
1.00 72 4.1667 .55665 .06560 

2.00 53 4.2264 .63976 .08788 

LEVCDM4 
1.00 72 4.1528 .54797 .06458 

2.00 53 4.1509 .60116 .08258 
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Independent Samples Test 

 Levene's 

Test for 

Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

LEVK1 

Equal variances assumed .008 .928 -.013 123 .990 -.00131 .10217 

Equal variances not 

assumed 
  -.013 115.417 .990 -.00131 .10133 

LEVK2 

Equal variances assumed .003 .958 .357 123 .721 .03747 .10484 

Equal variances not 

assumed 
  .358 112.712 .721 .03747 .10471 

LEVK3 

Equal variances assumed .385 .536 .550 123 .583 .06027 .10958 

Equal variances not 

assumed 
  .555 115.600 .580 .06027 .10862 

LEVK4 

Equal variances assumed .529 .468 -.383 123 .703 -.04586 .11985 

Equal variances not 

assumed 
  -.391 119.451 .697 -.04586 .11737 

LEVA1 

Equal variances assumed 7.161 .008 .551 123 .583 .05425 .09849 

Equal variances not 

assumed 
  .570 122.203 .570 .05425 .09516 

LEVA2RC 

Equal variances assumed .099 .754 -.538 123 .592 -.06578 .12229 

Equal variances not 

assumed 
  -.540 113.491 .591 -.06578 .12190 

LEVA3RC 

Equal variances assumed 1.860 .175 2.227 123 .028 .25393 .11400 

Equal variances not 

assumed 
  2.209 108.678 .029 .25393 .11495 

LEVA4RC 

Equal variances assumed .396 .530 1.936 123 .055 .25812 .13334 

Equal variances not 

assumed 
  1.919 108.438 .058 .25812 .13452 

LEVA5RC 

Equal variances assumed .337 .563 .834 123 .406 .10194 .12226 

Equal variances not 

assumed 
  .815 102.205 .417 .10194 .12502 

LEVA6RC 

Equal variances assumed 4.644 .033 1.754 123 .082 .17453 .09953 

Equal variances not 

assumed 
  1.754 112.300 .082 .17453 .09951 

LEVSE1 

Equal variances assumed 1.789 .184 .657 123 .513 .05739 .08738 

Equal variances not 

assumed 
  .667 117.633 .506 .05739 .08610 

LEVSE2 

Equal variances assumed 1.214 .273 1.539 123 .126 .13784 .08954 

Equal variances not 

assumed 
  1.507 102.618 .135 .13784 .09149 

LEVSE3 

Equal variances assumed .187 .666 -.154 123 .878 -.01415 .09203 

Equal variances not 

assumed 
  -.156 116.526 .877 -.01415 .09098 

LEVSE4 

Equal variances assumed 1.353 .247 -.141 123 .888 -.01415 .10034 

Equal variances not 

assumed 
  -.138 103.810 .890 -.01415 .10225 

LEVSE5 

Equal variances assumed .001 .978 -.298 123 .766 -.03669 .12295 

Equal variances not 

assumed 
  -.297 109.918 .767 -.03669 .12361 

LEVM1 Equal variances assumed .000 .988 -.748 123 .456 -.08360 .11182 



394 

 

