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Abstract

Objective: Research on Open Science practices in Health Psychology is lacking. This study aimed to
identify research question priorities and obtain consensus on the Top 5 prioritised research questions

for Open Science in Health Psychology.

Methods and measures: An international Delphi consensus study was conducted. Twenty-three experts
in Open Science and Health Psychology within the European Health Psychology Society (EHPS) suggested
research question priorities to create a ‘long-list’ of items (Phase 1). Forty-three EHPS members rated
the importance of these items, ranked their top five and suggested their own additional items (Phase 2).
Twenty-four EHPS members received feedback on Phase 2 responses and then re-rated and re-ranked

their top five research questions (Phase 3).

Results: The top five ranked research question priorities were: 1. “To what extent are Open Science
behaviours currently practised in Health Psychology?”, 2. “How can we maximise the usefulness of Open
Data and Open Code resources?”, 3. “How can Open Data be increased within Health Psychology?”, 4.
“What interventions are effective for increasing the adoption of Open Science in Health Psychology?”

and 5. “How can we increase free Open Access publishing in Health Psychology?”.

Conclusion: Funding and resources should prioritise the research questions identified here.

Keywords: Open Science, Delphi study, Research prioritisation, Health Psychology, Meta-research.



1. Introduction
Open Science practices constitutes a range of behaviours which aim to increase research transparency,
reproducibility and collaboration across the research process (Munafo et al., 2017, 2022; Parsons et al.,
2022). Practices within Open Science aim to mitigate against prevalent, long-standing ‘Questionable
Research Practices’ (Banks et al., 2016): such as data dredging (also known as ‘p-hacking’), Hypothesising
After Results are Known ‘HARKing’ (Kerr, 1998), concealing conflicts of interests and selectively
publishing results (Munafo et al., 2017). Such practices are largely driven by problematic incentive
structures in academia (Edwards & Roy, 2017) where novel and significant findings traditionally receive
publication in more prestigious journals (Higginson & Munafo, 2016). Cognitive biases in researchers,
such as the confirmation bias (Bishop, 2020), also contribute to these questionable research practices
where data and information challenging predisposing views or hypotheses is more likely to be rejected
in favour of data adhering to an existing belief (U. Peters, 2021). Unlike questionable research practices,
Open Science practices still remain relatively under-rewarded globally in hiring and promotion processes

(Khan et al., 2022).

Open Science behaviours can be integrated across the research process (Criiwell et al., 2019; Kathawalla
et al., 2021) and are relevant to all research disciplines (Farran et al., 2020). Prior to data collection, pre-
registration involves an explicit, time-stamped declaration of hypotheses, methods and data analysis via

an online repository such as_ Open Science Framework or AsPredicted (Haven et al., 2020; Henderson,

2022; O’Connor, 2021). Trial registrations such as via the International Standard Randomised Controlled

Trial Number (ISRCTN) Registry or Clinicaltrials.gov have also more traditionally been used within health

research and clinical trials to log new and ongoing studies. However unlike pre-registration, trial
registrations can be logged prospectively (prior to data collection commencing) or retrospectively (after
data collection had commenced) (Loder et al., 2018). Registered Reports are a form of journal article
which elaborates pre-registration, whereby articles receive Stage 1 acceptance based on the quality of
proposed hypotheses, methods and analysis, prior to Stage 2 acceptance once analysis and write-up is
complete (Chambers & Tzavella, 2022; Henderson, 2022). After data collection, making datasets
(Tenopir et al., 2020), materials such as questionnaires and other experimental measures, intervention
resources, interview transcripts or schedules (Kidwell et al., 2016) and software (Fortunato & Galassi,
2021) publicly available are also key elements of Open Science. For publication of research findings, pre-

prints in repositories such as_PsyArXiv and_MedRxiv make papers available for view and comments prior

to and during peer review (Watson, 2022), alongside Open Access publishing providing free access to


https://osf.io/
https://aspredicted.org/
https://www.isrctn.com/
https://www.isrctn.com/
https://clinicaltrials.gov/
https://psyarxiv.com/
https://www.medrxiv.org/

final papers (Basson et al., 2021). Additionally, open educational resources provide no-cost access to
taught academic teaching materials to widen access (Colvard et al., 2018; Hilton, 2020), including open

educational resources to train on Open Science itself (Egan et al., 2020).

National networks are developing globally to support Open Science behaviours, such as the UK
Reproducibility Network (Stewart et al., 2022; UK Reproducibility Network Steering Committee, 2021),

German, Portugese, Slovak and_Swiss Reproducibility Networks, alongside larger international bodies

such as the US’_Center for Open Science providing Open Science Framework as a free platform to

preregister, share data, materials, software and publish preprints all in one place (Foster & Deardorff,

2017).

Benefits of Open Science for Health Psychology

Making the development, methods and results of research as openly available, accessible and
collaborative as possible is crucial for Health Psychology. Open Science facilitates accurate replication,
maximises research impact, and is particularly important for the effective implementation of research in
the real world (Kwasnicka et al., 2021; O’Connor, 2020). For example, pre-registration and Registered
Reports of Health Psychology research, as in other health disciplines, reduces publication bias based on
novel or significant findings, as well as reducing false positive results (Hagger, 2019). Making materials
available — such as intervention handbooks — facilitates the ability to replicate effective behavioural
interventions in different contexts (Norris & O’Connor, 2019). Enabling easy access of data from Health
Psychology interventions alongside published papers or via data repositories such as Open Science
Framework (Foster & Deardorff, 2017) facilitates speedy evidence synthesis: essential to address
emerging topics where answers are required at speed such as during COVID-19 (Metzendorf &
Featherstone, 2021). Much of health research is also publicly-funded, involving patients and members of
the public participating in research, bringing both a moral and ethical obligation to make such research

widely available and as impactful as possible (Grant & Bouskill, 2019; Taylor & Gorman, 2022).

