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Abstract

Background: Sit-stand desk interventions have the potential to reduce workplace sedentary behaviour and
improve employee health. However, the extent of sit-stand desk use varies between employees and in different
organisational contexts. Framed by organisational cultural theory and product design theory, this study examined
employees' lived experience of taking part in a workplace sit-stand desk intervention, to understand the processes
influencing feasibility and acceptability.

Methods: Participant observations and qualitative interviews were conducted with 15 employees from two office-
based workplaces in the UK, as part of a process evaluation that ran alongside a pilot RCT of a workplace sit-stand
desk intervention. Observational field notes and transcripts were analysed using thematic analysis.

Results: Three themes related to the experience of using a sit-stand desk at work were generated: employees’
relationship with their sit-stand desk; aspirations and outcomes related to employee health and productivity; and
cultural norms and interpersonal relationships. The perceived usability of the desk varied depending on how
employees interacted with the desk within their personal and organisational context. Employees reported that the
perceived influence of the desk on their productivity levels shaped use of the desk; those who perceived that
standing increased energy and alertness tended to stand more often. Sit-stand desks were voiced as being more
acceptable than intervention strategies that involve leaving the desk, as productivity was conflated with being at
the desk.

Conclusions: The findings indicate a range of organisational, social-cultural and individual-level factors that shape
the feasibility and acceptability of sit-stand desk use, and suggest strategies for improving employees’ experiences
of using a sit-stand desk at work, which might positively influence sedentary behaviour reduction and health.
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Background

Being physically active is associated with reduced risk of
premature all-cause mortality [1] and reduced risk of de-
veloping various health conditions including heart dis-
ease, diabetes, some cancers, and depression [2, 3].
Conversely, sedentary behaviour, which refers to sitting
or lying behaviour whilst also not being otherwise phys-
ically active (energy expenditure < 1.5 METs), is associ-
ated with increased risk of premature all-cause mortality
and poor health [4, 5]. Office-workers spend a greater
proportion of work hours sat down compared to non-
work hours (68% vs 60%) [6] given the desk-based na-
ture of office work. Thus, office-based workplaces are an
important setting for intervention to offset the negative
health consequences of inactivity and prolonged seden-
tary behaviour. The current UK governmental guidelines
for physical activity recommend that adults “minimise
the amount of time spent being sedentary (sitting) for
extended periods” [7] and a recent expert consensus
statement regarding workplace sitting specifically recom-
mends that office-workers should incorporate at least 2
h/day of standing or light activity into work hours, pro-
gressing to 4 h/day [8].

The provision of sit-stand desks, i.e. height-adjustable
desks that the user can sit and stand at, is an efficacious
strategy to reduce and break up office-based sitting. A
recent systematic review of workplace interventions re-
ported a significant reduction in sitting in all studies in-
volving environmental change (n = 6; sitting reduction
ranged from 28.8 to 104.1 min/work-day), compared to
only 20% of studies that were focused on educational or
behavioural strategies (n = 15) [9]. Five of the six studies
reported sit-stand desk provision as the environmental
change strategy [9]. However, the extent of sit-stand
desk use varies in different organisational and workplace
contexts [10, 11]. The socioecological model compre-
hensively integrates the individual and the social to rep-
resent a framework that recognises a multitude of
interconnected factors on different ‘levels’ (e.g. individ-
ual, organisational, societal) that influence attitudes,
values and behaviours [12]. In other words, workplace
initiatives aimed at reducing sitting are not isolated
events but sit within the wider practices of the organisa-
tion and employees’ lives [13]. Utilising of the socioeco-
logical model thus permits an investigation of how the
intervention context interacts with sit-stand desk
provision to influence sit-stand desk use. Examining the
processes influencing the feasibility and acceptability of
sit-stand desk use through accounts of employees’ lived
experiences in different organisational contexts, will aid
understanding of the appropriateness of sit-stand desks
as a workplace health strategy [14].

Several qualitative studies have examined employees’
experiences of using sit-stand desks (e.g. [15-18]). A
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recent review and thematic synthesis identified factors
influencing the feasibility and acceptability of reducing
occupational sitting across all domains of the socio-
ecological model [19]. Interweaving theoretical reasoning
with the empirical data can add explanatory value as to
the processes that underpin employees’ narratives and
actions [20]. However, previous investigations are mostly
descriptive of employees’ experiences and tend to em-
phasise factors influencing behaviour at the level of the
individual (e.g. [15, 16]). Organisational cultural theory
is a framework for understanding how people think, feel
and act within the workplace context [21]. Organisa-
tional culture is functional in that it offers an “interpret-
ation of an institution’s history that members can use to
decipher how they will be expected to behave” ([22], p.,
52); it represents a regulatory mechanism concerning
employee workplace conduct. Utilising an organisational
cultural theoretical lens situates employees’ experiences
and perceptions within the web of social, organisational
and societal influences on behaviour, which aligns with
the socioecological model. While the socio-ecological
model provides a structure for analysis, organisational
cultural theory can be applied to help explain how work-
place cultural dynamics facilitate or restrict sit-stand
desk use, and how the provision of sit-stand desks can
alter workplace (sitting) practices through the disruption
of cultural dynamics [13].

Additionally, whilst sit-stand desks are a commercially
available product, existing research relating to sit-stand
desk use has lacked engagement with product design
theory. Products do not control behaviour, but rather
how a person interacts with a product in a specific con-
text influences lived experience, and products can trans-
form behaviours [23, 24]. A user’s emotional response to
a user-product interaction is one of the most significant
contributors to overall product experience and (dis) con-
tinuation of product use [25]. The application of product
design theory and literature to empirical investigations
of lived experiences of sit-stand desk use may elicit a
more comprehensive understanding of the feasibility and
acceptability of sit-stand desks as a workplace initiative.
The aim of the present study was to examine the pro-
cesses that influence the feasibility and acceptability of
sit-stand desk use, using qualitative interview and obser-
vation methods and framed by organisational cultural
and product design theory and the socio-ecological
model, amongst office-based employees in two UK non-
profit organisations.

Methods

Background to the study

The work reported herein forms part of a wider
programme of work that involved the delivery and evalu-
ation of a multi-component sit-stand desk intervention
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via a pilot randomised controlled trial (RCT), and a
process evaluation, within two participating organisa-
tions. Both organisations are non-profit and have open-
plan office spaces over multiple floors accommodating
around 1000 employees. Workplace A is a health charity
and Workplace B is a national health-related Govern-
mental organisation.

Multi-component intervention (SS-MC)

The intervention was devised based on the socio-
ecological model; targeting multiple levels of influence is
more likely to result in a change in behaviour than tar-
geting one level of influence alone [26]. The 6-month
intervention included organisational, environmental, and
individual-level strategies. The organisational-level strat-
egy consisted of a series of four emails sent from organ-
isational managers, including content relating to the
organisations’ commitment to creating a healthy work-
ing environment. The environmental-level strategy in-
volved the provision of a sit-stand desk. Participants
were given a choice between two models; an Ergotron
workfit-A  (sit-stand workstation) or an Ergotron
workfit-D (sit-stand desk); see Fig. 1. Participants were
given the opportunity to try each model prior to making
their choice. The individual-level procedures included
the delivery of four brief motivational-interview based
phone calls designed to support participants to over-
come barriers to using the sit-stand desk. The interven-
tion incorporated 12 behaviour change techniques
(BCTs) [27]; see Table 1.