Equal variances not 

assumed 
  -.755 116.198 .452 -.08360 .11066 

LEVM2RC 

Equal variances assumed 2.583 .111 -.886 123 .377 -.08988 .10148 

Equal variances not 

assumed 
  -.913 121.636 .363 -.08988 .09841 

LEVM3RC 

Equal variances assumed .343 .559 1.208 123 .229 .12552 .10389 

Equal variances not 

assumed 
  1.208 111.968 .230 .12552 .10395 

LEVM4 

Equal variances assumed .806 .371 2.893 123 .005 .31656 .10944 

Equal variances not 

assumed 
  2.902 113.566 .004 .31656 .10907 

LEVCDM1 

Equal variances assumed 18.471 .000 -3.128 123 .002 -.42951 .13733 

Equal variances not 

assumed 
  -3.294 122.780 .001 -.42951 .13039 

LEVCDM2 

Equal variances assumed 3.101 .081 -1.105 123 .271 -.13705 .12405 

Equal variances not 

assumed 
  -1.080 101.801 .283 -.13705 .12695 

LEVCDM3 

Equal variances assumed 1.342 .249 -.557 123 .579 -.05975 .10736 

Equal variances not 

assumed 
  -.545 102.739 .587 -.05975 .10966 

LEVCDM4 

Equal variances assumed .492 .484 .018 123 .986 .00183 .10336 

Equal variances not 

assumed 
  .017 106.015 .986 .00183 .10483 
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Independent Samples Test 

 t-test for Equality of Means 

95% Confidence Interval of the 

Difference 

Lower Upper 

LEVK1 
Equal variances assumed -.20356 .20094 

Equal variances not assumed -.20202 .19940 

LEVK2 
Equal variances assumed -.17004 .24499 

Equal variances not assumed -.16997 .24492 

LEVK3 
Equal variances assumed -.15664 .27718 

Equal variances not assumed -.15488 .27542 

LEVK4 
Equal variances assumed -.28309 .19138 

Equal variances not assumed -.27825 .18653 

LEVA1 
Equal variances assumed -.14070 .24920 

Equal variances not assumed -.13413 .24263 

LEVA2RC 
Equal variances assumed -.30784 .17629 

Equal variances not assumed -.30727 .17572 

LEVA3RC 
Equal variances assumed .02827 .47959 

Equal variances not assumed .02611 .48176 

LEVA4RC 
Equal variances assumed -.00582 .52207 

Equal variances not assumed -.00851 .52476 

LEVA5RC 
Equal variances assumed -.14007 .34395 

Equal variances not assumed -.14604 .34992 

LEVA6RC 
Equal variances assumed -.02249 .37154 

Equal variances not assumed -.02263 .37168 

LEVSE1 
Equal variances assumed -.11557 .23035 

Equal variances not assumed -.11311 .22789 

LEVSE2 
Equal variances assumed -.03941 .31509 

Equal variances not assumed -.04361 .31929 

LEVSE3 
Equal variances assumed -.19632 .16801 

Equal variances not assumed -.19435 .16605 

LEVSE4 
Equal variances assumed -.21276 .18446 

Equal variances not assumed -.21692 .18862 

LEVSE5 
Equal variances assumed -.28005 .20668 

Equal variances not assumed -.28166 .20829 

LEVM1 
Equal variances assumed -.30495 .13775 

Equal variances not assumed -.30277 .13558 

LEVM2RC 
Equal variances assumed -.29075 .11098 

Equal variances not assumed -.28470 .10493 

LEVM3RC 
Equal variances assumed -.08012 .33117 

Equal variances not assumed -.08044 .33149 

LEVM4 
Equal variances assumed .09993 .53319 

Equal variances not assumed .10049 .53263 

LEVCDM1 
Equal variances assumed -.70134 -.15767 

Equal variances not assumed -.68761 -.17140 

LEVCDM2 
Equal variances assumed -.38260 .10849 

Equal variances not assumed -.38887 .11476 

LEVCDM3 
Equal variances assumed -.27227 .15277 

Equal variances not assumed -.27725 .15775 

LEVCDM4 
Equal variances assumed -.20275 .20642 

Equal variances not assumed -.20600 .20967 
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Appendix 5.27 

Levens Test EM Pre 92 Post 66 All Variables 

T-Test 

Notes 

Output Created 24-FEB-2018 21:58:56 

Comments  

Input 

Active Dataset DataSet4 

Filter <none> 

Weight <none> 

Split File <none> 

N of Rows in Working Data File 158 

Missing Value Handling 

Definition of Missing 
User defined missing values are treated 

as missing. 

Cases Used 

Statistics for each analysis are based on 

the cases with no missing or out-of-

range data for any variable in the 

analysis. 