Open Science practices within Health Psychology

There has been an increasing focus on enhancing Open Science practices within Health Psychology.
Leading Health Psychology journals have adopted Open Science policies, such as Psychology and Health
(Norris & O’Connor, 2019), Health Psychology Review (Hagger, 2019), Health Psychology Bulletin (G.-).
Peters et al., 2017), Health Psychology & Behavioural Medicine (Hagger, 2022; Li & Doyle, 2013) and

British Journal of Health Psychology (Shaw et al., 2019), including establishment of Registered Reports
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and requiring preregistered protocols, use of recommended reporting guidelines, open peer-review,
requiring open data and code, and commitments to publishing null results. Recent discussions have also
highlighted the potential for Health Psychology to contribute to improving Open Science practices more
broadly (O’Connor, 2020). For example, applying behaviour change research and frameworks to
facilitate changing researchers’ Open Science behaviours both within Health Psychology and across
other disciplines (Norris & O’Connor, 2019; Osborne & Norris, 2022; Zecevic et al., 2021), with Health
Psychology researchers contributing a large proportion of behaviour change research globally (Davis et

al., 2015; Kok et al., 2016; Kwasnicka et al., 2016).

Despite the growing initiatives to promote Open Science in Health Psychology, the impact and effects of
such activities has been under-explored to date, and meta-research (i.e. research on research) in this
area is limited. For example, understanding the reasons and factors influencing behaviour is crucial in
order to develop and test theoretically-based behaviour change interventions, however the extent that
Health Psychology researchers engage in Open Science, and factors influencing these practices, is
unclear (Norris & O’Connor, 2019). Prevalence of Open Science behaviours have been estimated in fields
related to Health Psychology. For example, an assessment of 188 papers across psychology published
between 2014-2017 found that although 65% were open access, 62% disclosed sources of funding and
39% disclosed conflict-of-interests, only 3% were pre-registered and 2% had open data (Hardwicke et al.,
2021). An assessment of 100 smoking cessation randomised controlled trial behaviour change papers
published in 2018 and 2019 contrastingly found greater pre-registration at 74% (Norris, He, et al., 2021),
contributed to by funder requirements in health science to pre-register clinical trials (Kaplan & Irvin,
2015; Kimmelman, 2021). Additionally, a scoping review of studies assessing the determinants of
adherence to social distancing measures found that only 11% of studies were pre-registered and only

23% provided open data (Noone et al., 2021).

Assessment of barriers and enablers to Open Science practices amongst early career researchers
working in health research found that cultural and academic pressures, the positives and negatives of
increased accountability and transparency, and the need for more training and supporting resources
were important facilitators (Zecevic et al., 2021). However, the study was small (n=14) and only 35% of
participants were specifically working in Health Psychology. Additionally, there are few examples of the
development of theoretically-informed interventions targeting Open Science behaviours using
behaviour change theory (Norris & O’Connor, 2019; Osborne & Norris, 2022), or evaluations of the

impacts of interventions to change Open Science behaviours or policies.



Open Science within the European Health Psychology Society

The European Health Psychology Society (EHPS) was established in 1986 and aims to promote empirical

and theoretical research in and applications of Health Psychology within Europe, as well as the
interchange of information related to Health Psychology with other associations throughout the world.
EHPS has an active community of over 400 researchers and has actively engaged in the application of
Open Science principles within Health Psychology. For example, in 2018 an expert ‘Synergy’ meeting was
held amongst EHPS members to develop a position statement and recommendations for best practices
for research integrity and Open Science practices in Health Psychology. These recommendations were
aimed at Health Psychology researchers, educators and journal editors to provide a coordinated plan for
enhancing research integrity and Open Science promotion across discipline (Kwasnicka et al., 2021).
Recommendations included a focus on enhancing data sharing and availability, integration of Open
Science principles into Health Psychology research curricula and education, and more explicit
embedding of Open Science principles within journals, e.g. via open data policies and submission
checklists. The EHPS Open Science Special Interest Group was established in 2019 and comprises a
growing number of Health Psychology researchers across the world passionate about promoting Open
Science behaviours (Norris & Toomey, 2020), with a core aim of conducting primary research into Open

Science in Health Psychology.

Research prioritisation for Open Science in Health Psychology

There are several underexplored synergistic areas for meta-research in relation to Open Science and
Health Psychology. How can we improve openness of Health Psychology, and how can Health
Psychology be applied to improve Open Science? As such, a systematic way of identifying where to start
and where to focus valuable research resources, such as research funding and time, is needed. Research
prioritisation studies provide a process for key stakeholders to generate ideas and reach consensus on
important research topics or questions (Byrne et al., 2020; Tong et al., 2019). The clear identification of
research priorities also helps to reduce research waste (Glasziou & Chalmers, 2018) and facilitate

collaborative research.

This study used a structured and systematic approach to identify the most pressing research priorities in
relation to Open Science and Health Psychology as assessed by EHPS members. This output of this
process aims to inform and guide the conduct of focused, prioritised research by both EHPS members
and others interested in Open Science within Health Psychology, reducing the likelihood for research

waste whilst maximising the potential for collaborative research. This study used a Delphi priority-
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setting consensus approach, inviting all EHPS members to participate, informed by the methods of
previous similar priority-setting exercises (Beecher et al., 2021; Byrne et al., 2020; Healy et al., 2018;
Nyanchoka et al., 2019) to identify priorities for methodological research in health research trials. To
avoid analytic flexibility and data mining common in Delphi studies (Grant et al., 2018), the full methods
and analysis plan for this study was pre-registered on Open Science Framework (Norris, Toomey, et al.,

2021).

The aims of this study were:

1. To identify research question priorities for Open Science in Health Psychology amongst members of
the European Health Psychology Society

2. To obtain consensus on the Top 5 prioritised research questions for Open Science in Health

Psychology

2. Methods

This Delphi study is reported following the Reporting guideline for priority setting of health research
(REPRISE; Tong et al., 2019).

The Delphi process

In line with previous research prioritisation exercises (Byrne et al., 2020; Healy et al., 2018), this study
used an electronic Delphi approach with online administration of questionnaires. The Delphi approach
involves a structured process for gathering input and obtaining consensus through iterative rounds of
guestionnaires. Subsequent rounds provide feedback on how participants responded to questionnaire
items in the previous round. It has previously been found to be useful for gaining input from large
groups of participants spanning several geographic locations (Cheung et al., 2017; Garnett et al., 2015; J.

