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Abstract  

Sedentary behaviour is linked to cardiometabolic health, independent of physical 

activity (PA), in a majority of the UK population. The workplace accounts for around 

70% of daily sitting time, thus making it a popular domain for intervention. This thesis 

included a critical review and four studies which evaluated the use of sit-stand desks 

in relation to; perceptions and experiences; acute blood glucose responses; longer-

term cardiometabolic health changes and self-reported use and finally the vascular 

health changes. Within this thesis a review of the literature was carried out, and 

examined evidence relating to occupational sedentary behaviour and its impact on 

health amongst adults, as well as the effectiveness of interventions to reduce 

occupational sitting time. The review highlighted that whilst many sit-stand desk 

interventions effectively reduced occupational sitting time, findings regarding both 

acute and chronic cardiometabolic responses to such interventions were equivocal. 

The review also highlighted that perceptions of sit-stand desk use are under-

investigated, particularly in the UK context.  Study one used focus groups to examine 

the perceptions and experiences of sit-stand desk work amongst UK based office-

workers. Expected health beliefs and personal health history were important drivers of 

behaviour change whilst experienced benefits, organisational culture and peers were 

important in maintaining behaviour change. Study two examined the acute blood-

glucose responses to sit-stand desk work using continuous glucose monitoring (CGM) 

and assessed changes to workplace sitting, standing and stepping time. Objectively 

measured workplace sitting time decreased by ~50% and total daily sitting percentage 

reduced from 70% to 45%. However there were no significant differences in post-

prandial blood glucose excursion between conditions.  Occupational sitting time of this 

sample was much lower than that previously reported within the literature and may 



 
 

explain differences in findings. Study three examined a longer-term (6 and 12 month) 

intervention, assessing self-reported sitting time, self-reported physical activity and 

cardiometabolic health markers including anthropometric measurements, predicted 

aerobic capacity, blood pressure and blood profiles. Self-reported sitting time 

significantly decreased over 6 and 12 month interventions.  A decrease was also seen 

in the control group prior to the intervention period suggesting a possible trial effect. 

Despite this change to self-reported sitting, there was no significant impact on 

cardiometabolic health markers. Study four explored the impact of an 8-week sit-stand 

desk intervention on flow-mediated dilation (FMD), blood pressure and blood profile 

whilst measuring fidelity to the intervention using both self-report and objective 

measures of PA and sitting time. There was a significant decrease in self-report total 

daily sitting time however, objectively measured sitting time and cardiometabolic 

health markers did not significantly differ over the intervention period. Moreover, a 

significant difference was observed between self-report and objectively measured 

sitting time at midpoint, in the intervention group only. To conclude, whilst sit-stand 

desks are an attractive means to work, which participants perceive to be of benefit 

physically, mentally and in their work performance, the installation of sit-stand desks 

in isolation does not appear to be a sufficient means by which to impact on longer-

term occupational sitting time.  Additionally, self-report methods may not be a suitable 

means to measure changes to sitting time during an intervention.  Future research 

should aim to explore the behaviour change techniques effective in reducing 

occupational sitting time, whether interventions which successfully decrease 

occupational sitting time bring about cardiometabolic benefits and disparities between 

perceived and measured outcomes of sit-stand desk interventions on activity levels, 

health markers, and performance markers.  
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1.1 Rationale and overview of thesis 

It has long been accepted that physical activity is key influencer of health and 

wellbeing.  Seminal research dates back to the 1950s, when research commonly 

known as The London Bus Study provided early evidence of the benefit of PA in terms 

of cardiovascular disease risk (Morris, Heady, Raffle, Roberts, & Parks, 1953).  This 

finding was corroborated in longshore workers, again showing those more active in 

their work to be at a lower incidence of cardiovascular disease risk and mortality 

(Paffenbarger, Laughlin, Gima, & Black, 1970). Whilst seminal research focussed 

upon workplace physical activity (PA), research moved toward leisure time PA and the 

quantification of dose needed, and thus early emphasis on the workplace was lost.  In 

the Harvard Alumni Study, it was shown that individuals needed to expend 2,000-

3,000 kcal per week to bring about benefits  (Paffenbarger, Hyde, Wing, & Hsieh, 

1986) and the Aerobic Centre Longitudinal Study further galvanised the emphasis on 

leisure time PA, stating;  

“A brisk walk of 30 to 60 minutes each day will be sufficient to 

produce the fitness standard (9 METs for women and 10METs for 

men)…” 

In the ensuing 20 years there has been a plethora of research which has investigated 

the role of leisure-time PA and exercise training in promoting health. To this end there 

is today detailed government guidance on the dose of exercise to be achieved by the 

general population, with specific detail differing between age groups and populations 

(for example those who are pregnant).  Additionally there are exercise guidelines for 

those with clinical conditions such as cardiovascular disease and exercise is 

increasingly used as a method of Prehabilitation and rehabilitation to conditions such 

as cardiovascular disease, pulmonary disease, type II diabetes and cancer.   
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Whilst the role of exercise in promoting health is well published and unequivocal, there 

has been an increase in attention paid to the independent risk sedentary behaviour 

might be having on health.  Indeed, whilst exercise participation rates have been 

increasing over time (Sport England, 2016), so too have rates in obesity and the 

prevalence of conditions such as type II diabetes (Chen, Magliano, & Zimmet, 2011).  

This led to the hypothesis that sedentary behaviour, particularly prolonged sitting, 

might be contributing to health risk, independent of physical inactivity (Bergouignan, 

Rudwill, Simon, & Blanc, 2011; Hamilton, Healy, Dunstan, Zderic, & Owen, 2008).  

Whilst early literature seemed to support this independent health risk, recent 

contributions by Ekelund et al. (2016) refute this claim, stating that 60-75 minutes of 

PA daily can attenuate this risk.  Nevertheless, this is a level of PA double that of 

current recommendations (Chief Medical Officers', 2019), a figure we know around 

40% of people don’t currently achieve (Sport England, 2016). For this reason, 

sedentary behaviour remains a health concern independent to PA.   

There are numerous domains in which individuals might accumulate prolonged sitting 

time, these include; travel, leisure (including reading, TV viewing, gaming) and school 

or the workplace.  The most popular target of intervention within the extant literature 

has been the workplace, likely owing to the large proportion of time individuals spend 

in the workplace and the increasingly sedentary roles individuals are employed in 

(Church et al., 2011).  Clemes et al. (2016) reported that full-time office workers spent 

significantly more time in sedentary behaviour on work days compared to non-work 

days, and that 71% of working days were spent sedentary. Sit-   stand desks have 

been shown to be effective at reducing workplace sitting time, however the evidence 

has been focused on relatively short-term periods (<6 months) and the impacts upon 

health markers have been equivocal(Shrestha et al., 2018) . Furthermore, there has 
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been a lack of investigation into the perceptions and user-experiences of such 

interventions in a UK context.  

Therefore, the central theme of this thesis was to investigate perceptions and 

experiences of sedentary behaviour amongst UK based-office workers, and the 

cardiometabolic responses to breaking up sitting time at work.   

1.2 Aims of the thesis 

The aims of this thesis are: 

1) To explore the perceptions and experiences of occupational sitting 

2) To investigate the acute and chronic physiological responses to breaking up 

occupational sitting within an office environment and  

3) To investigate the longer-term efficacy of sit-stand desks as an intervention to 

reduce occupational sitting.   

1.3 Structure of the thesis 

The thesis includes a review of the literature, four study chapters and a general 

conclusion/synthesis chapter, which also includes a comparative analysis of chapters 

3-5.  Chapter 2 (literature review) critically examined current and relevant research, 

outlining gaps in the evidence and providing a rationale and aims for the study 

chapters included in this thesis. Chapter 3 (study 1) examined the perceptions and 

experiences of occupational sitting time amongst UK office workers from three 

organisations in the North West of England.  Chapter 4 (study 2) examined the acute 

glucose responses to breaking up sitting time using a sit-stand desk in normally 

sedentary University employees. Chapter 4 (study 3) examined the impact of sit-stand 

desk use on cardiometabolic health and self-reported sitting time amongst call-centre 

agents in North East England and South Wales in a 6-12-month intervention. Chapter 
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5 (study 4) examined the vascular and metabolic responses to an 8-week sit-stand 

desk intervention, as well as objectively measured sedentary time and physical 

activity. Chapter 6 concludes, providing a general synthesis of the results from each 

study, drawing on the implications for both research and practice. A diagrammatic 

depiction of the thesis outline is illustrated in figure 1. 

Prior to the start of each study chapter, a ‘thesis study map’ is presented. This 

demonstrates the objectives of the subsequent study as well as key findings of the 

previous study. Table 1.1 is an example of a thesis study map that would be presented 

prior to study one. 
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Perceptions and experiences of occupational sedentary behaviour and cardiometabolic 

responses to reducing sitting time at work  

Study 1:     Perceptions and 

experiences of occupational 

sitting time amongst UK 

based office workers: a 

qualitative investigation 

  Objectives 

 To identify perceived barriers and perceived facilitators 

of sit-stand desk work, among UK based sit-stand desk 

and seated desk workers 

 

Study 2:  Acute blood 

glucose responses to sit-

stand desk work 

 

Study 3:  The impact of a 12 

month sit-stand desk 

intervention on sitting time 

of UK based call-centre 

workers 

  

Study 4:  Vascular 

responses to periods of 

seated and sit-stand desk 

work 

 

Table 1.1 Thesis Map Example 
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Figure 1 Diagrammatic depiction of the thesis structure 
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1.4 Ontological and Epistemological Position 

One’s research philosophy refers to “a system of beliefs and assumptions about the 

development of knowledge” (Saunders, Lewis, & Thornhill, 2009). Ontology (from the 

greek ‘onto’, meaning ‘being’ or ‘reality’) is concerned with assumptions we make 

about the nature of reality, whilst epistemology (from the greek ‘epistēmē’, meaning 

‘knowledge’) posits beliefs about how we might gain knowledge of said reality. May, 

Williams, Wiggins, and Bryman (1996) stated that “…the ontological shapes the 

epistemological”.  This section aims to offer clarity and transparency over knowledge 

claims made in this thesis and the ways in which I have sought to obtain valid 

knowledge.  

Prior to undertaking this PhD thesis I had completed a BSc in Exercise Physiology, 

and an MSc in Clinical Exercise Physiology. Throughout these studies I was exposed 

predominantly to a positivist approach to research. Positivism, supports the role of 

natural sciences methods in the study of social reality or the dynamics of society 

(Bryman, 2012). Within positivism, theories generate hypotheses which can be tested 

(the principle of deductivism), knowledge is gained through the gathering of facts (the 

principle of inductivism) and importantly science must be conducted in an objective 

manner (Bryman, 2012; Corry, Porter, & McKenna, 2019). Upon graduation I took a 

role of Health & Wellbeing physiologist, which required me to carry out quantitative 

measurements (e.g. blood pressure, blood sampling, ECG recording) on clients and 

to compare these to prior measurements, thus adhering broadly to a positivist 

approach to knowing.  However, in addition to this I was required to discuss lifestyle 

choices with clients, in the context of health promotion and to discuss their holistic 

wellbeing. During this time I became sensitive and aware to the idea that what might 

be observable in a laboratory may not bring about practical outcomes in different 



9 
 

environments, or realities.  This realisation challenged my viewpoint that valid 

knowledge can only be generated through laboratory tests and scientific method.  

Moon and Blackman (2014) argue that positivism is inadequate when the objective is 

to understand “human-environment action”.  This is important to consider, as the 

human-environment action is a central focus of this PhD thesis and arguably in all 

behaviour-related health research including sport and exercise (Beedie et al., 2016).   

Historically, researchers were thought to hold either a positivist or constructivist 

stance, and the notion of claiming to sympathise with both viewpoints might have been 

poorly regarded. This dichotomy between positivism and interpretetivism, and indeed 

between quantitative and qualitative research, was articulated by Newman, Benz, and 

Ridenour (1998). Newman argued that such dichotomy is based upon dissimilarities 

in beliefs about what reality is and whether or not it is possible to measure this reality. 

Furthermore, that the research methods applied are divergent, with positivism of 

quantitative research relying upon objective methods, whilst interpretivism of 

qualitative research relied upon subjective methods.  However, more latterly this 

dichotomy has been challenged. It has been argued that mixed-methods researchers 

adopt an approach which complements the more traditional methods of purely 

qualitative or quantitative research, reflecting a pragmatism approach (Johnson & 

Onwuegbuzie, 2004). Reflecting this continuum, from my own experiences I 

acknowledge a philosophy which has evolved from that of positivism and now blends 

constructivism with pragmatism.  Constructivism is a theory of knowledge acquisition 

based on the learner's interactive experience with the physical world whilst 

pragmatism is a branch of constructivism that “often lacks presuppositions of the 

knowledge to be achieved” (Siegesmund, 2020) and strives to reconcile objectivism 

and subjectivism (Saunders et al., 2009). Pragmatists hold the view that practical 
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consequences and real effects are vital components of both meaning and truth. Thus, 

something is true only to the extent that it works (Garrett, 2018). Klagge (2018) offer 

a simple account of pragmatism, that is “we know by doing and seeing what works”. 