Pilot RCT

The pilot RCT employed two intervention arms: (1) SS-
MC described above; and (2) sit-stand desk only (SS-O).
Participants in the sit-stand desk only arm received their
choice of sit-stand desk but did not receive any other el-
ements of the multi-component intervention. A control
arm for usual desk-based working practice (no sit-stand
desk) was also included. Thirty employees were recruited
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and randomised into one of three study arms (# = 10 per
arm). Randomisation was performed separately for each
site to ensure an equal proportion of participants in each
arm, per organisation.

Process evaluation

The process evaluation — underpinned by the MRC
Guidelines for evaluating complex interventions [28] —
set out to examine (1) the feasibility and acceptability of
sit-stand desk implementation from the perspective of
organisational stakeholders, and (2) the feasibility and
acceptability of sit-stand desk use from the perspective
of intervention participants. The process evaluation
comprised qualitative methods, to permit an examin-
ation of processes underpinning how the intervention
was experienced based on the interaction between the
intervention and the delivery context [29]. Participant
observation was conducted to examine organisational
cultural and contextual factors underpinning feasibility
and acceptability. Ethnographic principles, including
immersion and participation within the organisational
setting, taking a collaborative approach, and utilising
introspection and reflexivity [30], guided the observa-
tional data collection. Within this project the lead author
undertook a volunteer role within the two workplaces
that the intervention was implemented, to engage in par-
ticipant observation and be a ‘participant’ (employee)
within the workplace. Engaging in behaviours appropri-
ate to the setting, rather than simply observing, can
facilitate a more nuanced understanding of meanings at-
tached to behaviours ([31] p. 61). Qualitative semi-
structured interviews were also undertaken by the lead
author with research participants from the participating
organisations to understand their experiences. Herein,
this paper reports the methods and findings related to
the second aim of the process evaluation: the feasibility
and acceptability of sit-stand desk use from the perspec-
tive of intervention participants. The organisational

Fig. 1 Depiction of Ergotron Workfit-A (left) and Ergotron Workfit-D (right). Published with permission from www.ergotron.com
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Table 1 An overview of the content and BCTs employed within the multicomponent intervention.* BCTs as described in Michie,

Ashford, et al. [27]

Strategy Level

Behaviour Change Strategies / Content

Phone call 1 (baseline - time 0) Individual

Motivational Interviewing* — phone calls conducted according to motivational interviewing

principles of engaging, guiding and evoking

Providing information of consequences of physical activity and sedentary behaviour* —
discussed the health risks of sedentary behaviour and the benefits of physical activity
Barrier identification* — participants were asked if they could anticipate any barriers with
using their sit-stand workstation. Challenges were discussed and minimised where possible

Management email 1 (2 weeks) Organisational

Content: organisation wish to create a ‘healthy’ working environment, sit-stand workstations

potentially create a healthier working environment

Sit-stand workstation installation,
ergonomic briefing (3 weeks)

Environmental  Environmental restructuring® — usual seated desks converted into, or replaced by sit-stand
desks (Ergotron workfit-A or workfit-D)

Model / demonstrate the behaviour* — A researcher physically demonstrated how to use the

sit-stand desk

Provide instruction on how to perform the behaviour* — A researcher verbally provided
instructions on how to use the sit-stand desk

Phone call 2 (5 weeks) Individual

Motivational Interviewing*® - phone calls conducted according to motivational interviewing

principles of engaging, guiding and evoking

Barrier identification* - participants were asked if they experienced any barriers with using
their sit-stand workstation. Challenges were discussed and minimised where possible
Provide instruction on how to perform the behaviour* — Participants were given tips on ‘how
to stand’ including: regular switching between sitting and standing, taking breaks from the
computer, wearing comfortable footwear, and correct posture

Goal setting (outcome or behaviour)* - Participants were given the opportunity to set goals
of their choice (e.g. reducing sitting by 2 h a day)

Management email 2 (8 weeks) Organisational

Content: physical and psychological health of employees is a priority for the organisation, a

poster providing information on how using sit-stand workstation (and reducing sedentary
behaviour and increasing physical activity) could benefit health at work

Phone call 3 (12 weeks) Individual

Motivational interviewing*® - phone calls conducted according to motivational interviewing

principles of engaging, guiding and evoking

Prompt review of (behavioural or outcome) goals* — Where set, participants were asked
whether they had met their goals

Prompt self-monitoring of behaviour / Prompt practice* — participants were advised to prompt
and monitor their behaviour using a method of their choice

Management email 3 (16 weeks) Organisational

Content: development of healthy work environment can lead to healthier workforce and

organisational improvements including improved productivity and enhanced outcomes, the
philosophy of the organisation is aligned with Governmental workplace health policies

Phone call 4 (21 weeks) Individual

Motivational interviewing* - phone calls conducted according to motivational interviewing

principles of engaging, guiding and evoking
Relapse prevention* — A discussion of how participants can avoid ‘breaking the habit’ of
using their sit-stand desk, especially after spending prolonged time away from the workplace

/ desk

Prompt generalisation of a target behaviour* — A discussion of how to incorporate less
sedentary behaviour and more physical activity into other areas of life and work activities

Management email 4 (6 months) Organisational

Content: societal shift towards reducing prolonged sitting in the workplace, organisation as a

pioneer of this societal shift, encouragement for participants to advocate the approach

stakeholder findings are described in a separate paper
[32].

Recruitment and sampling

Employee interviewees were a subsample of participants
that took part in the pilot RCT of the workplace sit-
stand desk intervention. Inclusion criteria for participa-
tion in the pilot RCT included: no use of a sit-stand
desk in the last 4 weeks, being capable of standing, be-
ing full-time employed on a permanent or fixed term
contract until the anticipated study end date, with no
plans to leave the organisation, or be absent for an

extended period (> 4 weeks), being present at the work-
site >4 days a week, and being at least 18 years of age.
Participants were recruited via internal advertisement
(email, yammer (a social network platform for work-
places), posters). Those that expressed interest were in-
vited to a recruitment workshop (60 min) at their
organisation and subsequently complete an expression
of interest form. Sixty-eight employees attended a
workshop and 43 completed an expression of interest
form. Based on a pre-specified sample size for the pilot
RCT, 30 of these employees were recruited and pro-
vided written informed consent.
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Of these 30 employees, 17 were invited to take part in
an interview (n =2 declined). Interviewees were pur-
posely selected to ensure representation of a diversity of
views, according to gender, age, ethnicity, job role and
seniority, intervention arm, organisation, and experience
of using the sit-stand desk: including frequency / dur-
ation of use in the standing position, and whether the
experience was positive or negative. Knowledge of par-
ticipants’ experience of using the sit-stand desk was
attained through systematic participant observation, and
ongoing informal conversations with participants. We
judged this interview sample to be appropriate to gener-
ate high quality in-depth data, of sufficient quantity, to
address the research question. An overview of the char-
acteristics of the participant interviewees can be found
in Table 2.

The job roles of participants have not been included in
Table 2 to preserve their anonymity, however their roles

Table 2 Summary of participant characteristics
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ranged from project assistants and officers, to
programme leads (middle management) to heads of di-
rectorates (senior management).

Data collection
Observations involved three formal phases, each consist-
ing of 9-13 ‘working’ days in each workplace. Addition-
ally, informal participant observations and interactions
have occurred, been recorded and utilised in the analysis
throughout the duration of involvement with both orga-
nisations. The observations focused upon activities, em-
ployees’ behaviours and interactions, and the workplace
setting [31]. One hundred forty-seven thousand six hun-
dred sixteen words of field notes based on the formal
observation phases, and 37, 750 words of field notes
based on informal observations and were recorded.