Jones & Hunter, 1995), so beneficial for response collection across Europe for this context.

Delphi phases:
Phase 1: Expert research question generation
Experts were invited to suggest research questions that they saw as important for Open Science in

Health Psychology. This brief questionnaire also assessed their previous experience of Open Science



behaviours: pre-registration, open data, open materials, pre-prints and Registered Reports, as well as
research methods used, career level and country of residence. This phase stayed open for 2 weeks in

September 2021.

Phase 2: E-Delphi Online survey

All members of the European Health Psychology Society were invited by email mailing lists and social
media to participate in two online surveys, run using Qualtrics survey software. Participants were shown
the long-list of research questions from Phase 1. They were asked to rate the importance of each
research question on a 9-point scale (1 = lowest importance; 9 = highest importance). After rating all
research questions, they were asked to select and rank their ‘top 5° most important research questions.
Participants also had the opportunity to make any additional suggestions for research questions in a
free-text box. Brief demographic questions of previous Open Science practices used (pre-registration,
open data, open materials, pre-prints and Registered Reports), research methodologies used, career

stage and country of residence. This phase stayed open for 4 weeks from October to November 2021.

Phase 3: E-Delphi Online survey

In the second online survey (administered 2 weeks after the closing of survey 1), participants who
participated in Phase 2 were shown information on how others rated and ranked items. Bar charts
plotting group responses to each item were presented. Participants were asked to re-rate the Open
Science in Health Psychology research questions with this information in mind. For the top-five ranking
guestion, participants were reminded of their top-five selection from Phase 2 and presented with the
percentage of respondents who ranked each item in their top five in Phase 2. Participants were asked to
re-rank their top-five priority items with this information in mind. This phase stayed open for 6 weeks
from December 2021 to January 2022. To encourage participation, the names of participants responding
in Phase 3 were entered into a draw to win one of two €20 donations to their choice of GiveWell Top

International Charities.

Participants

Purposive sampling was used to actively recruit participants who were active researchers in Health
Psychology. Participants for Phase 1, the research question generation phase, were invited by email
from the EHPS Open Science Special Interest Group (n=42 invited) and participants of the EHPS Synergy
Expert meeting on Open Science (Kwasnicka et al., 2021; n=16 invited with n=9 also being members of

the Special Interest Group). These participants had the expertise to advise on the research question
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generation stage as they work in Health Psychology, use Open Science practices and are particularly
knowledgeable in this area. Participants for Phases 2 and 3, the e-Delphi survey, were members of the
European Health Psychology Society (EHPS) across all career stages, invited by EHPS newsletter emails
and Twitter social media invitations. Participants of Phase 1 could also participate in Phases 2 and 3.
Although the study was conducted amongst EHPS members only to provide a purposive sample frame,
the extensive and international network of society members aimed to ensure that findings had

relevance beyond EHPS members only.

Data analysis

Qualitative data was received from free-text questions to elicit research question priorities perceived in
respondents (Phases 1 and 2). Quantitative data was received for demographic questions on previous
Open Science experience, research methodologies used, career stage and country of residence (Phases 1

and 2) and ranking of suggested research question priorities (Phases 2 and 3).

Phase 1: Expert research question generation

Descriptive statistics were calculated for the demographic data received. All suggested free-text
research question priorities were collated and categorised by three researchers (EN, AP & ET) to
generate a long list of potential research questions. Duplicate research question responses were merged
to allow minimal overlap in the subsequent analysis and phases. No pre-existing coding framework was
used to categorise the research question suggestions. The long list of possible research questions were
then cross-checked with published literature (by EN, AP & ET) to determine if they were: a) an
answerable research question, b) if the question has been 'answered' by searching Google Scholar,
Cochrane Library, Epistemonikos, all EHPS journals and top Health Psychology journals (Walden
University Library, 2021) from 2010 to present to see if there was no systematic review of research
evidence on the question (Healy et al., 2018), or 'unanswered'. This long list was then reviewed by four

other members of the research team (JR, JG, CN & SG) before proceeding to Phase 2 of the study.

Phase 2: E-Delphi Online survey

Descriptive statistics were calculated for the demographic data received and ranking of research
guestion priorities. Any additional research questions proposed were discussed by the full research
team and included for rating in Phase 3 if the majority of team members agree that the item was a
unique, novel and previously excluded item. As done in Phase 1, the long list of possible research

guestions were cross-checked with published literature (by EN, AP & ET) to determine if they were: a) an
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answerable research question, b) if the question has been 'answered’, i.e searching Google Scholar to
see if there was no systematic review of research evidence on the question (Healy et al., 2018), or
'unanswered'. All unanswered research questions were brought forward for inclusion in Phase 3, where

participants were asked to select up to five research questions that they consider of most importance.

Phase 3: E-Delphi Online survey

Participants who participated in Phase 2 were shown a summary of how the overall sample rated and
ranked research questions in Phase 2. This is in a slight deviation to the pre-registered protocol, where
an error with Phase 2 survey set-up meant that respondents could not be identified from Phase 2 to be
reminded of their own responses in Phase 3. Bar charts plotting group responses to each item were
presented. Participants were asked to re-rate the research questions from Phase 2 with this information
in mind. Participants were also shown the top-five ranking questions across the sample from Phase 2

and asked to re-rank their top-five priority items with this information in mind.

Ethical approval
Ethical approval was obtained from Brunel University London (23797-LR-Mar/2021- 32205-4).

3. Results
Phase 1: Expert research question generation
Twenty-five respondents consented to participate but only twenty-three (92%) provided research
question suggestions and were included in analysis (Table 1). Reported experience of Open Science
behaviours ranged from 95.7% for study preregistration to 13% for publishing a Registered Report.
65.2% reported primarily using mixed method research, with respondents most commonly being
Lecturers / Assistant Professors (39.1%) and most commonly residing in the United Kingdom (26.1%),

the Netherlands (17.4%), Ireland (13%) or Finland (13%; Table 1).