Combining these philosophical viewpoints Haas and Haas (2002) argue that pragmatic 

constructivism seeks to uncover ideas about the world within the social conditions from 

which they arise or are constructed.   

With this viewpoint, I acknowledge that there are various plausible and appropriate 

methods by which to acquire knowledge, and this is reflected in the inclusion of both 

qualitative and quantitative research methods within this thesis. I also acknowledge 

that there are multiple means by which to interpret the environment, and no one view 

point can present the whole picture- ultimately that there may be many realities to be 

considered.   
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Chapter 2  

Review of the Literature - Sedentary 

Behaviour and Health  
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2.1 Methodological Approach  

This review presents literature related to occupational sedentary behaviour and its 

relevance to health amongst adults.  Both physiological and psychological aspects of 

health are examined. The review follows the analytical framework Search, AppraisaL, 

Synthesis and Analysis (SALSA) methods reflective of a literature review (Grant & 

Booth, 2009) which will be described in sections 2.1 below.  

2.1.1 Search, AppraisaL, Synthesis and Analysis Methods 

To conduct the literature review, an initial search of abstracts, using the search terms 

[((((((occupational) OR work) AND sedentary) OR sitting) AND health) AND sit-

stand)OR height-adjust*] was entered into PubMed.  Only data published in the 

previous ten years was included (i.e. from 2005 to 2015).  This search returned 86 

publications. This search was carried out periodically between 2015 and 2020 

(searching only the relevant year e.g. between 2015-2016, 2016-2017 etc. until the 

point of the review being closed in August 2019).  In addition to this, reference lists of 

key papers and citation searches were utilised to check for additional relevant 

literature and publication notifications were activated to allow for regular updates of 

the literature base.  Articles focusing on clinical, paediatric or older adult populations 

were not included.   Published evidence from epidemiological, cross-sectional and 

experimental research was examined, providing a rationale for the subsequent 

research studies included within this thesis.   

Appraisal of quality was carried out only on the 19 studies included in section 2.5.  The 

most recent Cochrane review by Shrestha et al. (2018) assessed risk of bias in the 

included RCT using Higgins et al. (2011) protocol.  Overall risk of bias was high for all 

sit-stand desk literature, of which 12 interventions were assessed. This high risk of 

bias was based upon; selection bias (inadequate randomisation and allocation 
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concealment), detection bias (blinding of outcome assessment), attrition bias 

(incomplete outcome data), reporting bias (selective reporting) and other bias (validity 

of outcome measure and baseline comparability of study groups). Findings suggested 

the sit-stand desk literature included offered low-quality evidence over short- and 

medium-term follow-up, with no evidence on their effect over longer-term follow-up 

periods.  Nineteen intervention studies were included in the current literature review, 

seven of which had not been included in the Cochrane review (Shrestha et al., 2018). 

Therefore, risk of bias was performed on these studies by the PhD researcher using 

the same tool (Higgins et al., 2011).  The studies included in the 2018 Cochrane 

Review are presented in Table 2.3, with those subsequently analysed by the PhD 

researchers in Table 2.4.    Replicating the criteria used by Shrestha et al. (2018) a 

study was deemed to be at low risk of bias overall if all domains had low risk of bias.  

A study was deemed at high risk of bias if one domain had a high risk of bias.  Blinding 

of participants or study personnel was removed, due to the practical limitations of 

blinding participant and researcher in this literature.  

2.2 Defining Health and Wellbeing 

In 1948 the World Health Organisation defined health as “…a state of complete 

physical, mental and social wellbeing and not merely the absence of disease…”. This 

definition remains current to date (World Health Organisation, n.d.). Despite this clear 

and well established definition of health, Witt et al. (2017) suggest that good health 

remains elusive for many.  In 2010 the World Health Organisation (2010) reported non-

communicable diseases (NCDs) to be the leading cause of death globally, further 

stating that NCDs are caused largely by four behavioural risk factors pervasive with 

modern life, including insufficient physical activity. In 2012 it was argued that if physical 

inactivity was eradicated, this would remove between 6-10% of NCDs and increase 
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life expectancy (Lee et al., 2012). Another risk factor for NCDs is overweight and 

obesity and currently more than two thirds of adults in England are classified as 

overweight or obese (Public Health England, 2017).  The economic burden of obesity 

is reported at £27 billion, a figure projected to rise by 2050 (Public Health England, 

2017).  In addition to physical wellbeing, mental wellbeing is included in the WHO 

definition of health. Common mental disorders such as anxiety, depression and 

obsessive compulsive disorders are reported to affect one in six people aged 16 and 

above in England (Barker, 2018).  These statistics, when considered in light of the 

WHO definition of health, highlight that a number of adults fall short of achieving what 

is defined as good health both mentally and physically.   

Miller, Williams, and O'Neill (2018) argued that workplaces are a leading cause of 

stress, and as such have a key role to play in reducing stress and costs of ill-health. 

Additionally, work places are becoming less active with work related physical activity 

and energy expenditure decreasing (Church et al., 2011). This supports the World 

Health Organisation (2007) statement that “all workers should be able to enjoy the 

highest attainable standard of physical and mental health and favourable working 

conditions”.  Despite this, the latest statistics report that in the UK 4.3 days per worker 

are lost annually due to sickness or injury (Office for National Statistics, 2017). 

Illnesses such as coughs and colds were the most common reason for sickness 

absence in 2016 (24.8% of total days lost), closely followed by musculoskeletal 

conditions (22.4%) and mental health conditions (11.5%). Managing the health and 

wellbeing of staff and minimising sickness absence and ‘presenteeism’ are therefore 

central to workplace health (Public Health England, n.d.-b).  By 2030 40% of the 

working age population are projected to have a long-term condition (Public Health 
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England, n.d.-a) thus suggesting the management of workplace health will further 

increase in importance.  

Separate to health is wellbeing, a concept which is less easily defined (Dodge, Daly, 

Huyton, & Sanders, 2012).   The Centre for Disease Prevention and Control (CDC) 

describe wellbeing as “… the presence of positive emotions and moods… the absence 

of negative emotions…satisfaction with life, fulfilment and positive functioning” 

(Centers for Disease Control and Prevention, 2018). It has been suggested that 

wellbeing promotion in the workplace should come before health promotion, as 

positive wellbeing will subsequently impact upon wellness and health (Miller et al., 

2018) and that positive affect can impact upon health behaviours. The concept of 

health and health behaviour change will be explored in section 2.4.  

2.3 Physical Activity, Sedentary Behaviour and Health  

It has long been accepted that physical activity (PA) and cardiorespiratory fitness 

(CRF) are beneficial to physical health, with Morris, Heady, Raffle, Roberts, and Parks 

(1953) reporting almost twice the occurrence of coronary heart disease (CHD) in 

sedentary bus drivers compared to more active bus conductors.  This was later 

corroborated by evidence that more active males had less atherosclerotic plaque and 

less coronary damage than those with lower activity levels (Morris & Crawford, 1958).  

Longshore workers had a 27% higher death rate than cargo handlers who expended 

~900kcal more per day (Paffenbarger, Gima, Laughlin, & Black, 1971).  This is further 

supported by the Harvard Alumni study which showed exercise to be inversely related 

to total mortality, primarily due to CV and respiratory causes (Paffenbarger, Hyde, 

Wing, & Hsieh, 1986).  More recently, the Aerobic Centre Longitudinal study focused 

on the protective role of CRF on all-cause mortality (Lee, Blair, & Jackson, 1999) and 

metabolic syndrome (Earnest et al., 2013) with findings from the Cooper Center 
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Longitudinal Study further supporting the importance of physical activity and CRF on 

cardiometabolic risk and all-cause mortality (Barlow et al., 2016; Shuval et al., 2015).  

In addition to physical health, leisure time physical activity has been associated with 

subjective wellbeing and positive affect (Scully, Kremer, Meade, Graham, & Dudgeon, 

1998; Wiese, Kuykendall, & Tay, 2018).  Whether these associations are attributable 

to physiological mechanisms such as an increase in body temperature, 

norepinephrine, serotonin and dopamine, or psychological factors that influence 

subjective wellbeing, such as positive effect, life satisfaction, autonomy, mastery, 

meaning, and affiliation, is unclear.  However, it could be argued that the two are not 

mutually exclusive with physical activity being shown to impact positively upon both 

physical and psychological health.   

Due to the compelling evidence linking physical activity and health, many governments 

and organisations have established physical activity guidelines. The American College 

of Sports Medicine in 1987 published guidelines, which recommended individuals 

should exercise 3-5 times per week at 50-85% of VO2max to increase fitness and hence 

promote health. These were updated on multiple occasions (1990, 1995 and 1998) 

however it was not until the Department of Health publication in 2004 that lifestyle 

activity was recognised within guidelines. Within this document it was recommended 

that individuals accumulate 30 minutes of moderate intensity activity on at least 5 days 

of the week.  These guidelines are reflected in the current UK guidelines, most recently 

updated in 2019.  The current guidelines recommend accumulating 150 minutes of 

moderate physical activity, or 75 minutes of vigorous physical activity per week (Chief 

Medical Officers', 2019). Individuals achieving these guidelines are said to be 

physically active, with those falling short of these guidelines classified as physically 

inactive. In 2012 it was estimated that 9% of premature mortality was attributable to 
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physical inactivity  (Lee et al., 2012), highlighting the importance of physical activity 

promotion for public health.  

Separate to physical inactivity however, is sedentary behaviour which in more recent 

years has been raised as an independent subject for public health concern (Buckley 

et al., 2015a; Hamilton, Healy, Dunstan, Zderic, & Owen, 2008). Indeed these most 

recent government guidelines on PA also now recommend both minimising and 

breaking up periods of sedentary behaviour (Chief Medical Officers', 2019).  

Sedentariness is defined as sitting or lying postures where energy expenditure is 

<1.5METs (Sedentary Behaviour Research, 2012; Tremblay, Colley, Saunders, Healy, 

& Owen, 2010). Indeed, an individual can be classed as both physically active and 

sedentary, as encompassed by the term “active couch potato” (Hamilton et al., 2008; 

Neville Owen, Sparling, Healy, Dunstan, & Matthews, 2010).   In 2019, the Chief 

Medical Officers’ guidelines on physical activity were updated to include the 

recommendation to minimise sedentary time, aiming to break up prolonged periods of 

inactivity with light physical activity (Chief Medical Officers', 2019).   

Early research showed that independent of PA, prolonged sitting was associated with 

poorer cardiometabolic health including blood glucose, blood cholesterol, and 

metabolic syndrome (MetS). The AusDiab study (n=159) objectively measured 

sedentary time and reported significant associations between sedentary time with 

waist circumference and clustered metabolic risk, independent of MVPA (Healy  et al., 

2008). Each 10% increase in sedentary time was associated with a 3.1cm increase in 

waist circumference (95% CI: 1.2-5.1cm), an effect deemed clinically important.   In 

further analysis authors reported that increased sedentary breaks were beneficially 

associated with waist circumference, BMI, triglycerides and 2-h plasma glucose 

independent of sedentary time and MVPA hence providing evidence that reducing 
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prolonged sitting may be beneficial for health (Genevieve N. Healy et al., 2008). 

Objectively measured sedentary time has also been associated with Metabolic 

Syndrome (MetS) independent of PA or CRF (Ekblom et al., 2015; Staiano, 

Harrington, Barreira, & Katzmarzyk, 2014).  Conversely, Emmanuel Stamatakis et al. 

(2017) reported limited evidence of an association between sitting time and incident 

diabetes amongst civil servants.  Whilst total sitting and TV sitting showed association 

with incident diabetes, including BMI in the model attenuated these associations. 

However, it must be noted that this sample reported mean daily walking time, which is 

double the UK national average, and thus could have had a protective effect. An 

overview of systematic reviews further highlights this, reporting that despite strong 

evidence of a relationship between sedentary behaviour, mortality, CVD and T2DM, 

the relationship is complex and warrants further investigation (Rezende, Rodrigues 

Lopes, Rey-López, Matsudo, & Luiz, 2014).   

In addition to markers of cardiometabolic health, associations have been reported 

between sitting time and cancer-, cardiovascular disease- and all-cause, mortality. 