The interview guides were both theoretically and em-
pirically informed; they were shaped by the observational

Workplace A number (%)

Workplace B number (%) Total number (%)

Study group

SS-MC 2 (25.0)
SS-O0 4 (50.0)
Control 2 (25.0)
Gender
Female 6 (75.0)
Male 2 (25.0)
Age
16-24 1(125)
25-34 3(375)
35-44 2 (25.0)
45-54 2 (250)
55-64 0(0.0)
Ethnicity
White 7 (87.5)
Asian/Asian British 0 (0.0)
Black/Black British/African/Caribbean 1(12.5)
Other ethnic group 0 (0.0)
Personal monthly income (before tax)
£870-£1500 1(12.5
£1500-£2400 3375
£2400-£3900 3(375)
£3900+ 1(12.5)

Sexual orientation
Heterosexual (
Gay / Lesbian (
Bisexual 1(12.5)
Other 1(

3429 5(333)
3 (429) 7 (46.7)
1(143) 3 (20.0)
4(57.1) 10 (66.7)
3 (429) 5(33.3)
0(0.0) 1(6.7)
2 (286) 5(333)
2 (286) 4(267)
1(143) 3 (20.0)
2 (286) 2(133)
5(714) 12 (80.0)
1(143) 1(6.7)
0 (0.0) 1(6.7)
1(14.3) 167)
0 (0.0) 1(6.7)
1(143) 4(267)
4(57.1) 7 (46.7)
2 (286) 3 (20.0)
4(57.1) 10 (66.7)
3429 3(200)
0(0.0) 1(6.7)
0(00) 167)
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data that had been collected during initial observations.
Two pilot participant interviews were conducted with
employees at an organisation that wasn’t participating in
the intervention study; one that has a sit-stand desk and
another that has a seated desk within an open-plan of-
fice. The interview guides were modified following the
pilot interviews to include the addition of questions re-
garding sit-stand desks and productivity, as the pilot
interview data suggested that views related to productiv-
ity and organisational culture might be linked to the ac-
ceptability of sit-stand desk use. See Additional file 1 for
example interview guides for intervention group and
control group participant interviewees. The interviews
were mainly conducted face to face within a meeting
room in the interviewee’s workplace or at a nearby café.
However, three interviews were conducted over the tele-
phone, upon the request of the interviewee. Interviews
took place with 15 participants approximately 7 months
following the installation of sit-stand desks within their
organisation. The interviews were 38 min long on aver-
age, ranging from 20 to 57 min.

Data analysis

A reflexive thematic analysis was utilised to collectively
analyse the interview and observational data. Approxi-
mately half of the interviews were transcribed by the
lead author to facilitate data immersion [33], with the
remaining interviews being transcribed by a professional
transcription company. NVivo 10.0 software was utilised
to manage the data analysis; the analysis process under-
taken aligned with the steps outlined by Braun and
Clarke: data familiarisation, generating initial codes,
searching for themes, reviewing, refining and defining
themes [33]. The data were analysed by synthesising the-
ory and evidence and thus involved both induction (i.e.
being data-driven) and deduction (directed by existing
theory, concepts, ideas). During the initial coding there
was a primary focus on the data, which was then related
to theoretical constructs, as this type of theory-data
interplay permits new knowledge and insights to be gen-
erated [34]. Thus, the data were coded openly, with the
socio-ecological model, organisational cultural theory,
and product design theory being utilised as ‘sensitising
concepts’, rather than data being coded into pre-defined
theoretically-informed codes or themes. The lead author
(JH) reviewed and coded all raw data and another author
(LM) independently double-coded 20% of the raw data;
the authors met to compare codes and discuss differing
interpretations, to facilitate a richer analysis [35]. The
lead author (JH) crafted themes from the coded data
which related to employees’ experiences of sit-stand desk
use. The themes were reviewed, refined and agreed by
all researchers (JH, LM, TK, AM). The themes were fur-
ther refined based on peer-review feedback. These
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themes are presented as findings. Pseudonyms are used
within data extracts provided to support the analysis to
maintain participant anonymity.

Results

Six themes related to processes influencing the feasibility
and acceptability of sit-stand desk use include: (1) be-
haviour change and habit formation, (2) sit-stand desk
design, (3) employee health: expectations and outcomes,
(4) the prioritisation of productivity, (5) social norms
and interpersonal relationships, and (6) normalisation of
standing: organisational cultural change. These themes,
whilst overlapping, are described in turn.

Behaviour change and habit formation

Interviewees’ accounts indicate that sit-stand desks can
contribute to behavioural change by challenging the ha-
bituated and routinely performed practice of sitting at
the desk to work. Steph explained “it’s so obvious that it
is a different desk ... you know you're sitting at it and
you sort of look down and go ‘oh yeah, I could stand up’
...” (Steph, Workplace A, SS-O). Melissa described “fini-
tially], it was a bit of a novelty, you know ... I'd stand for
like three, four hours” (Melissa, Workplace B, SS-MC).
After the initial novelty effect diminished, employees re-
ported a need to make a conscious effort to develop a
practice of standing at the desk. Employees described
different strategies that they adopted to encourage regu-
lar postural change at the desk, including task-based
(choosing to stand for some tasks and sit for others, or
changing posture following the completion of a given
task), bodily cues (switching position upon experiencing
physical discomfort or mental tiredness) or time-based
(changing posture after a given length of time, or stand-
ing at certain times of day):

If I've got a report or if I've got a big chunk of emails
... In my diary I would, I wouldn't put sit-stand, but
for me I knew ... . For me it seems to be more around
the types of work. That seems to be sticking more for
me (Melissa, Workplace B, SS-MC)

I would do an hour or two in the morning, and then
sit down, and then again in the afternoon before I go
home I would do an hour or two hours (Brett,
Workplace B, SS-MC)

Some participants reported that standing at the desk
became habitual, relying less on deliberate strategies of
use over time. However, others still had to exert con-
scious effort after 7-8 months of being given the desk:

So, it's still, I still haven't quite got into a pattern [of
using the sit-stand desk]. I'm still consciously I
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suppose, thinking during the day. And I was thinking
even this morning (Melissa, Workplace B, SS-MC)

Sit-stand desk design

Design features, which varied between sit-stand desk
models, influenced participants’ experience and use of
the desks. Whilst some employees thought the sit-
stand desks were aesthetically appealing, others were
dissatisfied with their appearance. Cristina commented
that the workfit-D “just felt really old fashioned ...
clunky and just quite plasticky, metally ... cheap”
(Cristina, Workplace A, SS-MC). Steph commented,
“the second one [workfit-A] looks like a bit of a crazy
transformer as well, I don’t know if it's a bit more
medical looking, yeah... just cos it’s a big kind of ro-
botic thing whereas the other one [workfit-D] was ba-
sically just a desk” (Steph, Workplace A, SS-O). The
look and feel of the desks elicited emotional reactions
amongst employees, which influenced their attitudes
towards using them. For example, Steph assigned the
two desks opposing personalities; “The first one [work-
fit-D] is friendly and the second one [workfit-A] is a
bit more like, mean” (Steph, Workplace A, SS-O).
Employees preferred a more standard looking desk,
which led to the evaluation of the workfit-A as more
aesthetically harmful than the workfit-D.