In total, the twenty-three experts provided 89 items. Following the initial review (by EN, AP & ET) to
remove duplicates and merge similar topics, the list was reduced to 41 items that were grouped into
eight categorical themes (Table 2). The categorical themes were: Assessing and increasing adoption of

Open Science in Health Psychology (12 research questions (RQs)), Assessing impact of interventions to
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increase Open Science in Health Psychology (6 RQs), Determinants of Open Science in Health Psychology
(6 RQs), Assessing impact of Open Science in Health Psychology (7 RQs), Open Science to improve
research quality (4 RQs), Open Science teaching (2 RQs), Ethics and data protection (2 RQs) and Better

organisation of research (2 RQs: Table 2).

Phases 2 and 3: E-Delphi Online survey

In Phase 2, fifty-three consented to participate but only forty-three (81.1%) answered rating and ranking
guestions within the survey and were included in analysis. Reported experience of Open Science
behaviours ranged from 79.1% for Open Materials and 25.6% for publishing a Registered Report. 53.5%
reported primarily using mixed method research, with respondents most commonly being Lecturers /
Assistant Professors (23.3%) or Professors (20.9%) and most commonly residing in the United Kingdom
(23.3%), Ireland (16.3%) or the Netherlands (14%; Table 1). In Phase 3, thirty-nine consented to
participate but only twenty-four (61.5%) answered questions within the survey and were included in the
analysis. Reported experience of Open Science behaviours ranged from 87.5% for study preregistration
to 20.8% for publishing a Registered Report. 66.6% reported primarily using mixed method research,
with respondents most commonly being Lecturers / Assistant Professors (29.2%) or Professors (25%)

and most commonly residing in Ireland (16.7%), Germany (12.5%) or USA (12.5%; Table 1).

Five new research questions were suggested in Phase 2: “How can we best reward Open Science
behaviours within Health Psychology?” (RQ#42), “Do Health Psychologists want Open Science?”
(RQ#43), “Do Open Science practices and determinants vary by country?” (RQ#44), “How can we
enhance machine-readability of the products of Health Psychology research?” (RQ#45) and “What does
Open Science mean to Health Psychologists?” (RQ#46). The highest that these additional items were
rated was position 17 in Phase 3 (Table 3), with none of these rated more than as the top third research

question priority within Phase 3 (Table 4).

The mean importance ratings for individual items in Phases 2 and 3 is presented in Table 3. The top five
research questions rated as most important differed in order entirely between Phases 2 and 3, with two
out of five top five instances in Phase 3 not having been present in Phase 2. The final top five rated
research questions in Phase 3 were: ‘What are the perceived barriers and facilitators to practising Open
Science behaviours in Health Psychology?” (RQ#19: M=7.88/10, SD=1.01), “What are the perceived
barriers and facilitators to early career researchers practising Open Science behaviours in Health

Psychology?” (RQ#20: M=7.6/10, SD=1.29), “How can Open Data be increased within Health
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Psychology?” (RQ#4: M=7.48/10, SD=1.33), “What is the effect of adopting Open Science principles on
research quality in Health Psychology?” (RQ#25: M=7.44/10, SD=1.58) and “Does Open Science increase
the credibility of Health Psychology research?” (RQ#27: M=7.40/10, SD=1.19). The top two rated items
were from the theme Determinants of Open Science in Health Psychology, the third top rated item was
from the theme Assessing and increasing adoption of Open Science in Health Psychology and the fourth

and fifth top rated items were from the theme Assessing impact of Open Science in Health Psychology.

The number and percentage of participants who ranked each item as their top priority in Phases 2 and 3
are shown in Table 4. The same top five research questions in Phase 2 were also ranked as the top five in
Phase 3. In order of top five ranking, these research question priorities were: “To what extent are Open
Science behaviours currently practised in Health Psychology?” (RQ#1: Ranked Top RQ by nine
respondents in Phase 3), “How can we maximise the usefulness of Open Data and Open Code
resources?” (RQ#5: Ranked Top RQ by six respondents in Phase 3), “How can Open Data be increased
within Health Psychology?” (RQ#4: Ranked Top RQ by six respondents in Phase 3), “What interventions
are effective for increasing the adoption of Open Science in Health Psychology?” (RQ#13: Ranked Top
RQ by two respondents in Phase 3) and “How can we increase free Open Access publishing in Health
Psychology?” (RQ#7: Ranked Top RQ by one respondent, 3« ranked by two respondents and 4+ ranked by
one respondent in Phase 3; Table 4). The top one, two, three and fifth ranked items were from the
theme Assessing and increasing adoption of Open Science in Health Psychology, with the fourth ranked

item from the theme Assessing impact of interventions to increase Open Science in Health Psychology.

4. Discussion

Summary of findings:

The aims of this study were to identify research question priorities for Open Science in Health
Psychology amongst members of the European Health Psychology Society and to obtain consensus on
the Top 5 prioritised research questions for Open Science in Health Psychology. 89 research questions
initially suggested in phase 1 were reduced via duplicate removal and merging of similar topics to 41
‘long-list” items grouped into eight categorical themes. These 41 items were assessed in phases 2 and 3,
alongside five additional research questions suggested in phase 2. The top five research questions rated

as most important differed in order entirely between phases 2 and 3, with two out of five top five
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instances in phase 3 not having been present in phase 2. However, the same top five research questions
in phase 2 were also ranked as the top five in phase 3. The theme Assessing and increasing adoption of
Open Science in Health Psychology was most commonly featured across top responses, with items

featured in one of the top rated and four of the top five ranked research questions.