Importantly, the risk observed increases across sitting time categories in a dose-

response nature and independent of MVPA over a 12.5yr follow up (Katzmarzyk, 

Church, Craig, & Bouchard, 2009).  Matthews et al. (2012) also reported total sitting 

time to be positively associated with all-cause mortality after adjustment for 

confounding factors including MVPA.  Moreover, in later analysis researchers reported 

that in those adults who were active for <2-h per day, replacing 1-h per day of sitting 

with an equal amount of activity (exercise or non-exercise) was associated with lower 

all-cause mortality.  For individuals exercising >2-h per day the replacement of sitting 

needed to occur with exercise to be associated with lower mortality (Matthews et al., 

2015).   
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Ekelund et al. (2016) challenged these earlier findings, which reported sedentary time 

to be an independent risk factor.  Authors suggested that PA at a dose of 60-75 

minutes per day can in fact attenuate the risk associated with prolonged sitting, and 

that cardiorespiratory fitness (CRF) may offset the relationship between sitting time 

and mortality (Shuval et al., 2015).  Nonetheless, given that only 60% of the UK 

population currently achieve the recommended 150 minutes PA per week (Sport 

England, 2016), the required amount (>420 mins per week) to diminish the risk of 

sitting is likely to be unattainable for many. If as suggested by Stamatakis et al. (2018) 

sitting is the inverse of too little PA, then perhaps reducing sitting is a step in the 

direction of increasing incidental “light” PA and non-exercise activity thermogenesis 

(NEAT) in a predominantly sedentary and, or inactive population.  

The relationship between sedentary behaviour and health outcomes are clearly 

somewhat ambiguous.  It has been suggested that a large proportion (65-96%) of the 

association between sedentary behaviour and health markers can be explained by 

BMI, with WC showing slightly lower but similar results (Stamatakis & Hamer, 2012; 

Emmanuel Stamatakis et al., 2017). Stamatakis et al. (2018) also caution against 

evidence which reports sitting time as an independent risk factor.  A reliance on self-

report methods, the use of proxies such as TV viewing, and the likelihood that sitting 

time is the inverse of too little PA are reported to hinder the strength of the current 

evidence base.  Furthermore, the multiple domains of sitting time make comparison 

difficult; Whitaker et al. (2018) compared associations of six sedentary tasks with 

cardio-metabolic risk factors, indicating that TV viewing has a more adverse 

association with these risk factors than other sedentary behaviours such as using the 

computer, reading or sitting in the car.  Conversely,  Warren et al. (2010) report car 

travel sitting time to be positively associated with cardiovascular disease mortality, 
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with >10 hours per week of car travel associated with an 82% greater risk than those 

reporting <4 hours of car travel per week.  Finally, differences in assessment methods 

used and statistical models applied may also contribute toward these equivocal 

findings. Stamatakis, Hamer, Tilling, and Lawlor (2012) in a cross-sectional study of 

5948 adults showed that sitting time was only associated with cardio-metabolic risk if 

it was measured by self-report thus making comparison of findings utilising multiple 

methods more challenging. Despite the equivocal findings, evidence does suggest that 

sedentary behaviour is linked to both morbidity and mortality, in a relationship which 

is dose-response in nature, and perhaps worsened amongst those who are 

overweight, obese, or physically inactive.  Despite this widely-documented relationship 

between sedentary behaviour and health outcomes, the physiology underpinning this 

relationship remains elusive (Chau et al., 2013; Hamilton et al., 2008; Healy  et al., 

2008; Healy  et al., 2008; Katzmarzyk et al., 2009; Machado-Rodrigues et al., 2015; 

Thorp et al., 2009; Warrenet al., 2010).  Translational studies would therefore seem 

required to identify the underlying mechanisms responsible for any such relationships 

(Hamilton , Hamilton, & Zderic, 2007).  Literature investigating such mechanisms will 

be explored in section 2.5.  

2.4 Models of Health Behaviour Change  

The evidence presented in section 2.3 clearly supports the need for both increased 

physical activity levels and reduced sedentary behaviour to promote health.  Methods 

by which to change behaviour, including theories and models which have been applied 

in the context of occupational sedentary behaviour will be explored in section 2.4 of 

this literature review.  
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2.4.1 Health Beliefs, Positive Affect and Behaviour Change 

It is purported that health beliefs affect health behaviours, as encompassed in the 

Health Belief Model (HBM), which consists of four dimensions; perceived 

susceptibility, perceived severity, perceived benefits and perceived barriers (Janz & 

Becker, 1984).  Kasl and Cobb (1966) defined health behaviour as “any activity 

undertaken by a person believing himself to be healthy, for the purpose of preventing 

disease..” (p. 246). This is separate from sick-role behaviour, defined as “activity 

undertaken by those who consider themselves ill, for the purpose of getting well”. How 

likely an individual is to engage with a particular type of health behaviour or sick-role 

behaviour is dependent upon the perceived threat of the consequence and the 

perceived benefit or value of the behaviour (Kasl & Cobb, 1966).  The HBM has not 

yet been examined in the context of sedentary behaviour, despite having been widely 

used in physical activity literature. Furthermore Weinstein, Sandman, and Blalock 

(2008) highlighted the limitation of assuming health beliefs will govern behaviour.  This 

cannot be the case if one does not currently hold any health beliefs to do with a certain 

behaviour, thus suggesting those who are not aware of the health risks of prolonged 

sitting may partake in the behaviour purely due to social and environmental norms.  In 

turn, this would support that raising awareness of sitting behaviour may play a role in 

changing such habits.  

Indeed, awareness of sedentary behaviour seems to be increasing. Chau, McGill, 

Freeman, Bonfiglioli, and Bauman (2018) evaluated the media coverage given to the 

first occupational sitting time guidelines published in 2015 (Buckley et al., 2015b), 

reporting that in the four weeks following its publication the consensus statement was 

reported in 58 news articles.  Most recent figures show that it has since been shared 

around 500 times on social media, in addition to featuring in 95 news outlets (BMJ, 
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2019).  Such media coverage will impact on knowledge of particular health risks and 

can influence subsequent health behaviour and actions (Hayes et al., 2007).  In 

addition to this increased media coverage, the prevalence of activity monitoring has 

increased so that 17% of the population now report using a wearable monitor to track 

their activity levels (YouGov, 2017). This further suggests that public interest in the 

health implications of prolonged sitting is growing.  

Despite this, sitting time and in particular occupational sitting time, remains ubiquitous.  

Furthermore, the perceptions of sitting time and the impact of health beliefs on 

occupational sedentary behaviour have not yet been extensively examined within the 

literature, therefore little is known about how perceptions might influence behaviour. 

In a study of 140 office workers, 88% of participants reported an association between 

sitting time and health, with musculoskeletal health being the most prominent theme, 

followed by general health and weight gain (McGuckin, Sealey, & Barnett, 2017). 

Despite the evidence to suggest workplace sitting is perceived negatively, there is little 

evidence to investigate the impact of such beliefs on sedentary behaviour. Renaud, 

Huysmans, van der Ploeg, Spekle, and van der Beek (2018) assessed the frequency 

of use of sit-stand desks amongst 1098 office workers who had long-term access to 

sit-stand workstations (>6 months).  They reported three types of user; non-users 

(32.1% of the sample), monthly/weekly users (37.5%) and daily users (30.4%).  A 

higher proportion of those classified as daily users reported perceiving sit-stand desk 

work as being healthier and improving productivity and energy when compared to the 

perceptions of non-users. Non-users reported discomfort and impracticalities with sit-

stand desk work. These findings correspond with the barriers to and benefits of factors 

encompassed in the HBM.  It would appear that to increase usage of sit-stand desks, 

interventions should aim to increase the knowledge of health benefits of interrupting 



23 
 

sitting and put in place measures to overcome barriers such as discomfort and 

impracticalities. 

Further supporting health benefits as important motivators for change, Mazzotta, 

Ferrar, Fraysse, Lewis, and McEvoy (2018) reported that the most common reasons 

for the uptake of standing desk work included back pain (44%) and tiredness (22%). 

These findings suggest the uptake or usage may be linked closely to experiences of 

personal health, or health beliefs.   Indeed Weinstein et al. (2008) suggested that those 

perceiving themselves as high risk of a particular health outcome may make more 

salient changes following intervention. Taken together these findings would suggest 

that individual health beliefs may at least in part impact upon sedentary behaviour in 

the workplace. It is unclear however whether this is linked to preventative health 

behaviour (an activity carried out for the purpose of avoiding ill health) or sick-role 

behaviour (an activity carried out with the purpose of alleviating ill health) with 

Mazzotta’s findings perhaps suggesting the latter.  

Musculoskeletal improvements, increased energy and work performance 

improvements are highlighted as consequences of reducing workplace sitting (N. D. 

Gilson, Burton, van Uffelen, & Brown, 2011b). This focus on acute benefits is 

suggested as noteworthy, as participants do not appear to focus on improving longer-

term health outcomes or disease risk (N. D. Gilson et al., 2011b; Sudholz, Salmon, & 

Mussap, 2018).  Raising awareness of these acute benefits, if they are supported by 

evidence, might then be important in promoting the uptake of occupational sitting time 

interventions.  Additionally, these acute benefits of reducing sitting might also be 

reflective of positive affect outcomes (the experience of positive emotions such as 

happiness, calm and contentment) from reducing sitting.  Positive affect has been 

reported to positively impact upon biological markers of health and health outcomes 
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(Pressman, Jenkins, & Moskowitz, 2019) as well as health behaviour (Van Cappellen, 

Rice, Catalino, & Fredrickson, 2018).  

The link between positive affect and health outcomes is thought to be largely due to 

positive affect being a “pathway to health” (Hogan, Catalino, Mata, & Fredrickson, 

2015).  In support of this notion is the broaden and build theory of positive emotions. 

This theory postulates that with frequent recurrence, momentary positive emotions 

build personal resources that contribute to wellbeing, both physical and emotional 

(Fredrickson & Joiner, 2018). Van Cappellen et al. (2018) built upon this, in a theory 

they termed the upward spiral theory of lifestyle change.  They reasoned that positive 

affect experienced during health behaviours would increase participation in such 

behaviours and thus subsequently impact health.  Evidence to support such theories 

are notably difficult to obtain due to the transient nature of positive affect, the 

recollection of which can be impacted upon by the state during which measurement is 

taken (Pressman & Cohen, 2005). However, positive affect has been shown to predict 

health behaviour outcomes, including physical activity (Van Cappellen et al., 2018).  

The role of positive affect in sedentary behaviour however has not yet been examined. 

Preliminary evidence has shown sedentary behaviour reduces positive emotion which 

may subsequently lead to poorer psychosocial resources (Hogan et al., 2015).  

The findings from the notably limited evidence seem to suggest that those presenting 

to take part in sit-stand desk interventions hold positive health beliefs about the 

outcomes likely to come from such behaviour. Furthermore, those not taking the 

opportunity to use a sit-stand desk, report barriers including discomfort and 

impracticalities as the reason for this. However, whether such health beliefs translate 

to action on occupational sedentary behaviour has not been investigated and requires 

exploration.  Furthermore, the role of positive affect, which has been shown to impact 
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upon PA behaviour change, may play a role in sedentary behaviour; however, this has 

yet to be examined.  

2.4.2 The Socio-Ecological Model   

Workplace health interventions are, by default, embedded in the socioecological 

model of health (Fertman, 2015).  This model, proposed by Bronfenbrenner (1981), 

considers human behaviour and development to be influenced by the individuals 

themselves, but also by the environment which one finds themselves within.   There 

are micro-, meso-, exo-, and macro-systems reported, which interact and influence 

behaviour (Figure 2.1).  Fitzgerald and Spaccarotella (2009) in their review provided 

an overview of the common barriers to health behaviours, specifically healthy eating 

and physical activity, in the context of each level of the socioecological model.  

However, the model has seldom been used when exploring occupational sitting time. 

An Australian study explored participants’ perceptions of outcomes associated with a 

workplace e-health software, which was designed to reduce prolonged occupational 

sitting time (Cooley, Pedersen, & Mainsbridge, 2013). The data collected indicated 

that participation in the intervention had benefits at an individual level including 

feelings of freedom and control.  Participants also reported the intervention to increase 

their awareness of sitting habits both within and beyond the workplace setting which 

consciously modified their behaviour. Changes at the mesosystem level were also 

reported, including a change in norms whereby moving around at work felt acceptable, 

and increased social interaction.  Finally, the exosystem was influenced with 

employees reporting senior management to be more aware and supportive of 

promoting health at the workplace, particularly beyond 30 minutes of physical activity. 