Syntax 

T-TEST GROUPS=LEVGROUPS(1 2) 

  /MISSING=ANALYSIS 

  /VARIABLES=LEVK1 LEVK2 

LEVK3 LEVK4 LEVA1 LEVA2RC 

LEVA3RC LEVA4RC LEVA5RC 

LEVA6RC LEVSE1 LEVSE2 

LEVSE3 LEVSE4 LEVSE5 LEVM1 

LEVM2RC LEVM3RC LEVM4 

LEVCDM1 LEVCDM2 LEVCDM3 

LEVCDM4 

  /CRITERIA=CI(.95). 

Resources 
Processor Time 00:00:00.00 

Elapsed Time 00:00:00.01 
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Group Statistics 

 LEVGROUPS N Mean Std. Deviation Std. Error 

Mean 

LEVK1 
1.00 92 3.8261 .89699 .09352 

2.00 66 4.1818 .99087 .12197 

LEVK2 
1.00 92 3.8261 .85945 .08960 

2.00 66 4.1061 .91364 .11246 

LEVK3 
1.00 92 3.7717 .83998 .08757 

2.00 66 3.9697 .92769 .11419 

LEVK4 
1.00 92 3.7717 .87835 .09157 

2.00 66 3.9848 .93632 .11525 

LEVA1 
1.00 92 4.0109 .77735 .08104 

2.00 66 4.2727 .86905 .10697 

LEVA2RC 
1.00 92 3.8696 .81493 .08496 

2.00 66 3.9848 1.04502 .12863 

LEVA3RC 
1.00 92 3.7391 .82368 .08587 

2.00 66 3.9394 .97474 .11998 

LEVA4RC 
1.00 92 3.2065 1.15348 .12026 

2.00 66 3.3333 1.31656 .16206 

LEVA5RC 
1.00 92 3.9783 .74093 .07725 

2.00 66 3.9697 .87653 .10789 

LEVA6RC 
1.00 92 3.5109 .71858 .07492 

2.00 66 3.6818 .86218 .10613 

LEVSE1 
1.00 92 3.8696 .57831 .06029 

2.00 66 4.0455 .50935 .06270 

LEVSE2 
1.00 92 3.8913 .65392 .06818 

2.00 66 4.1667 .54302 .06684 

LEVSE3 
1.00 92 3.9565 .72496 .07558 

2.00 66 4.1667 .57065 .07024 

LEVSE4 
1.00 92 3.9130 .80728 .08416 

2.00 66 4.0606 .62950 .07749 

LEVSE5 
1.00 92 3.8152 .79738 .08313 

2.00 66 4.0455 .64287 .07913 

LEVM1 
1.00 92 4.1304 .57831 .06029 

2.00 66 4.3030 .52535 .06467 

LEVM2RC 
1.00 92 3.9891 .71858 .07492 

2.00 66 4.1818 .67730 .08337 

LEVM3RC 
1.00 92 3.9239 .78773 .08213 

2.00 66 4.0909 .69564 .08563 

LEVM4 
1.00 92 4.2609 .59058 .06157 

2.00 66 4.3485 .51118 .06292 

LEVCDM1 
1.00 92 3.9783 .81170 .08463 

2.00 66 4.1667 .54302 .06684 

LEVCDM2 
1.00 92 3.9565 .64473 .06722 

2.00 66 4.0000 .60764 .07480 

LEVCDM3 
1.00 92 3.9239 .68314 .07122 

2.00 66 4.0303 .65562 .08070 

LEVCDM4 
1.00 92 3.9457 .66900 .06975 

2.00 66 4.1364 .52290 .06436 
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Independent Samples Test 

 Levene's Test 

for Equality of 

Variances 

t-test for Equality of Means 

F Sig. t df Sig. (2-

tailed) 