The top ranked research question priority was “To what extent are Open Science behaviours currently
practiced in Health Psychology?” (RQ#1: Ranked Top RQ by 9/24 respondents in phase 3). Estimates of
Open Science behaviours have been performed by meta-science studies in areas allied to health
psychology. Within 250 studies across psychology published between 2014-2017, open access
publication was relatively common (65%), whereas sharing of open materials (14%), data (2%) and
analysis scripts (1%), pre-registration (3%) and study protocols (0%) were low (Hardwicke et al., 2021).
Within behaviour change interventions as a subsection of health psychology, recent smoking cessation
(Norris, He, et al., 2021) and physical activity interventions (Norris, Sulevani, et al., 2021) have been
shown to have relatively common preregistration and Open Access publication but less engagement
across the remainder of Open Science behaviours. Pre-registration (11%) availability was low but open
data (23%) more available than in other meta-studies in the area of social distancing measures (Noone
et al., 2021). However, the extent that Open Science behaviours are currently used across the range of
health psychology research remains unclear. Future research is hence desired by members of the
European Health Psychology Society to assess Open Science engagement across the full spectrum of
health psychology research, from disease prevention and treatment to wellbeing promotion in

individual and widescale interventions.

The second ranked research question priority was “How can we maximise the usefulness of Open Data
and Open Code resources?” (RQ#5: Ranked Top RQ by 6/24 respondents in phase 3). Relatedly, the third
ranked research question priority was “How can Open Data be increased within Health Psychology?”
(RQ#4: Ranked Top RQ by 6/24 respondents in phase 3). These two prioritised research questions reflect
the need to better represent the outputs of research in Health Psychology within publicly available
forums to enable reuse. Health Psychologists use a broad range of research methods across qualitative,
guantitative and mixed methods, making the need to represent these diverse outputs of data and code
complex. For example, qualitative data within health psychology may be from hard to reach or
underrepresented groups, providing a beneficial and rare opportunity to allow their unique voices to be

heard (Chauvette et al., 2019). However, as participants from such groups represent a small but defined
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pool of potential people, it is innately ethically problematic to assume all raw data can simply be

anonymised and then made openly available (Jones et al., 2021; Mannheimer et al., 2019).

The fourth ranked research question priority was “What interventions are effective for increasing the
adoption of Open Science in Health Psychology?” (RQ#13: Ranked Top RQ by 2/24 respondents in phase
3). Limited evaluations of Open Science initiatives and policies in areas allied to Health Psychology exist
to-date. For example, an evaluation of the ten highest ranking pain journals found low engagement with
research transparency and openness standards (Cashin et al., 2021). Initiatives to drive researcher
behaviour have been developed by Health Psychologists themselves, such as the programme “Principles
and Practices of Open Research: Teaching, Research, Impact, and Learning (PaPOR TRalL)” (Egan et al.,
2020), amongst wider initiatives to build lesson banks for Open Science in wider psychology (Pownall et
al., 2021) and resources across-disciplines such as with the collaborative Framework for Open and
Reproducible Research Training (FORRT) (Azevedo et al., 2022; Parsons et al., 2022). However, the

evidence base of intervention effectiveness for such interventions is still currently lacking.

The fifth ranked research question priority was “How can we increase free Open Access publishing in
Health Psychology?” (RQ#7: Ranked Top RQ by 1/24 respondent, 3™ ranked by 2/24 respondents and 4t
ranked by 1/24 respondents in phase 3). Article Processing Charges (APCs) are currently still the norm
for the majority of Health Psychology-related journals (such as Behavioural Medicine, Psychology &
Health and Psychology & Health), making Open Access publishing prohibitive for many researchers
especially from low and middle-income countries (Anane-Sarpong et al., 2018; Severin et al., 2020).
However, examples of increasing free Open Access within Health Psychology are prominent, such as
Health Psychology Bulletin (G.-J. Peters et al., 2017) which provides free, fully Open Access publication
to all and British Journal of Health Psychology which offers free Open Access publishing to British
Psychological Society members (Shaw et al., 2019). Although the increasing prominence of health-
related pre-prints provides one opportunity for Open Access publishing prior to peer review (Afiazco et
al., 2021), the prominence of this research question indicates that further opportunities are needed to

widen Open Access across Health Psychology outlets.

Strengths and limitations
This is the first study which has attempted to systematically assess research questions priorities relating

to Open Science. The study was preregistered (Norris, Toomey, et al., 2021) and all data and materials
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made available via the Open Science Framework (https://osf.io/kguh6/). The study was also reported

following the Reporting guideline for priority setting of health research (REPRISE; Tong et al., 2019) and
informed by the methods of previous similar priority-setting exercises related to health research (Byrne
et al., 2020; Healy et al., 2018; Nyanchoka et al., 2019). All members of the EHPS were invited to
participate in phases 2 and 3 (approximately 300 at the time of the study). However, final conclusions
are based on a relatively small sample of responses received for phases 2 (n=43) and phase 3 (n=24).
Due to EHPS members residing in developed countries, lower income countries are not represented in
these findings. Findings are only applicable to the specific European context of Health Psychology.
Additionally, the majority of EHPS members are academic researchers or doctoral researchers, meaning

that the views of wider health psychology practitioners are not represented in this study.

5. Conclusion

This study used a systematic and structured Delphi approach to identify the top-five research question
priorities for Open Science in Health Psychology. The top five ranked research question priorities were:
1. “To what extent are Open Science behaviours currently practised in Health Psychology?”, 2. “How can
we maximise the usefulness of Open Data and Open Code resources?”, 3. “How can Open Data be
increased within Health Psychology?”, 4. “What interventions are effective for increasing the adoption
of Open Science in Health Psychology?” and 5. “How can we increase free Open Access publishing in
Health Psychology?”. Research funding and resources should prioritise the exploration of these research
questions to enable a concerted effort to understanding and improving Open Science in Health

Psychology, whilst also applying teachings from Health Psychology to Open Science itself.
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Table 1. Open Science and research method experience, career level and country of residence across

participants.