In a study of University office workers in the UK, researchers found changes to both 

the micro-system (i.e. personal) and the meso-system, in line with findings of Cooley 
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et al. (2013).  Authors reported that despite initial concerns about colleagues’ reactions 

to standing at work, participants in fact received encouragement from others and 

reported that standing was conducive to social interaction (Dewitt et al., 2019). These 

findings would suggest that an intervention to tackle sitting behaviour at a personal 

level, is likely to also have impacts on wider environments including interpersonal and 

organisational levels, and that these might have important implications in the longevity 

of an intervention.  Research into the impacts of reducing sitting on each level of the 

socioecological model is however scare and warrants further investigation. 
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Figure 2.1 The Socioecological Model (Ma, Chan, & Loke, 2017) 
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2.4.3 Self-Determination Theory 

The self-determination theory (SDT) is a theory of behaviour change which is focused 

on the processes through which an individual develops motivation to make a health 

behaviour change, in addition to what maintains that motivation over time (Ryan, 

Patrick, Deci, & Williams, 2008).  The SDT posits that human motivation requires the 

meeting of innate psychological needs for competence, autonomy and relatedness 

(Deci & Ryan, 2000).  Specifically, authors suggest that a sense of autonomy and 

competence are central to self-regulating and sustaining health-behaviour change 

(Ryan et al., 2008).  This theory has been widely applied in physical activity and 

exercise literature (Teixeira, Carraça, Markland, Silva, & Ryan, 2012), however, the 

SDT has not been widely applied to sedentary behaviour literature. Gaston, De Jesus, 

Markland, and Prapavessis (2016) investigated sedentary-derived autonomous and 

controlled motives for sedentary behaviour and found that amongst University staff 

and students (n=571) autonomous motives underpinned leisure sitting time whilst 

controlled motives were more strongly associated with work/school sedentary 

behaviour. De Cocker, De Bourdeaudhuij, Cardon, and Vandelanotte (2015) built 

autonomy into a web-based intervention to reduce sitting by allowing participants to 

choose specific sections of advice they wanted to request as well as allowing 

participants to change their preferences regarding emails received.  Results showed 

positive intervention effects on self-reported sitting time at work, self-reported sitting 

time during leisure, and objectively measured breaks at work however these were only 

statistically significant in the self-reported variables. Further research is therefore 

required to investigate whether SDT is important in bringing about sedentary 

behaviour and particularly occupational sedentary behaviour change.  
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2.4.4 COM-B and Behaviour Change Wheel 

A review by Abraham, Kelly, West, and Michie (2009) identified evidence based 

principles which underpin effective behaviour change.  These included knowledge & 

outcome expectancies; personal relevance; positive affective attitudes; descriptive 

norms; subjective norms; personal and moral norms; self-efficacy; intention/goal 

setting; behavioural contracts; social relationships and relapse prevention.  Michie, 

van Stralen, and West (2011) then conceptualised these principles according to three 

high-level influences on behaviour; capability, opportunity, motivation and behaviour, 

presenting the COM-B model.  The COM-B model suggests that effective behaviour 

change requires both intrapersonal (capability and motivation) and environmental 

(opportunity) influences, and that interventions should therefore aim to target one or 

more of these factors.  A framework which centres on the COM-B model is the 

Behaviour Change Wheel (Michie et al., 2011).   This is an integrative framework which 

synthesises 19 frameworks of behaviour change which were evaluated against 

conceptual coherence, comprehensive coverage of intervention types, and linkage to 

a model of behaviour.  Within this synthesis none of the frameworks met all three of 

these criteria, however there was overlap noted between them; for this reason, the 

integrative framework known as the Behaviour Change Wheel (Figure X) was 

proposed.  The Behaviour Change Wheel has been applied to a UK based intervention 

to reduce sitting time (Munir et al., 2018), showing reductions of ~83minutes per day 

at 12 months (Edwardson et al., 2018). Authors have also applied the COM-B model 

in exploration of drivers of sedentary behaviour amongst office workers (Ojo, Bailey, 

Brierley, Hewson, & Chater, 2019).   
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Figure 2 Behaviour Change Wheel (Michie et al., 2011) 

 

2.5 Reducing Occupational Sedentary Behaviour  

This section will present evidence on the prevalence of occupational sitting time with 

relevance to health. Sit-stand desk interventions to reduce sitting time and their 

implication on cardio-metabolic health markers will be examined in section 2.5. The 

workplace performance and wellbeing impact of such interventions are presented in 

section 2.5. 

It has been postulated that early PA research by J. Morris and Heady (1953) and J. C. 

Morris, MD (1958) may be interpreted as highlighting the negative health 

consequences of high occupational sitting rather than low occupational activity (N. 

Owen, 2012). Despite this, and evidence that physical inactivity and sedentary 

behaviour are detrimental to health, UK adults spend 71% of occupational hours 

sedentary (Clemes, O'Connell, & Edwardson, 2014).  Moreover, daily sitting time is 
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higher on work days (625 ± 168 min.day), compared with non-work days (469 ± 210 

min.day), and is higher still amongst those not meeting the PA guidelines (630 ± 

168min.day) when compared with those meeting the guidelines (607 ± 167 min.day) 

(Clemes et al., 2016).  Furthermore, those who are the most sedentary at work are 

more sedentary during leisure time (Clemes et al., 2014) thus placing occupational 

sedentary time as a target for intervention. Furthermore Buckley et al. (2015a) suggest 

desk-based workers should accumulate 2-4 hours/day of light activity or standing, thus 

further highlighting that work based interventions are needed to reduce daily sitting 

time (van Uffelen et al., 2010).  

2.5.1 Acute Physiological Responses to Prolonged Sitting & Sitting 

Breaks  

The acute responses and chronic physiological adaptations to prolonged sitting 

include: metabolism, vascular function, energy expenditure and these will be 

examined in section 2.5.1, 2.5.2 and 2.5.3 below. A summary of these studies is 

presented in Table 2.1.  

2.5.1.i Acute Metabolic Responses  

The focused study of the effects of prolonged sitting, independent of exercise, on 

health has only emerged in the last decade and a half. Early physiological studies 

involved animal models to offer insight into the metabolic adaptations to sedentary 

behaviour (Bergouignan, Rudwill, Simon, & Blanc, 2011; Bey et al., 2003; Bey & 

Hamilton, 2003; Zderic & Hamilton, 2006).  Indeed 12 to 240 hours of immobility in 

animal models elicit reductions in lipoprotein lipase activity (LPL) and triglyceride 

(TRG) uptake (Bey et al., 2003; Hamilton , Etienne, McClure, Pavey, & Holloway, 

1998; Zderic & Hamilton, 2006).  Furthermore, human bed rest and immobility studies 

elicit changes in insulin and triglycerides, suggesting sedentary behaviour could lead 
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to “metabolic inflexibility” (Bergouignan et al., 2011; Stephens, Granados, Zderic, 

Hamilton, & Braun, 2011).  However, given the differences between total bed rest and 

prolonged sitting associated with daily life, and obvious implications with using animal 

studies, further research was required to examine physiological responses to 

sedentary behaviour more reflective of modern, sedentary lifestyles.   

Indeed, research of this type in humans is more contradictory than earlier animal 

studies. Miyashita et al. (2013) found no difference in postprandial lipaemia between 

standing and sitting (p=1.0), a finding in agreement with Bailey and Locke (2015). This 

seems to contrast with animal studies which report LPL activity and triglyceride uptake 

are decreased with hind-limb unloading (Bey & Hamilton, 2003) and human studies 

which report intermittent standing increases fat oxidation (Hawari, Al-Shayji, Wilson, 

& Gill, 2016).  Furthermore whilst evidence shows that breaking up prolonged sitting 

with walking improves postprandial glycemia in both normal weight and 

overweight/obese adults (Dunstan et al., 2012; Peddie et al., 2013), there is conflicting 

evidence regarding the impact of breaking up sitting with standing on blood glucose.  

Buckley, Mellor, Morris, and Joseph (2014) had participants stand for an afternoon of 

office work which elicited a 50% decrease in blood glucose integrated area under the 

curve (iAUC). Similarly Gao et al. (2017) showed glucose net area under the curve 

was 42% lower following a two hour standing condition when compared to sitting. 

Thorp et al. (2014) used standing breaks of 30 minutes every hour which elicited an 

11.1% decrease in blood glucose AUC. Conversely,  Bailey and Locke (2015) used 2 

minute standing breaks every 20 minutes and showed no impact on blood glucose.  

Similarly, Hawari et al. (2016) did not elicit changes in blood glucose, insulin or 

triglycerides through the use of intermittent standing breaks (1.5 minutes, 10 times 

every 30 minutes) in overweight and obese men.  All studies with the exception of 
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Buckley randomized the delivery of conditions, thus suggesting no carry over or order 

effect is likely.  The differences in findings may be attributed to differences in the 

volume of standing, i.e. the dose applied with those implementing longer standing 

periods generating the greatest results (Buckley et al., 2014; Gao et al., 2017).   

Whilst the acute metabolic responses to breaking up sitting time among healthy 

populations is conflicting, evidence does suggest however that among those with 

dysglycemia, effects may be more profound and consistent. Incremental area under 

the curve (iAUC) is significantly reduced by standing (3.5 ± 0.8 mmol/L·h) or walking 

breaks (3.8 ± 0.7 mmol/L·h) in a sample of dysglycemic postmenopausal women 

(Henson et al., 2016).  Edwardson et al. (2017) offer cross-sectional evidence to 

support this, reporting that among those at high-risk of T2DM reallocating prolonged 

sitting to shorter sitting periods, standing and or stepping, is beneficial to metabolic 

measures such as fasting and 2-hour insulin and glucose.   Moreover, amongst those 

with T2DM, interrupting 7-h prolonged sitting with intermittent walking reduced 22-h 

hyperglycemia (Dempsey et al., 2017).  These findings support the suggestion that 

managing sedentary behaviour may play a role in both primary prevention and disease 

management of T2DM (Dempsey, Owen, Biddle, & Dunstan, 2014).  

Despite the ambiguous nature of the literature it seems apparent that there is a 

metabolic response to frequently breaking up sedentary time with standing or light 

activity which requires further investigation.  The dose needed to elicit this response, 

whether this occurs in otherwise healthy individuals and any longer-term impacts of 

such metabolic responses which may influence health and disease risk also require 

investigation.   
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2.5.1.ii Acute Vascular Responses 

Endothelial function which is known to correlate with the development of CVD, has 

been shown to reduce following a bout of prolonged sitting. It has therefore been 

postulated that this could represent at least part of the link between sedentary 

behaviour and CVD morbidity and mortality (Restaino, Holwerda, Credeur, Fadel, & 

Padilla, 2015). Cerebral blood flow has been shown to decrease with prolonged sitting 

(4h) in healthy desk-based workers (Carter et al., 2018). McManus et al. (2015) 

showed that with a three-hour sitting condition, flow mediated dilation (FMD) of the 

superficial femoral artery (SFA) is impaired by up to 33% in young girls (aged 8 - 10 

years).  Both Restaino et al. (2015) and Thosar, Bielko, Mather, Johnston, and Wallace 

(2015) have reported similar findings in adult populations following 6 and 3 hours of 

sitting respectively. Brachial artery FMD does not seem to be altered by prolonged 

sitting (Grace et al., 2018; Restaino et al., 2015) suggesting a localised response only.   

Importantly, acutely breaking up prolonged sitting with activity has been shown to 

attenuate the reduction in vascular function.  This improvement has been shown using 

a variety of methods including fidgeting (Morishima et al., 2016), regular walking 

breaks (2 – 5 minutes), a single walking break (10 – 16 minutes) (Carter et al., 2018; 

McManus et al., 2015; Restaino et al., 2015; Thosar et al., 2015), and resistance 

exercise (Carter & Gladwell, 2016; Grace et al., 2018).  Carter et al. (2018) show that 

the frequency of breaks is also important, with a 2 minute walk every thirty minutes 

attenuating the negative impact of sitting, whilst the same amount of walking 

accumulated at one time point was not as effective. The mechanism responsible for 

this is thought to be sustained blood flow as submerging one leg in heated water 

(42ºC) during the experimental condition (Restaino et al., 2016) and applying a 

fidgeting movement to one leg (1 minute on/4 minutes off) (Morishima et al., 2016) 
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have been shown to attenuate the reduction in shear rate and subsequent FMD of the 

local popliteal artery.   

Whilst evidence seems to support that prolonged sitting hinders endothelial function, 

and that this can be attenuated by increasing blood flow with activity there is little 

evidence of the long-term implications of this.  Research is therefore required to 

examine any chronic vascular adaptations to prolonged or reduced sedentary time.   