Aspects related to the sit-stand desk design including
the size of the desk, instability of the keyboard tray
(workfit-D), and the size and instability of the work sur-
face (workfit-A), impeded use of the sit-stand desks for
completing work efficiently:

I really, really hate the size of the desk [workfit-D],
it could just be because I'm used to having a really
big desk but ... you can only have like two bits of
paper and your phone and I think its significantly
smaller than the other one [original seated desk].
And also ... the key board is placed, it’s really low,
so I have to put the keyboard on the desk (Anita,
Workplace A, SS-O)

The only thing was that it [workfit-A] bounced
quite a bit ... not quite feeling like a firm table.
That was another one of the reasons why I thought
maybe the table [workfit-D] would have been better
(Sean, Workplace B, SS-O)

Users’ experiences of the sit-stand desk were af-
fected by their own practices. For example, employees
who put more pressure on the keyboard when typing
reported that the workfit-A surface felt unstable,
which reduced the ease of use:
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The biggest issue (in Craig’s opinion) is that the arm
moves down whilst people are typing! He says that the
workforce at Workplace B is quite ‘old’” and they
‘don’t have many people that did GCSE ICT’ and so
they ‘prod’ the keys heavily, which is probably putting
quite a lot of weight on it, and exacerbates the issue
of instability (Research notes, Workplace B, 5™ Sept.
2015).

Employees that expressed a preference or requirement
for working with hard copies of documents - rather than
electronic versions - were more likely to identify the size
of the desk as an issue. Conversely, Workplace B em-
ployees were less likely to note the desk size as a limita-
tion due to the enforcement of an organisation-wide
clear-desk policy:

[I thought] Oh my God, that’s so small *laughs* ...
when I realised how small it was, I was a bit freaked
out ... like I've got so many papers, and different
things so I need more space ... it’s the way I prefer to
work (Carol, Workplace A, SS-O)

I have a bit less space on the desk ... I think that's a
benefit ... you can't hoard things ... I am conscious of
having a cleaner desk (Melissa, Workplace B, SS-MC)

Employee health: expectations and outcomes

Most employees that volunteered to participate in the
sit-stand desk trial expressed a desire to use a sit-stand
desk to reduce prolonged sitting to prevent or manage
occupational — primarily musculoskeletal - health issues.
Some employees had experienced discomfort in the
lower body that they attributed to sitting at the desk,
whereas others were wary of the potential risks associ-
ated with prolonged workplace sitting:

My mums got a bad back and other members of my
family ... I'm going to be susceptible to it, and then
not make it any better myself through the way that I
sit ... [so] I thought maybe actually by standing up, I
would get some health benefits out of that (Grace,
Workplace A, control group)

In practice, using a sit-stand desk led to a variety of
physical responses, including increased and decreased
musculoskeletal discomfort (MSD). Employees that ex-
perienced MSD because of, or exacerbated by, prolonged
workplace sitting tended to report that using the sit-
stand desk reduced discomfort. For example, Nadia
commented “when I'm standing it’s made a big difference
[reduced back pain]. It’s really, really improved” (Nadia,
Workplace B, SS-O). Conversely, those that did not



Hall et al. BMC Public Health (2019) 19:1692

report pre-existing occupational health issues were more
likely to experience MSD when standing:

After long periods [of standing] ... I mean it sort of
goes all the way up your back, this bit of strain ... and
not in a good sense, like when you've been doing lots
of physical activity and it's a good strain and a good
aching ... that was uncomfortable, I found ... I
thought maybe standing up would be, would be better
(Sean, Workplace B, SS-O)

Some employees did not act upon the regular pos-
tural switching advice given during a sit-stand desk
ergonomic assessment, which led to the occurrence
of MSD and negatively influenced some employees’
experience.

Despite physical health concerns being the primary
driver, some employees also referred to the potential
physiological health risks of high levels of, and uninter-
rupted, sitting as a reason for wanting to use a sit-stand
desk to reduce sitting:

Having had that sort of, um, knowledge about it, the
actual impact of sitting for several hours, being
inactive... All that that potentially does to the
inflammatory response system that then sort of made
me think I need to be standing (Nadia, Workplace B,
SS-0)

Caroline commented that she was interested in the
concept of sit-stand desks, as she “had become aware
that sitting all day isn’t particularly good for you, I've
read stuff in the media about the negative effects on
your health” (Caroline, Workplace A, SS-O).

Employees that valued (potential or experienced)
health benefits of using a sit-stand desk were less likely
to succumb to barriers to using the sit-stand desk to
stand, and more likely to adapt the way they work to ac-
commodate the sit-stand desk:

She told me that she wore her winter boots
yesterday and that they have a slight heel, and that
she found that she couldn’t really stand for long
with them on as it wasn’t very comfortable. So, she
said that she would not wear them anymore ... as
she wants to stand more and takes her own
wellbeing incredibly seriously ... . she will sacrifice
things to be able to do that (Research notes,
Workplace B, 4™ Nov. 2015)

I've had to adapt the way that I work [to the smaller
desk size], so I won't spread things out ... [or] if
there’s a quiet room I've gone and done that there
(Nadia, Workplace B, SS-O)
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The prioritisation of productivity

Employees were compelled by a normative power to
limit breaks from the desk for fear of being perceived as
unproductive by their colleagues:

When you're managing your own time... when you've
got work that needs to be done ... it [taking a lunch
break] can look like, ‘we've got loads to do, why're you
going off for an hour’... or if you said, T'm really
stressed, I'm really busy” and then went off for 10
minutes, they would be like, ‘what are you doing’
(Grace, Workplace A, control group)

The data illustrates that office-based employees conflate
productivity with sitting at the desk. Hence, valuing prod-
uctivity perpetuates cultural beliefs and behaviours related
to workplace sitting; taking breaks is symbolised as time-
wasting. The amalgamation of work prioritisation values
with worker autonomy (i.e. employees being responsible
for managing their own time) can invoke employee behav-
iours such as working long hours without breaks. The per-
ception that doing and being at work centres around
sitting at the desk led employees to express positive atti-
tudes towards sit-stand desks, compared to other potential
strategies to reduce workplace sitting:

Having the [sit-stand] desk would allow me to, to
change positions and still do my work and not take
distraction away from work (Reece, Workplace B,
control group)

Sit-stand desk provision is perceived to be a suitable
strategy to reduce workplace sitting as sit-stand desk use
does not compromise work activity or necessitate leaving
the desk. However, employees varied in whether they felt
the sit-stand desk allowed them to be more, equally, or
less productive in work. For example, some employees
found they were better able to concentrate when stand-
ing compared to sitting, and reported that standing in-
creased their energy and alertness:

If I'm feeling a bit fatigued, once I stand I feel more
alert. So, if I've got written work to finish, that
[standing] really does help me and I think it does give
me that impetus [to complete work] (Melissa,
Workplace B, SS-MC)

Other employees, however, reported that they found
standing more distracting than sitting, which had a
negative impact on their work efficiency:

I'm defaulting to sitting down more now. Um, I
think that's mainly because of the, certain pieces of
work I've been doing require concentration ... it's
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easier to concentrate sitting down (Sean,
Workplace B, SS-O)

The impact of using a sit-stand desk on work product-
ivity was a particularly salient issue as employees univer-
sally described an organisational norm of intense work
and maximising productivity. Workplace A employees’
desire for efficiency was driven by an internal motivation
to support people affected by cancer, whereas Work-
place B employees’ high workload stemmed from gov-
ernmental cost-saving measures:

We're still in the process of going through a restructure
and that kind of stuff ... some of us have done the job
of two or three people so you're so focused on coming
to work, doing your work, doing as much as you can
and go home (Brett, Workplace B, SS-MC)

Given the strong organisational norm of maximising
productivity, the influence of using the sit-stand desk on
work efficiency was strongly associated with sit-stand
desk use; employees chose to stand more if they felt
standing has a positive impact on productivity, whereas
a (perceived or actual) reduction in productivity reduced
the acceptability of standing at work.