Phase 1: Expert
Research Question
generation

n=23

Phase 2: E-Delphi
online survey
n=43

Phase 3 E-Delphi
online survey
n=24

Open Science experience

Pre-registered any
research

n=22 (95.7%)

n=30 (69.8%)

n=21 (87.5%)

Made data open

n=20 (87%)

n=30 (69.8%)

n=17 (70.8%)

Made research materials
open

n=19 (82.6%)

n=34(79.1%)

n=19 (79.2%)

Published a preprint

n=20 (87%)

n=28 (65.1%)

n=17 (70.8%)

Published a Registered
Report

n=3 (13%)

n=11 (25.6%)

n=5 (20.8%)

No response

n=2 (4.7%)

Research methods experience

Quantitative

n=7 (30.4%)

n=17 (39.5%)

n=8 (33.3%)

Qualitative n=1(4.3%) n=1(2.3%) -
Mixed n=15 (65.2%) n=23 (53.5%) n=16 (66.6%)
Other - - -

No response - n=2 (4.7%) -
Career level

Professor n=3 (13%) n=9 (20.9%) n=6 (25%)

Senior Lecturer / Reader /
Associate Professor

n=4 (17.4%)

n=6 (14.0%)

Lecturer / Assistant
Professor

n=9 (39.1%)

n=10 (23.3%)

n=7 (29.2%)

Professional Services

PhD student, MSc student

Research Fellow n=1(4.3%) n=6 (14.0%) n=3 (12.5%)
Post-doctoral Research n=3 (13%) n=4 (9.3%) n=3 (12.5%)
Associate

Postgraduate student (e.g n=3 (13%) n=5 (11.6%) n=5 (20.8%)

Pre-doctoral research - n=1 (2.3%) R
assistant

Undergraduate student - - R
Other - - -
No response - n=2 (4.7%) _

Country of residence

United Kingdom n=6 (26.1%) n=10 (23.3%) n=1(4.2%)
The Netherlands n=4 (17.4%) n=6 (14%) n=2 (8.3%)
Ireland n=3 (13%) n=7 (16.3%) n=4 (16.7%)
Finland n=3 (13%) n=2 (4.7%) n=1 (4.2%)
France n=2 (8.7%) n=1 (2.3%) n=2 (8.3%)
Germany n=1 (4.3%) n=1(2.3%) n=3 (12.5%)
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Portugal n=1 (4.3%) n=1(2.3%) -
Australia n=2 (8.7%) n=1(2.3%) n=1 (4.2%)
USA n=1(4.3%) n=1(2.3%) n=3 (12.5%)
Luxemburg - n=1(2.3%) -
Belgium - n=1(2.3%) n=1 (4.2%)
Cyprus - n=1(2.3%) -
Greece - n=1(2.3%) -
Israel - n=1(2.3%) -
Italy - n=1(2.3%) n=1(4.2%)
Switzerland - n=1(2.3%) n=1(4.2%)
Spain - n=1(2.3%) n=2 (8.3%)
No response - n=5 (11.6%) n=2 (8.3%)
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Table 2. The ‘long-list’ of Open Science in Health Psychology research questions agreed in Phase 1

Categories

Item

Assessing and
increasing adoption

1.

To what extent are Open Science behaviours currently practiced in Health
Psychology?

of Open Science in 2. How is the adoption of Open Science principles in Health Psychology
Health Psychology currently evaluated?

3. How often are Open Data and Open Code reused in Health Psychology?

4. How can Open Data be increased within Health Psychology?

5. How can we maximise the usefulness of Open Data and Open Code
resources?

6. How can systems be developed to facilitate the sharing and use of Open
Data?

7. How can we increase free Open Access publishing in Health Psychology?

8. What is the current adoption of Open Science principles in Health
Psychology journals?

9. How can we increase adoption of Registered Reports in Health Psychology
journals?

10. What are the different target behaviours involved in practicing Open
Science?

11. How can qualitative data be more open in Health Psychology?

12. How can flexibility and subjectivity be maintained in Open qualitative
research?

Assessing impact of | 13. What interventions are effective for increasing the adoption of Open

interventions to Science in Health Psychology?

increase Open 14. How is the adoption of Open Science in Health Psychology currently

Science in Health incentivised?

Psychology 15. What behaviour change interventions have already been developed to
increase Open Science?

16. What behaviour change techniques are effective at increasing Open
Science?

17. What theories of behaviour change are most relevant for increasing Open
Science?

18. Who are the beneficial targets of behaviour change interventions for
Open Science? eg journal editors, individual researchers etc

Determinants of 19. What are the perceived barriers and facilitators to practicing Open

Open Science in Science behaviours in Health Psychology?

Health Psychology 20. What are the perceived barriers and facilitators to early career
researchers practicing Open Science behaviours in Health Psychology?

21. What is the current knowledge and awareness of Open Science in Health
Psychology researchers?

22. Do the individual determinants of Open Science in Health Psychology
researchers vary depending on the type of research and Open Science
behaviour?

23. What do Health Psychology researchers wish to achieve using Open
Science in their work?

24. What are the costs of adopting Open Science in Health Psychology

research?
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Assessing impact of
Open Science in
Health Psychology

25.

What is the effect of adopting Open Science principles on research quality
in Health Psychology?

26.

What is the impact of adopting Open Science principles on academic
careers in Health Psychology?

27.

Does Open Science increase the credibility of Health Psychology research?

28.

How can "curiosity-driven science" be maintained in line with Open
Science principles?

29.

Why is it important to use Open Science behaviours at different career
stages?

30.

How can Open Science influence participants' decision to take partin
Health Psychology studies?

31.

How can Open Science support behaviour change interventions to be
adapted and reproduced in low- and middle-income countries?

Open Science to
improve research
quality

32.

How often are mistakes subsequently identified through reproducibility
exercises reported in Health Psychology? How have these mistakes been
dealt with?

33.

How can errors in the research process be logged in a standardised format
in Health Psychology?

34.

Should there be internationally recognised standards for Open Science
behaviours within Health Psychology, and how can these be
implemented?

35.

How can reproducibility of health behaviour change interventions be
improved?

Open Science
teaching

36.

How can teaching of Open Science principles to early career researchers
in Health Psychology be improved?

37.

How can we better support undergraduate and postgraduate training in
Health Psychology to include Open Science principles?

Ethics and data
protection

38.

How can we share Open Data within Health Psychology?

39.

How can we support researchers to make their data open whilst
protecting participant anonymity?

Better organisation
of research

40.

How can we create a centralised repository of existing open health data to
avoid collecting unnecessary data collection?

41.