2.5.1.iii Acute Energy Expenditure Response 

Researchers have long hypothesised that reducing sitting time would increase non-

exercise activity thermogenesis (NEAT) thus subsequently increasing total energy 

expenditure (EE). Indeed Levine et al. (2005) highlighted differences in sitting time 

between BMI classifications, suggesting that lower NEAT observed with sedentary 

behaviour may contribute to the development of obesity.  Using METs values provided 

by the Compendium of Physical Activities the metabolic cost of standing is double that 

of sitting (Ainsworth et al., 2011). Despite this, and despite acute metabolic and 

vascular responses to breaking up sitting, the impact on EE is less clear. A pilot study 

which directly measured EE showed no significant difference during seven minutes of 

seated desk work (1.296 ± 0.25 kcal/min) when compared to seven minutes of 

standing desk work (1.287 ±.31 kcal/min) (Speck & Schmitz, 2011). Measuring posture 

for a slightly longer duration of 15 minutes, Popp, Bridges, and Jesch (2018) showed 

that standing EE was ~7% higher than sitting, representing only a small effect size. 

Applying a longer and perhaps more representative standing duration of 100 minutes 

Wang, Song, Baker, Fekete, and Gu (2018) report that EE is significantly greater 

during standing (1.62 ± 0.09kcal/min) when compared to sitting (1.43 ± 0.07kcal/min, 

p<.005) showing an increase of ~13%.  Similarly, in a two-hour standing condition EE 

has been shown to be increased by ~9% (1.2 ± 0.2kcal/min) compared to two hours 
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of continuous sitting (1.1 ±. 0.1 kcal/min, p=.0002) (Gao et al., 2017). This concurs 

with Buckley et al. (2014) who found an afternoon of standing work increased EE by 

174±66 kcals (p=0.028) compared with the sitting condition. Hawari et al. (2016) 

reported that prolonged standing breaks (15 minutes sit, 15 minutes stand) elicited a 

10.7% increase in EE above prolonged sitting. Furthermore, whilst matched for total 

volume, intermittent standing (10 x 1.5 min standing every 30 mins) induced a 9% 

further increase in energy expenditure compared to prolonged standing thus 

suggesting the frequency of standing breaks is important (Hawari et al., 2016). 

Conversely, Wang et al. (2018) report that alternating between standing and sitting 

every 20 minutes does not elicit a significant difference in EE compared to continuous 

sitting, despite an increased EE of ~8% (Wang et al., 2018).  Taken together, this 

research suggests that whilst there may be some evidence of changes to EE with 

changing posture, the scale of such changes seem to differ across studies.  Given the 

small changes to EE between postures, it is perhaps unlikely that this is a mechanism 

mediating the relationship between sedentary time and health.    Peddie, Cameron, 

Rehrer, and Perry (2015) suggest that whilst muscle contractions performed whilst 

standing, may not be sufficient to elicit measurable increases in EE, they could be 

enough to increase permeability of the muscle and hence influence positively markers 

such as glucose and insulin as previously examined. 

An important caveat within the literature examined, is the occurrence of activities of 

daily living and fidgeting even during experimental conditions.  It has been reported 

that participants will record 18-29 minutes of light activity over a 9 hour period, through 

movement such as fidgeting, shuffling or going to the bathroom (Peddie et al., 2015). 

For this reason, the external validity of lab-based studies which strictly regulate 

prolonged sitting time, may be limited as this does not replicate free-living leisure time 



37 
 

or occupational sedentary behaviour. Thus the acute responses seen in laboratory 

based studies may not translate into office based studies, where activities of daily 

living are ubiquitous.  Both acute and longer-term responses to reduced sitting time 

therefore need to be examined in free-living environments to investigate the translation 

of laboratory-based research to practice. 
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

Metabolic Responses to Interrupting Sitting 

Dunstan 
(2012) 

45-65 19; 
OW/o
bese 

58% 42% Australia Randomised cross-over; 
1) PRO-sit, 2) sit-LIW (2 
min 3.2km/h every 20 
min), 3) sit-MIW (5.8 -6.4 
km/h every 20min) 

Postprandia
l glucose 
and insulin  

Venous 
blood 
samples  

Glucose iAUC sig ↓ in both 
conditions (light 5.2 [4.1 -6.6], 
moderate 4.9 [3.8-6.1] mmol/L) 
compared to sitting (6.9 [5.5 – 
8.7] mmol/L) 
Insulin iAUC ↓ in both 
conditions (light 633.6 [552.4 -
727.1], moderate 637.6 [555.5-
731.9] pmol/L) compared to 
sitting (828.6 [722.0-950.9] 
pmol/L)  

Miyashita 
(2013) 

26.8 
(2.0) 

15 100% 0% Japan Random order; 3 x 2-day 
trials: sitting, standing (6 
x 45min) and walking 
(30min at 60% HRmax)  

Postprandia
l lipidemia  

Venous 
blood 
samples 

Serum TRG sig ↓ for walking 
trial than sitting and standing 
trial. Postprandial glucose sig ↓ 
for walking trial compared to 
sitting.  
No difference between sitting 
and standing trial.  

Peddie 
(2013) 

25.9 
(5.3) 

70 40% 60% New 
Zealand 

Randomised, cross-over. 
1) PRO-sit (9-h), 2) Pre-
PA (30min walk before 
sitting), 3) Reg-PA 
(1min40s walk every 30 
min) 

Postprandia
l 
metabolism  

Indirect 
calorimetry
, venous 
blood 
sample 

Insulin plasma iAUC differed 
between interventions. Reg-PA 
↓ by 866.7 (605.0, 1227.5) IU.L-
1.9h-1 compared to PRO-sit and 
by 542.0 (179.9, 904.2) IU.L-
1.9h-1  when compared to Pre-
PA.  
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

Plasma glucose iAUC differed 
between interventions. Reg-PA 
↓ by 18.9 mmol/L (10.0, 28.0) 
compared to  PRO-sit and by 
17.4mmol/L (8.4, 26.3) 
compared to Pre-PA 
Pre-PA ↓ TRG iAUC by 6.3 
mmol/L (1.8, 10.7) compared 
with Reg-PA.  

Buckley 
(2014) 

22-59 10 20% 80% United 
Kingdom 

Non-randomised, 
repeated measures. 1) 
Pro-sit after lunch 2) 
Standing desk after lunch 

Postprandia
l blood 
glucose 
excursion 

Continuous 
blood 
glucose 
measurem
ent  

Blood glucose AUC sig ↓ 
following 185 min of standing 
(143 [5.09 – 281.45] 
mmol/L/min) compared to 
sitting (326 [228-425] 
mmol/L/min) 
EE reported under EE section of 
this table 

Thorp 
(2014) 

48.2 
(7.9) 

23; 
OW/o
bese 

74% 26% Australia Randomised conditions; 
1) seated work, 2) sit-
stand (alter every 30 
minutes) 

Post 
prandial 
glucose, 
insulin and 
TRG 

Venous 
blood 
samples 

Mean glucose iAUC ↓ by 11% in 
sit-stand condition (6.38 mM.h-1 
[5.04-7.71]) compared to sit 
condition (7.18 mM.h-1 [5.85-
8.52]) 

Bailey 
(2015) 

24.0 
(3.0) 

10 70% 30% United 
Kingdom 

Randomised, repeated 
measures cross-over; 3 x 
5-h conditions: 1) 
uninterrupted sitting 

Post-
prandial 
glucose 

Capillary 
blood 
sample 

Glucose AUC sig ↓ in sit-LIPA 
compared to sit and sit-stand 
conditions.  
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

(sit), 2) sit-stand (2 min 
every 20 min) 3) sit-LIPA 
(2 min every 20 min) 

No difference between sit-stand 
and sit.  

Hawari 
(2016) 

33 
(13) 

10; 
over
weigh
t; 
norm
oglyc
emic  

100% 0% United 
Kingdom 

Random order; 1) SJIT, 2) 
PRO-stand (15 mins 
every 30 mins), 3) INT-
stand (1.5 mins, every 30 
mins) 

EE, glucose, 
insulin and 
TRG 
responses 

Indirect 
calorimetry
, venous 
blood 
samples  

EE reported under EE section of 
this table.  
No difference between trials for 
glucose, insulin or TRG.  

Gao (2017) 49.4 
(7.9) 

18 0% 100% Finland Randomised cross-over; 
2 hours of desk based 
work either 1) standing 
or 2) sitting after an 
overnight fast and oral 
glucose load 

Muscular 
activity and 
metabolic 
responses  

Bipolar 
electrodes, 
online gas 
analysis 
and venous 
blood 
samples 

Continuous standing sig ↑ thigh 
muscle activity (17 ± 8%) and leg 
muscles (16 ± 6%). No increases 
in back muscle activity.  
Glucose total and net iAUC sig ↑ 
during standing compared to 
sitting (10% and 42% ↑ 
respectively) EE reported under 
EE section of this table.  

Dempsey 
(2017) 

62 (6) 24; 
inacti
ve, 
OW/o
bese, 
type 
II 

58% 42% Australia Randomised, cross-over 
trial. 1) SIT 2), LIW (3min 
LIW at 3.2km/h every 30 
min), 3) Simple resistance 
activities (SRA) (3 min 
bouts of SRA every 30 
min) 

22-h 
glucose 
homeostasi
s including 
nocturnal-
to-morning 

Continuous 
glucose 
monitoring 

LIW and SRA ↓ 22 h glucose 
(SIT: 11.6 [.3] mmol/L, LIW: 8.9 
[.3] mmol/L, SRA: 8.7 [.3] 
mmol/L) and nocturnal mean 
glucose concentrations (SIT: 10.6 
[.4] mmol/L, LIW: 8.1 [.4] 
mmol/L, SRA 8.3 [.4] mmol/L) 



41 
 

Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

diabe
tes 

hyperglycae
mia 

Vascular Responses to Interrupting Sitting 

Restaino 
(2015) 

27 (1) 11 100% 0% Columbia, 
USA 

One condition; 6-hr 
uninterrupted sitting 
followed by 10 minute 
walk at self-selected pace  

Resting 
blood flow, 
reactive 
hyperemia 
to 5-min 
occlusion 
(microvascu
lar 
reactivity) 
and FMD 
(macrovasc
ular 
reactivity) 

High 
quality 
ultrasound 
imagery 

Sitting sig ↓ resting popliteal 
blood flow and mean shear rate 
compared to baseline (-52 [8]s-
1) 
Sitting sig ↓ resting brachial 
artery mean shear rate 
compared to baseline (-169 [41] 
s-1) 
Sitting sig ↓ cuff-induced 
reactive hyperemia in lower leg 
(-43[7]%) and forearm (-
31[11]%) compared to baseline 
Lower leg hyperemia and FMD 
were restored after walking 

McManus 
(2015) 

7-10 9 0% 100% Canada Randomised, cross-over. 
1) Uniterrupted sitting 
(SIT: 3-h), 2) breaks in 
sitting (Ex: 10 mins MIPA 
cycling pre and post 3-h 
sitting) 

Superficial 
femoral 
artery (SFA) 
flow 
mediated 
dilation 
(FMD) 

High 
resolution 
ultrasound 

SFA FMD sig ↓ following 
prolonged sitting (2.2 [.6- 2.94] 
% 
This 33% decline (relative) was 
attenuated in the EX group.  
No sig difference in SR between 
conditions 
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

Thosar 
(2015) 

24.2 
(4.2) 

12 100% 0% USA 2 randomised conditions. 
1) SIT (3-h uninterrupted 
sitting), 2) ACT (treadmill 
walking at 2 mph for 5 
mins every 30 mins) 

SFA 
endothelial 
function 
(FMD and 
SR) 

High 
resolution 
ultrasound 

Sig ↓ in SFA FMD from baseline 
to 3-h in SIT (baseline: 4.72 
[3.78]%, 3-h: 3.3 [2.15]%).  
ACT prevented sitting-induced ↓ 
in FMD (baseline: 4.5 [2.3]%, 3-h 
6.9 [4.5]%) 

Carter 
(2016) 

 10 60% 40% United 
Kingdom 

Counterbalanced study. 
1) 1-h 26min sitting or 2) 
breaking up sitting (5 
calisthenics exercises 
every 20 min) 

Brachial 
artery 
endothelial 
function 

High 
resolution 
ultrasound 
imagery 

No sig change in FMD over time 
or between conditions 
Brachial SR sig ↑ following the 
third set of calisthenics (sit: 
33.94 [12.79] s-1; calisthenics: 
57.16 [30.48] s-1) 

Morishima 
(2016) 

26 (1) 11 64% 36% USA 3-hr condition; one leg 
intermittent fidgeting (1 
min on/4min off) while 
contralateral leg 
remained still (internal 
control) 

Popliteal 
artery FMD 
and SR 

High 
resolution 
ultrasound  

Fidgeting sig ↑ in popliteal 
artery blood flow and SR (pre: 
33.7 [2.6] s-1, post: 222.7 
[28.3]s-1) in the local artery but 
not in the contralateral leg 
Contralateral leg showed sig ↓ 
in blood flow and SR (pre: 71.7 
[8] s-1, post:  20.20 [2.9] s-1) 
Popliteal artery FMD was sig ↓ 
after 3hour sitting in the control 
leg (pre: 4.5 [.3]%, post: 1.6 
[1.1]%) 
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