Social norms and interpersonal relationships

Cultural norms regarding workplace, and particularly
desk-based sitting, negatively influenced some em-
ployees’ sit-stand desk experience. Specifically, work-
place sitting norms incited the shared symbolisation of
standing at the desk as abnormal by employees:

Genuinely people are ... ‘why would you want to
stand? ... people just think it’s a bit strange (Mark,
Workplace A, SS-MC)

Being perceived as ‘strange’ by colleagues engendered
social discomfort and feelings of self-consciousness for
some sit-stand desk users, which reduced their accept-
ance of standing and compelled them to conform to the
shared norm of sitting at the desk. Some sit-stand desk
users felt that standing in the workplace gave the im-
pression of looking down on colleagues, which made
them feel uneasy:

Someone remarked that it [standing at the sit-stand
desk] was a bit like a headmistress looking over every-
one (Research notes, Workplace B, 23" April 2015)

Nevertheless, standing at the desk can facilitate con-
versation between the sit-stand desk user and other em-
ployees by permitting interaction on one level:
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If somebody comes to speak to me and I'm sat down,
I stand up because otherwise it diminishes my power
... its body language, you know... you can converse
much more at your peer level than if you're sat
down... if you're already stood you're already inviting
that person to communicate with you at that level and
you get on (Bridget, Workplace B, SS-MC)

Walking and speaking to colleagues that are standing
at their sit-stand desk may be more amenable than
standing and speaking to colleagues that are sat at their
desk, due to the implied power differentials between the
two postures.

Some participant employees were wary of potential
disruption to colleagues caused by them standing or
transitioning between postures:

I was trying not to cause too much distraction, up
and down ... [but] now my team are used to me
up and down during the day and I can see that
even the person next to me, she'll still be doing
what she's doing on her screen (Melissa, Workplace
B, SS-MC)

She [a colleague of a sit-stand desk user] said that she
found it a little distracting — [sit-stand desk user]
moving her desk up and down — and especially having
to strain to talk to her as she sits next to her
(Research notes, Workplace B, 23" June 2014)

The data shows that, whilst employees feared that
using the sit-stand desk would be a cause of disruption
to colleagues, which contributed to discomfort amongst
sit-stand desk users, disruption rarely materialised upon
use of the desk.

Sit-stand desk users also sensed a perception of privil-
ege amongst colleagues. Interviewees identified that their
colleagues thought they had been given a superior desk
which was not accessible to other employees, which led
some sit-stand desk users to experience feelings of guilt.
For example, some interviewees reported feeling guilty
for sitting when they knew their colleagues were envious
of their opportunity to stand:

We have a couple other people [in our team] ... they
just got, not jealous but I think they just had like
really envious eyes ... . when I first got mine, that
definitely was the first feeling, like why have you got a
standing desk if you're not going to use it ... .
definitely I felt guilty when I wasn't using it properly
(Anita, Workplace A, SS-O)

Colleagues’ perceptions of special treatment directly
influenced sit-stand desk users’ emotions.
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Normalisation of standing: organisational culture change
The installation of sit-stand desks initiated a process of
normalisation of standing within the organisations. The
presence of the sit-stand desks prompted informal con-
versation amongst sit-stand desk users and other
employees:

People wanted to know a lot more about it in terms
of the experience of it ... People in the office, random,
well not random but even people I don't know from
the office will come over and ask. It's been quite a
talking point, and I've got a bit evangelical about it
now. I think everybody, if the option was there would
be interested to try it (Melissa, Workplace B, SS-MC)

In addition, sit-stand desks were used by other em-
ployees when the owner was absent from the office, and
some sit-stand desk users directly influenced the stand-
ing habits of other employees:

I think that initially I actually had people asking me if
they could use the desk, while I'm not in the office
and that's fine, no problems ... When I've come in the
next day it's been adjusted, so I know someone's been
using it whilst I've been away (Nadia, Workplace B,
SS-0)

He sent a calendar invite for a recurring meeting to
his team, and the location said ‘standing somewhere’.
It’s interesting to see that Peter, as a manager, may be
influencing his team’s sitting and standing habits ...
some participants are leading with it [standing at
work] and introducing the idea to others that hadn’t
experienced it before and planting the seed that it is
something that they could do (Research notes,
Workplace A, 23" Feb 2015)

Bottom-up cultural processes contributed to the
normalisation of standing and increased receptivity
towards using a sit-stand desk amongst a wider range
of employees not directly participating in the sit-stand
desk trial.

The installation of sit-stand desks also contributed to
a positive attitudinal shift of senior employees that
would be instrumental in more widespread provision of
sit-stand desks:

[senior employee] said her brother said it [a sit-stand
desk in his office] was strange and that he’s never
heard of it before. [senior employee] said that she said
‘Oh no it’s actually normal, we're doing some work on
it at [Workplace A], it’s going to be the next big thing,
it's going to be the future’ (Research notes, Workplace
A, 4™ November 2014)
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He did say that the project has initiated a change
in cultural attitude within [workplace B] towards
sit-stand [desks], which is hard to capture, but very
important (Research notes, workplace B, 11™ No-
vember 2015)

Observations indicate that the sit-stand desk project
has been instrumental in strengthening an organisational
commitment to developing more opportunities for em-
ployees to reduce sitting at work:

The sit-stand project is helping to push the wellbeing
agenda within the organisation. One thing they are
doing is 10-minute PA/stretching sessions at lunch
times ... They are also looking for wellbeing cham-
pions (Research notes, Workplace A, 19" June 2015)

Discussion

This study involved conducting observations and inter-
viewing employees from two UK workplaces participating
in a pilot RCT of a workplace sit-stand desk intervention.
The aim of the study was to understand the web of cul-
tural, organisational, social, environmental and individual-
level factors influencing the feasibility and acceptability of
using a sit-stand desk at work. Sit-stand desks contributed
to behaviour change and habit formation amongst partici-
pants. The sit-stand desk design, the perceived influence
of standing on health, organisational cultural assumptions
relating to productivity, and workplace social dynamics
were found to shape employees’ views related to their sit-
stand desk. Sit-stand desk provision contributed to the
normalisation of standing more broadly within the partici-
pating organisations. See Fig. 2 for a summary of recom-
mendations for workplaces based on the findings reported
in this paper.

For most office-based employees, seated desk-based
working is a subconscious practice. It is theorised that
practices are sustained by the reciprocal relationship be-
tween the objects, meanings and behaviours tied to prac-
tices [36]. The present study provides evidence that
substituting a seated desk with a sit-stand desk (object)
can weaken the link between sitting (behaviour) and
doing productive work (meaning). In other words, the
presence of a sit-stand desk can disrupt habituated
workplace sitting by alerting attention to the opportunity
to stand. However, the findings suggest the requirement
for conscious habit-making and deliberate effort on be-
half of the sit-stand desk user to initiate and maintain a
standing practice at work. This contests the application
of nudge theory to the influence of sit-stand desks on
behaviour, which posits that users may alter their behav-
iour in response to the options provided by the product
somewhat automatically, subverting a more complex



Hall et al. BMC Public Health (2019) 19:1692 Page 11 of 15

To improve employees’ experience of using sit-stand desks:

e Offer different sit-stand desk models to employees, and ensure that employees
have seen and trialed a demonstration sit -stand desk before it is installed, to
facilitate the selection of a desk that is most usable for the employee

e Tailor sit-stand desk provision to individuals’ needs and preferences; for
example, provide a side table for employees whose job roles dictate that they
work with lots of paper

e The factors identified as negatively influencing attitudes towards using a sit-stand
desk in the present research can be used to refine workplace interventions; for
example:

- Ensure there is more than one sit-stand desk within each team, to prompt
each other to stand, and encourage senior leaders to utilise sit-stand desks and
be accepting of team members using sit-stand desks, to minimise social
discomfort

- Clearly articulate that prolonged workplace sitting at the desk should be
replaced with intermittent sitting, standing, and light physical activity, to reduce the
chances of experiencing MSD because of prolonged static standing
Include culturally specific adaptations to encourage use of sit-stand desks; for
example, educate employees that using a sit-stand desk is not associated with

reductions in efficiency, given the organisational cultural assumptions regarding

productivity

Fig. 2 Providing sit-stand desks: Recommendations for workplaces

decision-making process, and without conscious effort
[37]. The present study identified strategies that sit-
stand desk users adopt to facilitate a change in posture,
including time-based, task-based, and comfort-based.
Existing qualitative studies of sit-stand desk use have
also identified these strategies as being key to facilitating
use of the sit-stand desk in the standing position [16,
18]. The findings suggest that, in order to maximise sit-
stand desk use and associated health benefits, work-
places should provide information to employees about
different strategies for prompting postural change. An
additional prompt reported in extant literature [18] —
but not in the present study — is seeing others standing.
It is plausible that there was limited opportunity for
others’ standing to act as a prompt to stand in the
present study as sit-stand desk users were relatively dis-
persed, including being located on different floors.
Design literature indicates that the perceived usability
of a product, which incorporates efficiency, effectiveness
and ease of use, strongly shapes employees’ attitudes to-
wards the product [24]. Whilst the central purpose of
sit-stand desks is reducing sitting and encouraging
movement, it must also support employees to complete
tasks by providing a flat and sufficiently large surface to
place and utilise objects that are fundamental to the

completion of those tasks, such as a computer and pa-
pers. Consistent with previous empirical research (e.g.
[17, 18]) the present study indicates that design features
including the sit-stand desk size and instability hinder
the effectiveness of the desks for supporting completion
of work, compared to employees’ original seated desk.
People’s actions and experiences were influenced by the
desk features (e.g. size, stability) organisational context
(e.g. organisational policies, job-related tasks) and indi-
viduals’ health-related attitudes. These findings indicate
that, in line with product design theory, there is a rela-
tionship between the user, product and context — and
their interaction - which signifies product experience
[38]. The findings suggest that there are minimum de-
sign requirements to enable workers to complete their
work, however, beyond this employees engage their re-
flexivity to choose whether and how to respond to the
sit-stand desk, whilst their choices are disposed by vari-
ous structural factors that enable or impede use of the
sit-stand desk [39]. The finding that some employees
were willing to adapt how they work to accommodate
the sit-stand desk, and some were not, is consistent with
a recent qualitative study of current and past sit-stand
desk users [40]. Organisations should consider models
of sit-stand desks that suit their environment, and
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permit employees to trial and select models of sit-stand
desk that best ‘fit’ their own needs and how they interact
with their desk, to minimise the amount of adjustment
required.

Some participants reported experiencing physical dis-
comfort when standing statically at the desk for prolonged
periods. Physical discomfort can be caused by standing for
too long without having moving or sitting breaks [41]. Ac-
cordingly, an expert statement recommends that em-
ployees avoid prolonged, static standing postures [8].
However, there is a perception amongst the public that
this recommendation is unclear and contradictory when
positioned alongside guidance to use a sit-stand desk to
reduce prolonged sitting [42]. Clear recommendations to
utilise the sit-stand desks to regularly alternate between
sitting and standing postures, and to incorporate move-
ment, should be communicated to users.

In the present study, employees’ use of the sit-stand
desk was contingent upon their perception of the influ-
ence it had on their productivity, given the organisa-
tional cultural value of maximising productivity. A
recent systematic review of studies using quantitative
measures of productivity concluded that there is no in-
fluence of sit-stand desk use on productivity [43]. Find-
ings from the present study suggest that the relationship
between sit-stand desk use and productivity may be nu-
anced; employees’ views related to how using a sit-stand
desk impacted their productivity were contingent on
how they interacted with the desk within the organisa-
tional context. These findings are consistent with extant
literature in which some sit-stand desk users have re-
ported reduced concentration when standing compared
to sitting, and others report that standing increases en-
ergy and alertness [17—19]. Given the strong influence of
perceived productivity on sit-stand desk use, the findings
indicate that workplaces should have a clear communi-
cation strategy alongside sit-stand desk provision,
emphasising the evidence that standing to work does not
reduce work efficiency. This may facilitate organisational
cultural acceptance of sit-stand desks and address con-
cern about colleagues’ perception of one’s behaviour and
productivity. Controlled, experimental studies have
found that taking short breaks from work activities can
facilitate increased productivity (e.g. [44]). However, the
present study and related literature [13] highlight that in
practice in organisations, employees symbolise taking
breaks as time-wasting, indicating that using a sit-stand
desks is a more acceptable strategy for reducing work-
place sitting than strategies that involve leaving the desk.

The present analysis highlights that decisions about
whether to sit or stand at work are conditioned by social
rules related to interactions between people. The shared
meaning attached to individuals’ choice of postural and
physical positioning in social (work) spaces can dissuade
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employees from using the sit-stand desk to stand when
their colleagues are all sitting. Additionally, the act of sit-
ting and standing is symbolised in terms of power differ-
entials; being physically elevated represents authority over
others [45]. Work organisations are inherently hierarchical
and permeated with relations of power; sit-stand desk
users with more senior positions may feel uneasy
highlighting their seniority, and those with more junior
positions may experience social discomfort as a result of
contradicting the formal organisational power hierarchy
by standing whilst more senior colleagues are sitting. A re-
cent qualitative analysis of employees’ experience of stand-
ing in normally seated workplace meetings also
highlighted how standing as a symbolisation of power af-
fected how they felt about standing [46]. If the employee
was leading the meeting, standing was voiced to be an ap-
propriate method for denoting leadership, whereas if the
employee was not leading the meeting employees often
felt discomfort standing as they did not wish to be con-
strued as exercising more power than they had within the
meeting context [46]. Some participants felt guilty about
having negative feelings about their sit-stand desk when
positioned near colleagues with seated desks who
expressed a desire to have a sit-stand desk. An immediate
consequence of feeling guilty is that employees may feel
compelled to stand more frequently or for longer. How-
ever, ultimately, such an emotional response is likely to
reinforce negative feelings about sit-stand desks by em-
ployees. Social-cultural factors shape the acceptability of
sit-stand desk use amongst employees; workplaces might
consider the physical positioning of employees in the of-
fice space prior to implementing sit-stand desk or other
sedentary behaviour reduction interventions.

The sit-stand desk intervention facilitated organisa-
tional cultural change towards a less sedentary working
environment. Complex processes that incorporate vari-
ous interacting factors underpin cultural change. Factors
such as the increased national and international media
attention on the health risks of prolonged workplace sit-
ting [41], likely interacted with the delivery of the sit-
stand desk intervention, to elicit top bottom-up and top
down cultural change processes within the participating
organisations. Thus, the sit-stand desk intervention con-
tributed to (a) a process of normalisation of standing in
the office-based workplace, and (b) an increased accept-
ance of sit-stand desks by on-the-ground employees and
leaders. However, it is unlikely that the impact on sitting
behaviour of employees not participating in the trial was
widespread or substantial as most did not have unre-
stricted access to a sit-stand desk.