Mean 

Difference 

Std. Error 

Difference 

LEVK1 

Equal variances assumed .267 .606 -2.353 156 .020 -.35573 .15119 

Equal variances not 

assumed 
  -2.315 131.442 .022 -.35573 .15369 

LEVK2 

Equal variances assumed .002 .960 -1.967 156 .051 -.27997 .14235 

Equal variances not 

assumed 
  -1.947 134.892 .054 -.27997 .14379 

LEVK3 

Equal variances assumed .112 .738 -1.398 156 .164 -.19796 .14156 

Equal variances not 

assumed 
  -1.376 131.462 .171 -.19796 .14391 

LEVK4 

Equal variances assumed .388 .534 -1.463 156 .145 -.21311 .14566 

Equal variances not 

assumed 
  -1.448 134.646 .150 -.21311 .14720 

LEVA1 

Equal variances assumed 3.156 .078 -1.987 156 .049 -.26186 .13176 

Equal variances not 

assumed 
  -1.951 130.357 .053 -.26186 .13421 

LEVA2RC 

Equal variances assumed 1.643 .202 -.779 156 .437 -.11528 .14806 

Equal variances not 

assumed 
  -.748 118.039 .456 -.11528 .15416 

LEVA3RC 

Equal variances assumed .001 .974 -1.395 156 .165 -.20026 .14353 

Equal variances not 

assumed 
  -1.357 125.187 .177 -.20026 .14755 

LEVA4RC 

Equal variances assumed 2.192 .141 -.642 156 .522 -.12681 .19746 

Equal variances not 

assumed 
  -.628 128.471 .531 -.12681 .20180 

LEVA5RC 

Equal variances assumed .764 .384 .066 156 .947 .00856 .12908 

Equal variances not 

assumed 
  .065 125.216 .949 .00856 .13270 

LEVA6RC 

Equal variances assumed 1.001 .319 -1.356 156 .177 -.17095 .12609 

Equal variances not 

assumed 
  -1.316 123.940 .191 -.17095 .12991 

LEVSE1 

Equal variances assumed 1.896 .170 -1.980 156 .049 -.17589 .08882 

Equal variances not 

assumed 
  -2.022 149.492 .045 -.17589 .08698 

LEVSE2 

Equal variances assumed .019 .891 -2.798 156 .006 -.27536 .09843 

Equal variances not 

assumed 
  -2.884 152.613 .004 -.27536 .09548 

LEVSE3 

Equal variances assumed .011 .916 -1.959 156 .052 -.21014 .10728 

Equal variances not 

assumed 
  -2.037 154.609 .043 -.21014 .10318 

LEVSE4 

Equal variances assumed 1.840 .177 -1.239 156 .217 -.14756 .11912 

Equal variances not 

assumed 
  -1.290 154.871 .199 -.14756 .11440 

LEVSE5 

Equal variances assumed 4.130 .044 -1.937 156 .055 -.23024 .11888 

Equal variances not 

assumed 
  -2.006 153.820 .047 -.23024 .11477 

LEVM1 Equal variances assumed 1.399 .239 -1.921 156 .057 -.17260 .08983 
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Equal variances not 

assumed 
  -1.952 147.509 .053 -.17260 .08841 

LEVM2RC 

Equal variances assumed .699 .404 -1.702 156 .091 -.19269 .11319 

Equal variances not 

assumed 
  -1.719 144.880 .088 -.19269 .11209 

LEVM3RC 

Equal variances assumed .105 .746 -1.379 156 .170 -.16700 .12110 

Equal variances not 

assumed 
  -1.408 149.330 .161 -.16700 .11865 

LEVM4 

Equal variances assumed .319 .573 -.972 156 .333 -.08762 .09015 

Equal variances not 

assumed 
  -.995 150.508 .321 -.08762 .08804 

LEVCDM1 

Equal variances assumed 1.620 .205 -1.640 156 .103 -.18841 .11488 

Equal variances not 

assumed 
  -1.747 155.326 .083 -.18841 .10784 

LEVCDM2 

Equal variances assumed .457 .500 -.428 156 .669 -.04348 .10155 

Equal variances not 

assumed 
  -.432 144.886 .666 -.04348 .10056 

LEVCDM3 

Equal variances assumed .095 .758 -.982 156 .328 -.10639 .10837 

Equal variances not 

assumed 
  -.988 143.503 .325 -.10639 .10763 

LEVCDM4 

Equal variances assumed .414 .521 -1.931 156 .055 -.19071 .09878 

Equal variances not 

assumed 
  -2.009 154.808 .046 -.19071 .09491 
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Independent Samples Test 