How can digital health be made more open?
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Table 3. Mean importance ratings for individual Open Science in Health Psychology research questions

in Phases 2 and 3, ordered by Phase 3 importance ratings (possible score range: 1-9: 1 = lowest

importance, 9 = highest importance)

Research questions

Phase 2 (n=43)

Phase 3 (n=24)

Mean

SD

Rank

Mean

SD

Rank

19. What are the perceived barriers and
facilitators to practicing Open Science
behaviours in Health Psychology?

7.48

1.52

7.88

1.01

20. What are the perceived barriers and
facilitators to early career researchers
practicing Open Science behaviours in Health
Psychology?

7.02

1.75

7.6

1.29

4. How can Open Data be increased within
Health Psychology?

7.59

1.20

7.48

1.33

25. What is the effect of adopting Open
Science principles on research quality in
Health Psychology?

7.30

1.34

7.44

1.58

27. Does Open Science increase the credibility
of Health Psychology research?

7.00

1.68

10

7.40

1.19

5. How can we maximise the usefulness of
Open Data and Open Code resources?

7.48

131

7.28

1.49

6. How can systems be developed to facilitate
the sharing and use of Open Data?

7.33

1.65

7.28

1.54

7. How can we increase free Open Access
publishing in Health Psychology?

7.33

1.59

7.28

1.86

13. What interventions are effective for
increasing the adoption of Open Science in
Health Psychology?

6.78

1.62

14

7.28

1.46

39. How can we support researchers to make
their data open whilst protecting participant
anonymity?

7.11

1.62

7.16

1.65

35. How can reproducibility of health
behaviour change interventions be improved?

7.72

1.39

7.08

1.58

9. How can we increase adoption of
Registered Reports in Health Psychology
journals?

6.65

1.48

15

6.84

131

18. Who are the beneficial targets of
behaviour change interventions for Open
Science? eg journal editors, individual
researchers etc

6.57

1.73

17

6.84

1.52

40. How can we create a centralised
repository of existing open health data to
avoid collecting unnecessary data collection?

6.91

1.68

13

6.84

1.80

10. What are the different target behaviours
involved in practicing Open Science?

6.22

1.87

22

6.8

1.32

10

37. How can we better support undergraduate
and postgraduate training in Health

7.02

1.45

6.72

1.77

11
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Psychology to include Open Science
principles?

38. How can we share Open Data within
Health Psychology?

7.14

1.52

6.72

1.93

11

8. What is the current adoption of Open
Science principles in Health Psychology
journals?

6.15

1.49

24

6.68

1.49

12

21. What is the current knowledge and
awareness of Open Science in Health
Psychology researchers?

7.05

1.55

6.64

141

13

31. How can Open Science support behaviour
change interventions to be adapted and
reproduced in low- and middle-income
countries?

6.05

2.06

23

6.64

1.73

13

24. What are the costs of adopting Open
Science in Health Psychology research?

6.20

2.02

23

6.60

1.68

14

16. What behaviour change techniques are
effective at increasing Open Science?

6.20

1.86

23

6.52

2.06

15

36. How can teaching of Open Science
principles to early career researchers in Health
Psychology be improved?

6.95

1.64

11

6.52

1.78

15

14. How is the adoption of Open Science in
Health Psychology currently incentivised?

6.28

1.85

21

6.44

1.58

16

26. What is the impact of adopting Open
Science principles on academic careers in
Health Psychology?

6.32

1.79

20

6.44

l.61

16

34. Should there be internationally recognised
standards for Open Science behaviours within
Health Psychology, and how can these be
implemented?

6.93

1.65

12

6.44

1.87

16

42. How can we best reward Open Science
behaviours within health psychology?

n/a

n/a

n/a

6.36

1.93

17

28. How can "curiosity-driven science" be
maintained in line with Open Science
principles?

5.95

1.61

28

6.32

1.46

18

41. How can digital health be made more
open?

6.64

1.70

16

6.32

1.99

18

11. How can qualitative data be more open in
Health Psychology?

6.04

1.83

26

6.2

2.16

19

17. What theories of behaviour change are
most relevant for increasing Open Science?

5.96

1.85

27

6.2

1.73

19

32. How often are mistakes subsequently
identified through reproducibility exercises
reported in Health Psychology? How have
these mistakes been dealt with?

6.57

1.69

17

6.20

1.76

19
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15. What behaviour change interventions
have already been developed to increase
Open Science?

6.43

1.60

18

6.16

1.80

20

1. To what extent are Open Science
behaviours currently practiced in Health
Psychology?

5.93

1.88

29

6.14

1.86

21

22. Do the individual determinants of Open
Science in Health Psychology researchers vary
depending on the type of research and Open
Science behaviour?

6.20

1.50

23

6.04

1.62

22

33. How can errors in the research process be
logged in a standardised format in Health
Psychology?

6.36

191

19

5.96

1.88

23

43. Do health psychologists want Open
Science?

n/a

n/a

n/a

5.92

2.18

24

2. How is the adoption of Open Science
principles in Health Psychology currently
evaluated?

5.76

1.83

32

5.88

1.67

25

44. Do open science practices and
determinants vary by country?

n/a

n/a

n/a

5.88

1.90

25

23. What do Health Psychology researchers
wish to achieve using Open Science in their
work?

5.85

2.06

31

5.76

1.48

26

12. How can flexibility and subjectivity be
maintained in Open qualitative research?

5.63

2.21

35

5.48

2.18

27

30. How can Open Science influence
participants' decision to take part in Health
Psychology studies?

5.70

2.24

34

5.40

2.14

28

46. What does Open Science mean to health
psychologists?

n/a

n/a

n/a

5.36

2.27

29

3. How often are Open Data and Open Code
reused in Health Psychology?

591

1.82

30

5.28

1.84

30

45. How can we enhance machine-readability
of the products of health psychology
research?

n/a

n/a

n/a

5.16

191

31

29. Why is it important to use Open Science
behaviours at different career stages?

5.73

1.91

33

4.92

2.04

32
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Table 4. Number and percentage of participants who ranked each item within their top 5 priorities in Phases 2 and 3, listed in order of the

items that were most often selected as the top priority in Phase 3.