Strengths and limitations
This study contributed to the advancement of ap-
proaches to examining the feasibility and acceptability of
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workplace interventions. Whilst many qualitative evalua-
tions utilise interview methods, observation methods are
rarely employed. Conducting observations involves data
collection within the naturalistic setting and thus per-
mits direct access to organisational processes and em-
ployee interactions [47], which was beneficial for
examining organisational culture and contextualising
interview data. Utilising these methods also permitted an
examination of the impact of the intervention on the or-
ganisational setting [48], including organisational cul-
tural change.

A limitation of the participant interview component of
the study is that interviewees are predisposed to positive
attitudes towards sit-stand desks, as they self-selected to
partake in a workplace intervention that included sit-
stand desk provision. Findings from a study of responses
to workplace sitting reduction guidelines suggest that
some people have intense negative feelings regarding the
provision of sit-stand desks to office-based employees
[42]. Future intervention studies could interview em-
ployees that actively chose not to participate in the inter-
vention, to gain a more rounded view of the acceptability
of sit-stand desks. Doing so would also permit a first-hand
account of the impact of others’ sit-stand desk use on em-
ployees that do not have one, or do not wish to use one.
For example, it would permit examination of sit-stand
desk users’ suggestion that other employees may feel co-
erced into using a sit-stand desk against their will due to
the social connotations connected to health behaviours,
such as those that perform ‘healthy’ behaviours being
more ‘disciplined’ than those that don’t.

Conclusions

The present study investigated employees’ experiences
of using sit-stand desks as part of a workplace interven-
tion, within two UK office-based workplaces. Gaining an
understanding of the feasibility and acceptability of using
sit-stand desks is important for informing the develop-
ment of guidance for workplaces looking to develop and
implement workplace sedentary behaviour-reduction in-
terventions, to improve their chance of success. A note-
worthy strength of the present study is the theoretical
analysis of intervention efficacy and acceptability, as a
recent systematic review identified that only 36% of
process evaluations of workplace health interventions
utilised a theoretical framework [49]. This study evi-
dences that organisational cultural theory and product
design theory are relevant theories to underpin the
evaluation of workplace sit-stand desk interventions, as
they helped explain the mechanisms underpinning why
and why not sit-stand desks were used and were viewed
as acceptable by employees. The applicability of organ-
isational cultural and product design theory to the data
also provides empirical support to the theories. This
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study demonstrates that feasibility, acceptability and effi-
cacy are not inherent within interventions, but rather a
range of individual and contextual factors interact with
the intervention to shape how employees (differently)
experience the intervention, which indicates that sit-
stand desks are not a one-size-fits-all solution for redu-
cing sitting amongst office-based employees. The find-
ings provide empirical support to the socio-ecological
model as they indicate that a variety of complex and
overlapping factors at the individual, environmental and
organisational level shape employees’ response to using
a sit-stand desk. Sit-stand desk interventions should be
tailored to the organisational culture and context to im-
prove their acceptability amongst employees.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512889-019-8038-9.

Additional file 1. Example interview guide - for interviewees in the SS-
O or SS-MC intervention arm.

Abbreviations
MSD: Musculoskeletal discomfort; RCT: Randomised Controlled Trial; SS-
MC: Multi-component sit-stand desk group; SS-O: Sit-stand desk only group

Acknowledgements

We would like to acknowledge the support of key personnel including Jenna
Stockwell, Jo Foster, Ole Nascimento, Dr. Justin Varney, and all study
participants, at both participating organisations.

Authors’ contributions

JH conceived of the study, participated in the design of the study, and drafted
the manuscript. TK participated in the design of the study and critically revised
the manuscript. AM participated in the design of the study and critically revised
the manuscript. LM supervised the research process, participated in the design
of the study and critically revised the manuscript. All authors read and
approved the final manuscript.

Funding

This research is supported by funding from Macmillan Cancer Support.
Macmillan were one of the participating organisations but did not contribute
to the design of the study or collection, analysis and interpretation of data or in
writing the manuscript. Ergotron Inc. provided 25 sit-stand desks for use within
this research. Ergotron did not contribute to the design of the study or collec-
tion, analysis and interpretation of data or in writing the manuscript. The re-
search formed part of the lead author's PhD study, which was funded by a
School of Sport and Education, Brunel University, PhD bursary.

Availability of data and materials

The dataset generated and analysed during the current study are not
publicly available to reserve the anonymity of research participants but are
available from the corresponding author on reasonable request.

Ethics approval and consent to participate

This research was undertaken as part of a PhD project, which comprised a
pilot RCT and process evaluation of a multi-component workplace interven-
tion in two UK workplaces. The doctoral study was granted ethical approval
by Brunel University London research ethics committee (RE45-13). Written
informed consent was obtained from all participants.

Consent for publication
Not applicable.


https://doi.org/10.1186/s12889-019-8038-9
https://doi.org/10.1186/s12889-019-8038-9

Hall et al. BMC Public Health (2019) 19:1692

Competing interests

One of the participating organisations part-funded this research. The sit-
stand desks that were utilised within this research were provided in kind by
Ergotron Inc.

Author details

'Department of Life Sciences, Brunel University London, Kingston Lane,
Uxbridge, Middlesex, UK. 2Bradford Institute for Health Research, Bradford
Teaching Hospitals NHS Foundation Trust, Duckworth Lane, Bradford, UK.
3Faculty of Health Sciences and Sport, University of Stirling, Stirling, UK. “The
Burrow, Auckland Road, Christchurch BH23 4HH, UK.

Received: 16 July 2019 Accepted: 4 December 2019
Published online: 17 December 2019

References

1. Lollgen H, Bockenhoff A, Knapp G. Physical activity and all-cause mortality:
an updated meta-analysis with different intensity categories. Int J Sports
Med. 2009;30(03):213-24.

2. Kyu HH, Bachman VF, Alexander LT, Mumford JE, Afshin A, Estep K. Physical
activity and risk of breast cancer, colon cancer, diabetes, ischemic heart
disease, and ischemic stroke events: systematic review and dose-response
meta-analysis for the global burden of disease study 2013. Br Med J. 2016;
354:3857.

3. Schuch F, Vancampfort D, Firth J, Rosenbaum S, Ward P, Reichert T. Physical
activity and sedentary behavior in people with major depressive disorder: a
systematic review and meta-analysis. J Affect Disord. 2017;210:139-50.

4. Pate RR, O'Neill JR, Lobelo F. The evolving definition of “sedentary”. Exerc
Sport Sci Rev. 2008;36(4):173-8.

5. Patterson R, McNamara E, Tainio M, de S& TH, Smith AD, Sharp SJ. Sedentary
behaviour and risk of all-cause, cardiovascular and cancer mortality, and
incident type 2 diabetes: a systematic review and dose response meta-
analysis. Euro J Epidemiol. 2018;33(9):811-29.

6. Clemes SA, O'connell SE, Edwardson CL. Office workers’ objectively
measured sedentary behavior and physical activity during and outside
working hours. J Occup Environ Med. 2014;56:298-303.

7. Department of Health. Start active, stay active: a report on physical activity
from the four home countries’ Chief Medical Officers. London: DH; 2011.

8. Buckley JP, Hedge A, Yates T, Copeland RJ, Loosemore M, Hamer M, Bradley
G, Dunstan DW. The sedentary office: a growing case for change towards
better health and productivity. Expert statement commissioned by Public
Health England and the Active Working Community Interest Company. Br J
Sports Med. 2015;49(21):1353.