 t-test for Equality of Means 

95% Confidence Interval of the 

Difference 

Lower Upper 

LEVK1 
Equal variances assumed -.65437 -.05709 

Equal variances not assumed -.65976 -.05170 

LEVK2 
Equal variances assumed -.56115 .00120 

Equal variances not assumed -.56435 .00441 

LEVK3 
Equal variances assumed -.47759 .08167 

Equal variances not assumed -.48263 .08671 

LEVK4 
Equal variances assumed -.50082 .07460 

Equal variances not assumed -.50424 .07802 

LEVA1 
Equal variances assumed -.52212 -.00159 

Equal variances not assumed -.52736 .00365 

LEVA2RC 
Equal variances assumed -.40774 .17717 

Equal variances not assumed -.42056 .18999 

LEVA3RC 
Equal variances assumed -.48377 .08324 

Equal variances not assumed -.49227 .09175 

LEVA4RC 
Equal variances assumed -.51684 .26322 

Equal variances not assumed -.52610 .27248 

LEVA5RC 
Equal variances assumed -.24642 .26354 

Equal variances not assumed -.25405 .27118 

LEVA6RC 
Equal variances assumed -.42000 .07811 

Equal variances not assumed -.42807 .08617 

LEVSE1 
Equal variances assumed -.35134 -.00044 

Equal variances not assumed -.34777 -.00401 

LEVSE2 
Equal variances assumed -.46978 -.08094 

Equal variances not assumed -.46399 -.08674 

LEVSE3 
Equal variances assumed -.42205 .00176 

Equal variances not assumed -.41397 -.00632 

LEVSE4 
Equal variances assumed -.38285 .08772 

Equal variances not assumed -.37355 .07843 

LEVSE5 
Equal variances assumed -.46505 .00458 

Equal variances not assumed -.45697 -.00350 

LEVM1 
Equal variances assumed -.35003 .00484 

Equal variances not assumed -.34732 .00213 

LEVM2RC 
Equal variances assumed -.41627 .03089 

Equal variances not assumed -.41422 .02885 

LEVM3RC 
Equal variances assumed -.40621 .07221 

Equal variances not assumed -.40144 .06745 

LEVM4 
Equal variances assumed -.26569 .09046 

Equal variances not assumed -.26156 .08633 

LEVCDM1 
Equal variances assumed -.41533 .03852 

Equal variances not assumed -.40143 .02461 

LEVCDM2 
Equal variances assumed -.24407 .15712 

Equal variances not assumed -.24223 .15528 

LEVCDM3 
Equal variances assumed -.32045 .10767 

Equal variances not assumed -.31914 .10636 

LEVCDM4 
Equal variances assumed -.38584 .00441 

Equal variances not assumed -.37819 -.00323 
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Appendix 6.1 

Correlations: (Group number 1 - Default model) 

Correlation between covariants in the analysis of the standardised total effect of KNOW and SE 

on CDM (related to Table 6.8) 

   Estimate 

KNOW ↔ ATT .502 

KNOW ↔ SE .709 

KNOW ↔ MOT .543 

ATT ↔ SE .608 

ATT ↔ MOT .836 

SE ↔ MOT .673 

 

Correlation between covariants in the analysis of the standardised total effect of KNOW and 

MOT on CDM (related to Table 6.9) 

   Estimate 

KNOW ↔ ATT .497 

KNOW ↔ SE .713 

KNOW ↔ MOT .534 

ATT ↔ SE .596 

ATT ↔ MOT .826 

SE ↔ MOT .672 

 

Correlation between covariants in the analysis of the standardised total effect of SE and MOT 

on CDM (related to Table 6.10) 

   Estimate 

KNOW ↔ ATT .497 

KNOW ↔ SE .726 

KNOW ↔ MOT .561 

ATT ↔ SE .593 

ATT ↔ MOT .830 

SE ↔ MOT .646 

 