Popliteal artery FMD was 
improved in the fidgeting leg 
(pre: 3.7 [.6]%, post: 6.6 [1.2]%) 

Grace 
(2018) 

57 
(12) 

19 
OW/o
bese 

58% 52% Australia Randomized, cross-over. 
1) 5-h uninterrupted 
sitting (SIT), 2)5-h sitting 
interrupted by 3 min SRA 
every 30 mins (SRA) 

Brachial 
and femoral 
artery FMD. 
Circulating 
levels of 
vasoactive 
and pro-
atheroscler
otic 
biomarkers 

High 
resolution 
ultrasound 
imaging. 
Venous 
blood 
samples 

Femoral artery FMD sig ↓ in the 
SIT condition compared to SRA 
(1.6 [.5]% vs. 9.0 [.5]% 
respectively) 
Sig ↑ levels of circulating 
vasoconstrictor and pro-
inflammatory mediator ET-1 (1.6 
[.1] v 1.4 [.1] pg/ml) and pro-
atherogenic adhesion biomarker 
VCAM-1 (616 [33] vs 564 [26] 
ng/ml) in SIT compared to SRA 

Carter 
(2018) 

35.8 
(10.2) 

15 67% 33% United 
Kingdom 

Randomised, repeated 
measures. 1) Prolonged 
sitting (SIT, 4-h), 2) SIT-
2walk (walk 2 mins every 
30 mins), sit-8walk (walk 
8 minutes every 2 hours) 

Cerebrovas
cular blood 
flow and 
function 

Transcrania
l Doppler 
(TCD) and 
duplex 
ultrasound   

Sig ↓ in SIT middle cerebral 
artery blood flow velocity (-3.2 
[1.2] cm/s) compared to SIT-
2walk (.6 [1.5]cm/s) 
No sig ↓ between SIT and SIT-
8walk (-1.2 [1.0]cm/s).  
Cerebral autoregulation (CA) the 
change in SIT-2walk very low 
frequency phase (4.47 [4.07] 
degrees) was sig greater than SIT 
(-3.38 [2.82] degrees) 
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

No sig change in MCA or carotid 
artery CO2 reactivity (CVR) 
 
 

Energy Expenditure Responses to Interrupting Sitting 

Speck 
(2011) 

44.2 
(8.5) 

13 38% 62% USA Non-randomised, 
repeated measures. 1) 
Sitting at rest (15-min), 2) 
7 mins computer work 
while sitting on a chair, 
sitting on an exercise ball 
and standing  

Oxygen 
consumptio
n and 
energy 
expenditure 

Indirect 
calorimetry  

No sig. diff for positions were 
found in kcal.min-1 or METs 

Buckley 
(2014) 

22-59 10 20% 80% United 
Kingdom 

Non-randomised, 
repeated measures. 1) 
Pro-sit after lunch 2) 
Standing desk after lunch 

Energy 
expenditure
. 
Postprandia
l blood 
glucose 
excursion 
(already 
presented) 

EE 
calculated 
using 
individual 
regression 
equations 
of heart 
rate versus 
VO2. 
Calculated 
assuming 
each L/min 
of oxygen 
consumed 

EE during an afternoon of 
standing work was 174 kcals 
greater (0.83 kcals/min; 
p=0.028) than seated desk work 
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

= 5 
kcal/min.  

Hawari 
(2016) 

33 
(13) 

10; 
over
weigh
t; 
norm
oglyc
emic  

100% 0% United 
Kingdom 

Random order; 1) SIT, 2) 
PRO-stand (15 mins 
every 30 mins), 3) INT-
stand (1.5 mins, every 30 
mins) 

EE, glucose, 
insulin and 
TRG 
responses 

Indirect 
calorimetry
, venous 
blood 
samples  

sig ↑ in PRO-stand (320 ± 62kJ) 
and INT-stand (617 ± 76kJ) 
compared to SIT.  
EE in INT-stand sig ↑ than PRO-
stand (296 ± 78kJ).   

Gao (2017) 49.4 
(7.9) 

18 0% 100% Finland Randomised cross-over; 
2 hours of desk-based 
work either 1) standing 
or 2) sitting after an 
overnight fast and oral 
glucose load 

Muscular 
activity and 
metabolic 
responses  

Bipolar 
electrodes, 
online gas 
analysis 
and venous 
blood 
samples 

Sig ↑ EE in standing (9%) 
Sig ↑ fat-oxidation (48 ± 9% EE v 
39 ± 7% EE) and ↓ CHO-ox (52 ± 
9% EE v 61 ± 7%) 
 

Popp (2018) 33.2 
(11.2) 

28  0% 100% USA Randomised repeated 
measures. 15 minutes of 
1) lying, 2) sitting, 3) 
standing  

Oxygen 
consumptio
n and EE 

Indirect 
calorimetry 

Standing EE (kcal/min) was 9% 
↑ than lying EE and 7.1% ↑ 
than sitting EE. Cohen’s d= 0.31 
(small effect size) 
 

Wang 
(2018) 

 26 100% 0% China Three conditions; 1) 
sustained sitting, 2) 
sustained standing 3) sit-
stand alteration every 20 
mins 

Oxygen 
consumptio
n, minute 
ventilation 
and EE 

Indirect 
calorimetry 

VE during standing (13.33 
[.71]L/min) was significantly 
higher than that of sit-stand 
(12.04 [.62] L/min) and sitting 
(10.59 [.69] L/min). VE during sit-
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Table 2.1 Summary of Acute Physiological Responses to Prolonged Sitting & Sitting Breaks 

First Author 
(year) 

Age 
range 
or 
mean 
(SD) 

Total Men Women Country, 
Study 
Name 

Intervention 
[design; duration; 
component(s)] 

Primary 
Outcome 

Measurem
ent Tool  

Key Finding(s) 

stand was significantly ↑ than 
that of sitting.  
Maximum VE and EE for standing 
(VE: 14.81 [.43] L/min, EE: 1.84 
[.1]kcal/min) and sit-stand (VE: 
14.8 [.4] L/min, EE: 1.93 
[.08]kcal/min) were sig. ↑ above 
sitting (VE: 12.15 [.42] L/min, EE: 
1.67 [.07]kcal/min).  
No sig. diff observed for VO2 
between conditions.  
No sig. diff between EE of sit-
stand and standing, however 
standing sig. ↑ EE (1.62 
[.09]kcal/min) above sitting (1.43 
[.07]kcal/min).  
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2.5.2 Sit-Stand Desks to Reduce Occupational Sitting Time  

Following on from the evidence that breaking up prolonged sitting may carry acute 

physiological responses, research has begun to apply this principle to the working 

environment, hypothesising that regularly breaking up prolonged sitting will influence 

markers of health.  Popular interventions to reduce occupational sitting have included 

activity-permissive workstations such as walking or standing desks and the promotion 

of movement breaks such as standing or walking meetings.  Whist there is a plethora 

of literature in this domain, the efficacy of such interventions are currently unclear, 

particularly over longer-term follow up periods (Shrestha et al., 2018; Tew, Posso, 

Arundel, & McDaid, 2015). Amongst the literature, sit-stand desks are by far the most 

frequently investigated intervention, likely owing to their ability to facilitate continued 

working pattern during usage.  The 2018 Cochrane review reported that sit-stand 

desks effectively reduce occupational sitting time by an average of 100 minutes per 

day, whilst treadmill and cycling desks have inconsistent effects on sitting time. 

Gardner, Smith, Lorencatto, Hamer, and Biddle (2016) suggest that the most 

promising interventions target sedentary behaviour specifically as opposed to physical 

activity, and are based on environmental restructuring, persuasion and education. 

Furthermore, self-monitoring, problem solving and restructuring the social and 

physical environment, are reported as promising behaviour change techniques.  

However, the most recent Cochrane review conflicts this as authors deemed evidence 

to support such multicomponent interventions as mostly inconsistent (Shrestha et al., 

2018) and summarised that the provision of information and counselling in addition to 

sit-stand desks did not enhance behavioural outcomes, highlighting a need for more 

robust investigation in the subject area.  This is in agreement with conclusions from 

Tew et al. (2015) who in a systematic review of five studies exploring height-adjustable 
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workstations, reported that there was not sufficient evidence to draw conclusions on 

the use of desk interventions on sedentary behaviour or markers of health. The 

following sections will present the literature that examines short, medium and long-

term sit-stand desk interventions, exploring the changes to sitting time as well as 

physical health markers. Findings from these intervention studies are also presented 

in Table 2.3 and 2.4. 

2.5.2.i Short- & Medium-Term Sit-Stand Desk Interventions 

Some of the earliest research investigating the efficacy of sit-stand desk work was 

carried out over a 4- to 5-week period (Chau, Daley, Dunn, et al., 2014; Dutta, Koepp, 

Stovitz, Levine, & Pereira, 2014; Genevieve N. Healy et al., 2013; N. P. Pronk, A. S. 

Katz, M. Lowry, & J. R. Payfer, 2012; Tobin, Leavy, & Jancey, 2016).   These early 

interventions conclusively brought about decreased sitting time, thus supporting sit-

stand desks as an acceptable means to base occupational interventions.  However, 

whilst all studies reduced sitting time, the magnitude of change, and the tools used to 

assess changes were variable. Dutta et al. (2014) asked participants to gradually 

replace 50% of sitting time with standing during the workday, measuring these primary 

outcomes objectively, using two-day accelerometer data in addition to a self-reported 

questionnaire (Occupational Sitting and PA Questionnaire, OSPAQ).  Participants (n= 

28) fell just short of this goal, reducing sitting time by 3.2h per 8h workday at 

completion which is in line with aforementioned recommendations (Buckley et al., 

2015b) and similar to findings of a multi component intervention by Genevieve N. 

Healy et al. (2013) (-125, 95% CI: -161, -89 min per 8-h workday, n=43). Another RCT 

showed a ~50% smaller, albeit still statistically significant decrease in objectively 

measured workplace sitting time (-73 minutes per workday; 95% CI: -106, -39, p=.004) 

significantly increasing workplace standing time by 65 minutes per workday (95% CI: 
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47, 83, p<.001)  (N. P. Pronk et al., 2012).  This intervention also showed a 54% 

decrease in upper back and neck pain scores and improved mood states with a 4 

week sit-stand desk intervention.  Tobin et al. (2016) decreased objectively measured 

sitting time (-99 ± 65.7 mins/8-hr day) following a 5-week pilot study.  This sitting time 

was replaced by standing time, with no change to stepping over the intervention 

period. Taken together, these early studies offered evidence that providing sit-stand 

desks to office workers can bring about short-term behaviour change, and that this 

seemed to be enhanced if offered as part of a multi-component intervention that 

included an initial workshop, an individual health consultation and weekly follow up 

phone calls. The limitations of such short-term interventions must be acknowledged 

however. N. P. Pronk et al. (2012)  offered evidence that sustained change depended 

upon the intervention remaining, with the removal of the desks for two weeks largely 

negating all observed improvements; thus identifying a need for longer-term and 

sustainable interventions.   

Building on this early evidence, Graves, Murphy, Shepherd, Cabot, and Hopkins 

(2015) showed that an 8-week sit-stand desk intervention was effective at reducing 

occupational sitting time by 80.2 min/8-h workday (95% CI: -129.0, -31.4, p=.002) 

which was in line with findings from shorter term studies. Longer interventions of 12 

weeks also support this finding, however similar to shorter-term interventions the 

changes to sitting times vary between studies.  Alkhajah et al. (2012) showed a 12 

week sit-stand desk intervention to reduce sitting time  by -143 minutes per day (95% 

CI: -184, -102), which exceeds findings of Mantzari et al. (2019) who report reduced 

sitting time by 94 minutes (95% CI: -170.7, -17.7) per 8-h workday at 12 weeks.  

MacEwen, Saunders, MacDonald, and Burr (2017) reported a sit-stand desk 

intervention to successfully reduce sitting time in office workers with abdominal obesity 



50 
 

(344 ± 107 to 186 ± 101 minutes per workday, p<.05). Conversely, in a study of the 

same duration, whilst a significant decrease was reported in the proportion of 

occupational time spent sitting daily (75±13% to 52±16 - 56±13%), this was coupled 

with a significant increase in the proportion of non-working hours spent sitting (60±11% 

to 66±12%) and in light activity (Mansoubi, Pearson, Biddle, & Clemes, 2016).  This is 

pertinent, as it suggests that reducing occupational sitting could have implications on 

leisure time physical activity, the benefits of which are well established.  Conversely, 

Pickens et al. (2016) reported a three- and six-month intervention period to have no 

significant difference on the self-reported or objectively measured sitting time of 

participants.  However, the control group were only measured at baseline, with no 

follow up data presented. Furthermore, relative values only were presented, with no 

absolute values given, making comparisons with similar literature challenging. 