9. Chu AY, Ng SX, Tan CS, Win AM, Koh D, Miller-Riemenschneider F. A
systematic review and meta-analysis of workplace intervention strategies to
reduce sedentary time in white-collar workers. Obesity Rev. 2016;17(5):467-81.

10.  Gilson N, Burton NW, van Uffelen JGZ, Brown WJ. Occupational sitting time:
employee’s perceptions of health risks and intervention strategies. Health
Promot J Austr. 2011;22(1):38-43.

11. Wallmann-Sperlich B, Bipp T, Bucksch J, Froboese I. Who uses height-
adjustable desks?-Sociodemographic, health-related, and psycho-social
variables of regular users. Int J Behav Nutr Phys Act. 2017;14(1):26.

12. Blacksher, Lovasi GS. Place-focused physical activity research, human
agency, and social justice in public health: taking agency seriously in studies
of the built environment. Health Place. 2012;18(2):172-9.

13. Such E, Mutrie N. Using organisational cultural theory to understand
workplace interventions to reduce sedentary time. Int J Health Promot
Educ. 2017,55(1):18-29.

14. Morgan-Trimmer S. Improving process evaluations of health behavior
interventions: learning from the social sciences. Eval Health Prof. 2015;38(3):
295-314.

15. Chau J, Daley M, Srinivasan A, Dunn S, Bauman AE, van der Ploeg HP. Desk-
based workers' perspectives on using sit-stand workstations: a qualitative
analysis of the Stand@Work study. BMC Public Health. 2014;14(1):752.

16. Dutta N, Koepp GA, Stovitz SD, Levine JA, Pereira MA. Using sit-stand
workstations to decrease sedentary time in office workers: a randomized
crossover trial. Int J Environ Res Public Health. 2014;11(7):6653-65.

17.  Graves L, Murphy R, Sheworkplace Brd S, Cabot J, Hopkins N. Evaluation of
sit-stand workstations in an office setting: a randomised controlled trial.
BMC Public Health. 2015;15(1):1145.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

42.

43.

45.

46.

47.

Page 14 of 15

Grunseit AC, Chau J, van der Ploeg HP, Bauman AE. "Thinking on your feet”:
a qualitative evaluation of sit-stand desks in an Australian workplace. BMC
Public Health. 2013;13(1):365.

Hadgraft N, Brakenridge C, Dunstan D, Owen N, Healy G, Lawler S. Perceptions
of the acceptability and feasibility of reducing occupational sitting: review and
thematic synthesis. Int J Behav Nutr Phys Act. 2018;15(1):90.

Johnson RB, Christensen L. Educational research: quantitative, qualitative,
and mixed approaches. 3rd ed. Thousand Oaks: SAGE Publications Ltd; 2008.
Alvesson M. Understanding organizational culture. London: SAGE; 2002.
Schein EH. Organisational Culture. American Psych. 1990;45(2):109-119.
Tromp N, Hekkert P, Verbeek PP. Design for socially responsible behavior: a
classification of influence based on intended user experience. Des Issues.
2011;27(3):3-19.

Desmet P, Hekkert P. Framework of product experience. Int J Design. 2007;
1(1):57-66.

Saariluoma P, Jokinen JP. Emotional dimensions of user experience: a user
psychological analysis. Int J Hum-Comput Int. 2014;30(4):303-20.

Hawe P, Shiell A, Riley T. Theorising interventions as events in systems. Am J
Community Psychol. 2009:43(3):267-76.

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A, French DP. A
refined taxonomy of behaviour change techniques to help people change
their physical activity and healthy eating behaviours: the CALO-RE
taxonomy. Psychol Health. 2011;26(11):1479-98.

Craig P, Dieppe P, Macintyre S, Michie S, Nazareth |, Petticrew M.
Developing and evaluating complex interventions: the new Medical
Research Council guidance. Br Med J. 2008,337:185-202.

Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, Moore L,
O'Cathain A, Tinati T, Wight D, Baird J. Process evaluation of complex
interventions: Medical Research Council guidance. Br Med J. 2015;350:1258.
Sands RR. Sport ethnography. Champaign: Human Kinetics; 2002.

Spradley JP. Participant observation. London: Harcourt Brace Jovanovich;
1980.

Hall J, Kay T, McConnell A, Mansfield L, et al. Int J Workplace Health Manag.
2019; ahead-of-print.

Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
2006;3(2):77-101.

Dunning E, Hughes J. Norbert Elias and modern sociology: knowledge,
interdependence, power, process. Tst ed. London: Bloomsbury Academic;
2013.

Braun V, Clarke V. Reflecting on reflexive thematic analysis. Qual Res Sport
Exerc Health. 2019;11(4):589-97.

Reckwitz A. Toward a theory of social practices: a development in culturalist
theorizing. Eur J Soc Theory. 2002;5(2):243-63.

Kosters M, Van der Heijden J. From mechanism to virtue: evaluating nudge
theory. Evaluation. 2015;21(3):276-91.

Chamorro-Koc M, Popovic V, Emmison M. Human experience and product
usability: principles to assist the design of user-product interactions. Appl
Ergon. 2009;40(4):648-56.

Scott K, Bakker C, Quist J. Designing change by living change. Des Stud.
2012;33(3):279-97.

Henderson B, Stuckey R, Keegel T. Current and ceased users of sit stand
workstations: a qualitative evaluation of ergonomics, safety and health
factors within a workplace setting. BMC Public Health. 2018;18(1):1374.
Waters TR, Dick RB. Evidence of health risks associated with prolonged
standing at work and intervention effectiveness. Rehabil Nurs. 2005;40(3):
148-65.

Gardner B, Smith L, Mansfield L. How did the public respond to the 2015
expert consensus public health guidance statement on workplace sedentary
behaviour? A qualitative analysis. BMC Public Health. 2017;17(1):47.

Karakolis T, Callaghan JP. The impact of sit-stand office workstations on worker
discomfort and productivity: a review. Appl Ergon. 2014:45(3):799-806.

Hunter EM, Wu C. Give me a better break: choosing workday break activities
to maximize resource recovery. J Appl Psychol. 2016;101(2):302.

Knight WB, Keifer-Boyd K, Amburgy PM. Revealing power: a visual culture
orientation to student-teacher relationships. Stud Art Educ. 2004;45(3):270-3.
Mansfield L, Hall J, Smith L, Rasch M, Reeves E, Dewitt S, Gardner B. “Could
you sit down please?” A qualitative analysis of employees’ experiences of
standing in normally-seated workplace meetings. PloS One. 2018;13(6):
€0198483.

Morgan-Trimmer S, Wood F. Ethnographic methods for process evaluations
of complex health behaviour interventions. Trials. 2016;17(1):232.



Hall et al. BMC Public Health (2019) 19:1692 Page 15 of 15

48.  Golden SD, Earp JA. Social ecological approaches to individuals and their
contexts: twenty years of health education & behavior health promotion
interventions. Health Educ Behav. 2012;39(3):364-72.

49.  Wierenga D, Engbers LH, Van Empelen P, Duijts S, Hildebrandt VH, Van
Mechelen W. What is actually measured in process evaluations for worksite
health promotion programs: a systematic review. BMC Public Health. 2013;
13(1):1190.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions k BMC




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Background to the study
	Multi-component intervention (SS-MC)
	Pilot RCT
	Process evaluation

	Recruitment and sampling
	Data collection
	Data analysis

	Results
	Behaviour change and habit formation
	Sit-stand desk design
	Employee health: expectations and outcomes
	The prioritisation of productivity
	Social norms and interpersonal relationships
	Normalisation of standing: organisational culture change

	Discussion
	Strengths and limitations

	Conclusions
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