Research questions

Phase 2 (n=43)

Phase 3 (n=24)

1

2

w

H

(%]

1

2

w

H

(%]

N

%

N

%

%

%

%

N

%

N

%

%

%

%

1. To what extent are Open
Science behaviours currently
practiced in Health
Psychology?

11

25.6
%

36
%

5. How can we maximise the
usefulness of Open Data and
Open Code resources?

16.3
%

11.6
%

2.3%

2.3%

24
%

8%

8%

4. How can Open Data be
increased within Health
Psychology?

11.6
%

2.3%

2.3%

2.3%

8%

4%

13. What interventions are
effective for increasing the
adoption of Open Science in
Health Psychology?

7%

9.3%

7%

4.7%

8%

8%

12%

12%

4%

7. How can we increase free
Open Access publishing in
Health Psychology?

4.7%

14%

2.3%

4.7%

4%

8%

4%

10. What are the different
target behaviours involved
in practicing Open Science?

4.7%

2.3%

4%

4%

18. Who are the beneficial
targets of behaviour change
interventions for Open
Science? eg journal editors,
individual researchers etc

2.3%

2.3%

4.7%

4%

4%

4%

28. How can "curiosity-
driven science" be

2.3%

2.3%

4%

4%

4%

8%




maintained in line with Open
Science principles?

35. How can reproducibility
of health behaviour change
interventions be improved?

4.7%

11.6
%

4.7%

4%

44%

4%

4%

2. How is the adoption of
Open Science principles in
Health Psychology currently
evaluated?

4.7%

4%

3. How often are Open Data
and Open Code reused in
Health Psychology?

4.7%

4.7%

2.3%

8%

6. How can systems be
developed to facilitate the
sharing and use of Open
Data?

4.7%

8.7%

7%

2.3%

12%

4%

8. What is the current
adoption of Open Science
principles in Health
Psychology journals?

2.3%

8%

9. How can we increase
adoption of Registered
Reports in Health
Psychology journals?

2.3%

4.7%

4%

11. How can qualitative data
be more open in Health
Psychology?

2.3%

2.3%

2.3%

2.3%

12. How can flexibility and
subjectivity be maintained in
Open qualitative research?

2.3%

7%

4%

14. How is the adoption of
Open Science in Health
Psychology currently
incentivised?

2.3%

4.7%

4%

4%

4%
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15. What behaviour change
interventions have already
been developed to increase
Open Science?

2.3%

4.7%

16. What behaviour change
techniques are effective at
increasing Open Science?

2.3%

4.7%

7%

4%

4%

17. What theories of
behaviour change are most
relevant for increasing Open
Science?

4.7%

2.3%

19. What are the perceived
barriers and facilitators to
practicing Open Science
behaviours in Health
Psychology?

2.3%

14.0
%

7%

9.3%

9.3%

12%

8%

4%

12%

20. What are the perceived
barriers and facilitators to
early career researchers
practicing Open Science
behaviours in Health
Psychology?

2.3%

2.3%

2.3%

4%

21. What is the current
knowledge and awareness
of Open Science in Health
Psychology researchers?

7%

2.3%

8%

22. Do the individual
determinants of Open
Science in Health Psychology
researchers vary depending
on the type of research and
Open Science behaviour?

2.3%

4%

23. What do Health
Psychology researchers wish

2.3%
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to achieve using Open
Science in their work?

24. What are the costs of
adopting Open Science in
Health Psychology research?

6.5%

4.7%

2.3%

8%

4%

25. What is the effect of
adopting Open Science
principles on research
quality in Health
Psychology?

6.5%

2.3%

4%

26. What is the impact of
adopting Open Science
principles on academic
careers in Health
Psychology?

2.3%

4.7%

27. Does Open Science
increase the credibility of
Health Psychology research?

4.7%

2.3%

4%

29. Why is it important to
use Open Science
behaviours at different
career stages?

30. How can Open Science
influence participants'
decision to take part in
Health Psychology studies?

4.7%

31. How can Open Science
support behaviour change
interventions to be adapted
and reproduced in low- and
middle-income countries?

2.3%

9.3%

4%

8%

32. How often are mistakes
subsequently identified
through reproducibility

4.7%

2.3%

4%
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exercises reported in Health
Psychology? How have these
mistakes been dealt with?

33. How can errors in the
research process be logged
in a standardised format in
Health Psychology?

2.3%

4% -

34. Should there be
internationally recognised
standards for Open Science
behaviours within Health
Psychology, and how can
these be implemented?

2.3%

2.3%

2.3%

2.3%

7%

4%

4% -

36. How can teaching of
Open Science principles to
early career researchers in
Health Psychology be
improved?

2.3%

2.3%

6.5%

2.3%

4%

8% 2

8%

37. How can we better
support undergraduate and
postgraduate training in
Health Psychology to include
Open Science principles?

2.3%

11.6
%

4% | -

38. How can we share Open
Data within Health
Psychology?

4.7%

2.3%

2.3%

7%

39. How can we support
researchers to make their
data open whilst protecting
participant anonymity?

2.3%

4.7%

4.7%

4%

12%

40. How can we create a
centralised repository of
existing open health data to

2.3%

16.3
%

4% 2

8%
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avoid collecting unnecessary
data collection?

41. How can digital health

- - - - - - - - 0, - - 0,
be made more open? 3 7% 12%
42. How can we best reward o/ n/ o/ y o/
Open Science behaviours n/a n/a n/a n/a n/a 4% - 8%
-y a a a a a
within health psychology?
43. Do health psychologists n/ n/ n/ n/ n/ o
want Open Science? a n/a a n/a a n/a a n/a a n/a i 4% i
44. Do open science
practices and determinants n/ n/a n/ n/a n/ n/a n/ n/a n/ n/a - 4% 4%
a a a a a
vary by country?
45. How can we enhance
machine-readability of the n/ n/ n/ n/ n/ o
products of health a n/a a n/a a n/a a n/a a n/a i i 4%
psychology research?
46. What does Open Science
mean to health r;/ n/a r;/ n/a r;/ n/a r;/ n/a r;/ n/a - - 8%

psychologists?
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