It is noteworthy that the majority of these studies utilised only sit-stand desks as the 

intervention to promote behaviour change. This deviates from common practice seen 

in physical activity promotion literature, which tends to offer a behaviour change 

intervention, informed by theory  or framework and are often multi-component in 

design (Ryan E Rhodes, Janssen, Bredin, Warburton, & Bauman, 2017; Ryan E. 

Rhodes, McEwan, & Rebar, 2019).  This is reflected in the 2018 Cochrane review 

which reported no difference in findings between behaviour change informed 

interventions and environment only interventions (Shrestha et al., 2018). Interestingly, 

Neuhaus, Healy, Dunstan, Owen, and Eakin (2014) who utilised a multi component 

approach to reduce sitting time, showed a reduction in line with that of the single 

component interventions previously outlined (-89 minutes/8-h workday, 95% CI: -130, 

-47) which on face value might suggest little value in a multicomponent approach. 

However, the workstations-only group within this study reduced sitting time by only 33 
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minutes per 8-h workday (95% CI: -74, -7) thus suggesting that in this sample, the 

multicomponent approach (which included bi-weekly emails and managerial support), 

was of importance to bring about meaningful changes to sitting time.  This might in 

turn suggest that for certain offices, a multicomponent intervention may be required to 

bring about change, thus increasing the complexity of designing an intervention to suit 

all work places. The reasons for differences between the findings of this study and 

those aforementioned are difficult to identify.  All studies utilised activPAL technology 

to objectively assess changes to postural allocation and all were carried out on healthy 

office-workers.  Furthermore, both Neuhaus, Healy, Dunstan, et al. (2014) and 

Alkhajah et al. (2012) used the same workstation model, thus suggesting this is 

unlikely to account for differences in findings, despite desk design being a previously 

cited barrier to usage (Chau, Daley, Srinivasan, et al., 2014; Dutta, Walton, & Pereira, 

2015).  

2.5.2.ii Longer-term Sit-Stand Desk Interventions 

More recent research suggests that decreases to occupational sitting time are 

maintained at 12 (Dutta, Walton, & Pereira, 2019; Healy  et al., 2016) and 18 month 

follow up periods (Zhu et al., 2018).  A large (n=231) clustered RCT targeted 

organisational, environmental and individual levels, showing reduced workplace sitting 

at 3 months (-99.1, 95% CI: -116.3, -81.8 min per 8-hr workday) which was somewhat 

upheld at 12 months (-45.4, 95% CI: -64.6, -26.2 min per 8-hr workday) (Healy  et al., 

2016).  Similarly, Zhu et al. (2018) report reduced occupational sitting time following a 

4-month office redesign and motivational support intervention (reduced by 56.7 ± 89.1 

min/8h workday, d= -.64) which was maintained at 18 months follow up (reduced by 

52.6 ± 68.3 min/8h workday, d= -.77).   However a much smaller study of the same 

duration, found a lower and non-significant reduction in self-report sitting time as 
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measured by the OSPAQ questionnaire (-.77min/hr of the workday, 95% CI: -1.88 to 

.33min/hr, p=.17) (Dutta et al., 2019).  These differences in the magnitude of findings 

may be due to the smaller sample size (n= 15), or indeed the reliance upon self-report 

sitting time which Wick, Faude, Schwager, Zahner, and Donath (2016) stated can 

significantly underestimate standing time by 4.6 % (± 7.8).  Furthermore, whilst Healy 

and Zhu applied a multicomponent approach, Dutta used an environmental change 

only, which further hinders comparison between studies. This difference in intervention 

may also suggest that to demonstrate sustainable changes to occupational sitting 

time, an intervention needs to include multi components. However, contrasting this L. 

J. Carr, Swift, Ferrer, and Benzo (2016) have shown that workers who had an 

electronically adjustable height desk (EAHD) for an average of 1.8 years (minimum 6 

months), with no other intervention, sat for 66 minutes less and stood for 60 minutes 

more daily than their seated desk comparators.  In addition to this, Birgit Wallmann-

Sperlich, Hoffmann, Salditt, Bipp, and Froboese (2019) show an environmental 

redesign to include sit-stand desks and conference rooms as reducing self-reported 

office sitting time by ~40mins/day (n=12).  Given these ambiguous findings, further 

research is required to compare the efficacy of environmental only versus 

multicomponent interventions.  Given the substantial time and financial cost of the 

latter, if the former can be as effective at reducing sitting time it may increase the 

uptake of sit-stand desk interventions in the workplace.  

The prior studies did not show any changes to stepping, or light intensity PA with sit-

stand desk interventions, reporting that sitting time was replaced exclusively with 

standing time.  This contradicts evidence provided by Pierce, Legg, Godfrey, and 

Kawabata (2019), who reported an electrically adjustable height desk (EAHD) 

intervention to significantly increase daily step count, even in the absence of an 
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intervention to target stepping time. Caution must be applied when interpreting these 

findings however due to the reliance on pedometer data.  Whilst pedometers have 

been shown to have high criterion validity (i.e. they can accurately predict a change in 

actual step count) (Dowd et al., 2018), comparing findings from various methods (i.e. 

comparing pedometer data to activPAL data, or comparing one activity monitor to 

another) makes interpretation more challenging, with some monitors showing greater 

agreement than others (Rowlands et al., 2018).  Moreover, the changes to pedometer 

step count in this study were transient, showing two peaks; the first at initial allocation 

and again at data collection periods in week 5 and 6, settling at the end of the 8-week 

study.  Of particular note is that the control group also demonstrated this increase in 

some weeks.  This finding may be very important, suggesting a possible Hawthorne, 

or social desirability effect and possibly calling into question the findings from such 

experimental research (Sedgwick & Greenwood, 2015).  Alternatively, this could be a 

nuanced reflection of changing work demands week to week in certain organisations, 

which would see fluctuations in occupational movement as has been observed by 

(Huysmans, Srinivasan, & Mathiassen, 2019).   

Taken together, the literature suggests that sit-stand desks are effective at reducing 

objectively measured and self-reported occupational sitting time both over the short, 

medium and longer-term. The importance of a multicomponent intervention however 

is less congruent, with further research required to compare the efficacy of workstation 

only interventions compared to multi component interventions.  

2.5.2.iii Perceptions, Facilitators and Barriers to Sit-Stand Desk Use 

It is important to understand factors that might influence sit-stand desk use including 

perceptions, facilitators and barriers. Research exploring perceptions of sedentary 

time will be explored in this section, and findings are summarised in Table 2.2.  
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Prolonged occupational time has been associated with perceived poor health (N. D. 

Gilson et al., 2011b) and in a survey of 140 office workers, 88% of participants agreed 

there was a relationship between sitting time and health (McGuckin et al., 2017).  

Moreover, there is evidence to support this may be a facilitator to reduced sedentary 

behaviour. Chau, Daley, Srinivasan, et al. (2014) reported that interest in the health 

benefits of sit-stand desks was a key facilitator for usage in their intervention, and a 

recent systematic review reported that experienced health benefits were a common 

facilitator to reducing sitting (Hadgraft et al., 2018).  Offering further support of the 

facilitating role health perceptions may play in reducing occupational sitting is research 

by Renaud et al. (2018).  This study objectively measured sit-stand desk use and 

identified that amongst those with long-term access to sit-stand workstations, a high 

proportion of daily users (30.4% of sample) perceived sit-stand work to be a healthier 

option, improving their productivity and energy. This would suggest, as explored in 

section 2.5 of this review, that the positive affect experienced during sit-stand desk 

use could encourage its sustained usage.  These perceptions were not reported by 

non-users (32.1% of the sample) whom reported sit-stand work to be uncomfortable, 

distracting and impractical.  Indeed a systematic review and intervention studies have 

reported that a lack of workspace available is a barrier to the use of sit-stand desks 

(Chau, Daley, Srinivasan, et al., 2014; Dutta et al., 2015; Hadgraft et al., 2018). These 

findings could have practical implications, which suggest those with positive 

associations or experiences of reducing sitting more likely to enter into an intervention 

and to sustain usage of a sit-stand desk.  

Additionally, workplace social and cultural norms have also been deemed as potential 

barriers (Hadgraft et al., 2018; Hadgraft et al., 2016; Waters et al., 2016a) with a 

supportive work environment reported to be a facilitator (Chau, Daley, Srinivasan, et 
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al., 2014). Indeed team leaders have been deemed as important to increase the 

acceptability of such strategies into normal practice (N. D. Gilson et al., 2011b). These 

findings might suggest that larger-scale interventions, and interventions that include 

managerial support, will be beneficial in bringing about change to sedentary behaviour. 

That notwithstanding, as previously outlined the extant literature does not support that 

multicomponent or theory based interventions are required to bring about behaviour 

change (Shrestha et al., 2018).  
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Table 2.2 Perceptions and Experiences of Reducing Occupational Sitting Time 

First 
Author 
(year) 

Sample Size, 
Population, 
access to SSD 

Men Women Country, 
Study Name 

Research Focus Research 
Method   

Key Finding(s) 

N. D. 
Gilson et 
al. (2011b) 

22, government 
personnel, no 
access to SSD  

9% 91% Australia Health risks 
Sitting reduction 
strategies 

Focus 
groups 
(n=4) 

Prolonged occupational sitting associated with 
poor health; MSK, fatigue and demotivation 
Risk viewed as independent to PA  
Workplace interventions deemed important  
Joint responsibility between individuals & 
organisations 
Strategies to ↓ prolonged sitting; interspersing 
sedentary and non-sedentary tasks, 
environmental change, moving work tasks and 
purposive PA breaks 
Barriers; compromised productivity → team 
leaders deemed key to ↑ acceptance of strategies 
into normal practice   

N. Gilson, 
Straker, 
and Parry 
(2012) 

34, occupational 
health and safety 
practitioners, no 
access to SSD 

18% 82% Australia Health risks 
Sitting reduction 
strategies and 
influences  

Focus 
groups 
(n=3) 

Respondents were well informed about the NCD 
and MSK risks associated with prolonged 
occupational sitting 
The importance of not replacing one hazard (e.g. 
too much sitting) with another (e.g. too much 
standing) was raised  
The need to provide choice to stand and move 
more as opposed to obligating change through 
adapting office design was highlighted  
Productivity concerns reported as a major 
influence for change  

Chau, 
Daley, 
Srinivasan, 

42, non-
government 
health agency, 
access to SSD 

64% 36% Australia Evaluation of 
RCT 
Stand@Work 
pilot (J. Y. D. 

Focus 
groups 
(n=9) 

Motivators included; Intrinsic motivation i.e. 
curiosity, interest in health benefits, relevance to 
one’s own/the organisation’s work  
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Table 2.2 Perceptions and Experiences of Reducing Occupational Sitting Time 

First 
Author 
(year) 

Sample Size, 
Population, 
access to SSD 

Men Women Country, 
Study Name 

Research Focus Research 
Method   

Key Finding(s) 

et al. 
(2014) 

Chau, M. Dunn, 
S. Srinivasan, A. 
Do, A. Bauman, 
AE. van der 
Ploeg, HP, 2014) 
Patterns of use, 
barriers and 
facilitators to 
standing work, 
effects on 
performance, 
physical impacts 
and feasibility 

Common barriers; working in an open-plan office, 
issues with desk design  
Common facilitators; supportive work 
environment, perceived health benefits, perceived 
work benefits  

Cole, Tully, 
and 
Cupples 
(2015) 

7, software 
engineers, no 
access to SSD 

NR NR United 
Kingdom 

Barriers and 
facilitators 
affecting 
workplace SB 

Semi-
structured 
interviews 

Major barriers included; pressure of getting the 
job done, nature of work requiring sitting at a 
computer, a lack of facilities (e.g. canteen) to 
encourage movement from the desk 
Facilitators included; having a definite reason to 
leave their desks, social interaction and relief of 
physical and mental symptoms of prolonged 
sitting  

Dutta et 
al. (2015) 

28, office 
workers, access 
to SSD  

32% 68% Minnesota, 
Minneapolis 

Explore 
participants 
experience and 
perceptions of 4 
week SSD 
intervention 

Focus 
groups and 
interviews 

High satisfaction reported. 96% chose to use the 
SSD permanently.  
Perceived benefits; ↑ energy and alertness, ↑ 
face-to-face interaction with colleagues 
Perceived drawbacks; lack of work-surface space.  
There was no perception of ↓productivity or ↓ 
workplace privacy with SSD 
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Table 2.2 Perceptions and Experiences of Reducing Occupational Sitting Time 

First 
Author 
(year) 

Sample Size, 
Population, 
access to SSD 

Men Women Country, 
Study Name 

Research Focus Research 
Method   

Key Finding(s) 

Hadgraft 
et al. 
(2016) 

20, retail, health 
and IT 
employees, no 
access to SSD 

50% 50% Australia  Barriers to 
reducing 
occupational SB 
and the 
feasibility and 
acceptability of 
strategies 
targeting 
occupational SB 

Semi-
structured 
interviews 

Main influencers of SB; nature of computer based 
work, exposure to furniture designed for sitting 
Strategies suggested to ↓ SB and ↑ productivity; 
standing meetings, in-person communication.  
Perceived barriers; social norms, workload 
pressures, cost-implications of SSD 
Managers noted a need for evidence-based 
business case for reducing occupational sitting 

Waters et 
al. (2016a) 

40, University 
employees, no 
access to SSD 

40% 60% China Assess barriers 
and strategies 
to reduce 
occupational SB  

Focus 
groups  

Barriers to ↓ SB; workplace social and cultural 
norms, personal factors, job demands, office 
infrastructure 

McGuckin 
et al. 
(2017) 

12, office 
employees,  

8% 92% Australia Identify 
potential SB 
intervention 
strategies and 
barriers 

Focus 
groups 
(n=2) 

Interventions to ↓ SB should include; education, 
supportive and knowledgeable managers and a 
variety of BCT to fit individual preferences and 
barriers 

Brakenridg
e, Healy, 
Hadgraft, 
Young, 
and 
Fjeldsoe 
(2018) 

71, office 
workers, no 
access to SSD 

NR NR Australia  Examine 
participants 
perceptions of 
SB intervention; 
2 arms- 
organisational 
support 
strategies 
(manager 
support, emails) 

Telephone 
interviews 
(n=50) + 
Focus 
groups (n= 
3, 21 
participant
s) 

Influencers of change; support and role modelling 
from important organisational personnel, 
receiving feedback on sitting levels 
Perceived benefits of the intervention; ↑ 
awareness about SB,  
Limitation; initial cultural effects dissipated and a 
need for “reinvigoration” of the intervention  
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Table 2.2 Perceptions and Experiences of Reducing Occupational Sitting Time 

First 
Author 
(year) 

Sample Size, 
Population, 
access to SSD 

Men Women Country, 
Study Name 

Research Focus Research 
Method   

Key Finding(s) 

with or without 
an activity 
monitor 

Hadgraft 
et al. 
(2018) 

22 qualitative 
studies, 
intervention and 
non-intervention 
studies 

NR NR Australia, 
USA, UK  

 Systematic 
Review 

Common barriers; work and social environment, 
social norms which discouragement movement 
Common facilitators; work and social 
environment, support from co-workers and 
managers  
Common perceived benefits; ↑ physical health, 
↑ emotional wellbeing, work-related benefits  
Perceived feasibility influenced  by desk based 
work and work pressures 

Mazzotta 
et al. 
(2018) 

18, office 
workers with SSD 
access  

39% 61% Australia  Perceptions of 
SSD  

Semi-
structured 
questionnai
re  

Sat for 39% of workday with two position changes 
daily 
Most common reasons for standing; back pain 
(44%) and tiredness (22%) 
Majority received no occupational health (72%) or 
educational (61%) information in addition to the 
SSD 

Renaud et 
al. (2018) 

1098, office 
workers 

65% 35%  User profiles 
and perfections 
of SSD  

Online 
questionnai
re  

Daily users (30.4%), weekly/monthly users (37.5%) 
and non-users (32.1%) 
Daily users; perceived the use of SSD as ↑ health 
and ↑ productivity and energy  
Non-users; perceived SSD as being 
uncomfortable, distracting, impractical  
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2.5.2.iv Impact of Interventions on Cardiometabolic Health Markers 

Acute responses to reducing prolonged sitting, including improved glucose 

management (Buckley et al., 2014; Henson et al., 2016; Thorp et al., 2014) and 

potential increased energy expenditure of between 7 and 13% (Popp et al., 2018; 

Wang et al., 2018) as well as the associations found between sedentary behaviour 

and health, could be taken to suggest that reducing prolonged sitting over a chronic 

time period would improve cardio-metabolic health.  However, whilst the literature is 

clear in supporting the role of sit-stand desks in reducing occupational sitting, the 

impacts on cardio-metabolic health markers are less investigated, and findings more 

heterogeneous.  

A non-randomised controlled trial which showed sit-stand desks to reduce sitting by 

~73 minutes per day demonstrated no change to anthropometric measurements or 

blood lipids, despite significant improvements in glucose of the intervention group 

between baseline (4.94 ± 0.98mmol/L) and follow up (4.51 ± 1.06mmol/L, p<.05)  

(Genevieve N. Healy et al., 2013). Likewise, in a slightly longer intervention of three 

months, despite significant reductions in workday sitting (344±107 to 186±101 

mins/day) and total daily sitting (645±140 to 528±91 mins/day), there were no 

improvements to markers of cardiometabolic health, including glucose which Healy 

previously reported as improved (MacEwen et al., 2017). A 12 week intervention which 

saw a lesser decrease in daily and occupational standing time of -78 and -137mins/day 

respectively, showed no change to blood glucose, but reported HDL cholesterol 

improvements in the intervention group by an average of 0.26mmol/L (95% CI: 0.10, 

0.42, p=.003) (Alkhajah et al., 2012).  Contrary again to this finding, Graves et al. 

(2015) also showed no changes to anthropometric measurements, blood glucose or 

cholesterol, however did demonstrate likely beneficial changes to SFA FMD and 
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possibly beneficial changes to diastolic blood pressure with an 8 week sit-stand desk 

intervention which significantly decreased standing time by −80.2 min/8-h workday (95 

% CI = −129.0, −31.4).   The lack of consensus between these four short to medium 

term studies perhaps suggests that these interventions were of too short a duration to 

bring about significant adaptations, as a large (n=231) 12-month multicomponent 

intervention which reduced sitting time at 12 months (-45.4, 95% CI: -64.6, -26.2 min 

per 8-hr workday) has reported improvements to fasting blood glucose (-0.34mmol/L, 

95%CI:-0.65, -0.03, p=0.028) and cardiometabolic risk score (-0.16, 95%CI -0.30, -

0.03, p=0.019) (Genevieve N. Healy et al., 2017). Perhaps crucially, these 

improvements were not witnessed at three-month data collection, suggesting a longer 

period is needed to bring about chronic adaptations. This agrees with findings from 

Zhu et al. (2018) who despite reporting no significant intervention effects on 

cardiometabolic markers, did show that the strongest effects favouring the intervention 

group were observed at 18 months. Authors postulate that the lack of significance in 

the presence of medium to large effect sizes suggests the sample size (n=36) and 

relatively healthy population may hamper statistical findings despite meaningful 

differences.  

Winkler et al. (2018) also support the need for a longer-term follow up, finding that at 

three months sitting reductions were associated with systolic blood pressure only, 

extending to cardiometabolic risk scores, anthropometric measurements, diastolic 

blood pressure and markers such as fasting triglycerides, total/HDL cholesterol ratio 

and insulin at 12 months. Contrasting this however, is research which has shown the 

MetS z-score and all factors used to calculate it (HDL-C, triglycerides, fasting blood 

glucose, waist circumference and mean arterial pressure) to be significantly improved 

in a small sample (n=21) of college students following just three weeks of sit-stand 
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desk use during class, accumulating a minimum of 5 hours per week of standing work 

(Butler, Ramos, Buchanan, & Dalleck, 2018). Given the difference in population 

between this study and previous studies presented, it is difficult to fairly relate findings.  

The way in which the 5 hours per week was accumulated was also not recorded, and 

the model of standing desk was not specified within the research. Hence if it was a 

standing only model this may have encouraged more prolonged use and and hence it 

could be that the dose in which standing is delivered might maximise the increase in 

muscle usage (49.4%), energy expenditure (9.2%) and substrate utilisation outcomes 

reported (Gao et al., 2017).  

Finally, in the study by Winkler et al. (2018) stepping seemed to be required, as 

replacing sitting with standing alone was associated with CMR scores only, and no 

specific biomarkers whereas when replacing sitting with stepping six biomarkers were 

also improved. One study which may hold some insight into the comparison between 

a sit-less intervention and a move-more intervention may come from Buman et al. 

(2017) who are conducting a large cluster randomised trial (n=720 workers, 24 

worksites) which will deliver a multicomponent intervention targeting individual, social, 

environmental and organisational levels, aiming to increase LIPA in the workplace. 

There will also be an intervention arm which have this intervention with the addition of 

sit-stand workstations, the findings of which might offer insight into what this stimulus 

might offer in addition to participants moving more.   

At present the literature examining the role of reduced occupational sitting time on 

cardiometabolic health outcomes is mixed. Larger studies which are carried out for 

longer time periods seem to report more clear findings towards improved health 

markers, however further research is required to further support or oppose these 

findings.  



 

63 
 

2.5.2.v Impact of Interventions on Workplace Performance & Wellbeing 

In addition to the cardiometabolic benefits, any impact on workplace performance is 

important when examining the usability of sit-stand desks in the workplace.   With 

concerns that such interventions would hinder productivity raised as a barrier to 

implementation (De Cocker, Veldeman, et al., 2015; N. D. Gilson et al., 2011b) at 

worst, to be an acceptable work-based intervention sit-stand desks should maintain 

usual performance measures such as productivity and fatigue (Gao, Nevala, Cronin, 

& Finni, 2016). At best, evidence that this style of working might improve workplace 

performance and wellbeing may promote its uptake. Indeed, acute use of a sit-stand 

desk (one-day) shows no harmful effects on productivity (Gibbs, Kowalsky, Perdomo, 

Grier, & Jakicic, 2017), a finding which is supported by a short-term (4 week) study 

(Dutta et al., 2014) and medium term studies of three (Graves et al., 2015) and five 

months (Josephine Y. Chau et al., 2016). Despite showing no improvements in 

productivity as measured by the Work Productivity and Activity Impairment 

Questionnaire (WPAIQ, which assesses hours worked, hours missed due to holiday, 

hours missed due to health, health impact on productivity and health impact during 

non-work hours), this short-term intervention which decreased sitting time by 21% (an 

8-hour reduction over a 40-hour week) showed that participants were significantly 

more relaxed, calmer, more energetic, less tired, less sluggish, and reported a higher 

overall sense of wellbeing during the intervention period compared to the control.  This 

agrees with findings from Zhu et al. (2018) who documented no quantitative change 

in work productivity, despite focus group data suggesting perceived improvements to 

health and productivity with an 18-month sit-stand desk intervention.   In fact, focus 

group data offers consensus on the perceived improvements with sit-stand desk work.  

Participants report greater energy and alertness at work and increased face-to-face 
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interaction with a sit-stand workstation intervention (Dutta et al., 2015) in agreement 

with findings from a multicomponent intervention in which participants perceived  

reductions in sitting to be associated with improved health and wellbeing, in addition 

reporting no negative impact on work performance (Hadgraft et al., 2017). Tobin et al. 

(2016) reported a significant decrease in current work ability (compared to lifetime 

best), following a 5-week pilot sit-stand desk intervention. Despite this, 60% of 

intervention participants reported feeling more energized, 56% felt happier and 39% 

felt healthier during the intervention period.   

More recent longer-term studies show that a 12-month multicomponent intervention 

can impact on musculoskeletal health and workplace measures. Edwardson, Yates, 

et al. (2018) carried out a 12-month, clustered RCT which targeted organisational, 

environmental and personal levels.  Participants (n=146) received an initial education 

seminar and information leaflet, which focused on the health impacts of sitting, and 

the benefits of breaking up prolonged sitting. Participants also received feedback on 

their baseline activity levels, derived by ActivPAL data, and were given a goal-setting 

and action-planning book. In addition, support was given in the form of coaching at 

one month and every 3 months following.  Managerial support was demonstrated to 

participants by a regular e-newsletter sent by the Chief Executive of the Hospital.  This 

12-month intervention significantly decreased multi-domain sitting time, including 

occupational sitting (−71.99, 95% CI: −97.37 to −46.61 mins.day).  Additionally, 

authors reported changes to MSK problems, work related outcomes (engagement; 

satisfaction, performance & fatigue; sickness presenteeism) and cognitive function 

tests which favoured the intervention group.  Despite this, there was no impact upon 

sickness absence or mood affect, with the exception of anxiety.  Peterman et al. (2019) 

showed a similar multi-site, multi-component intervention to non-significantly improve 
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stress items of the Health and Work Questionnaire (HWQ).  In addition, authors 

reported significant, small-to-moderate improvements in other WLQ outcomes 

including total score, time, mental and output demands, thereby proposing a business 

benefit of strategies to reduce workplace sitting (Peterman et al., 2019) 

The evidence therefore seems to suggest no harmful impacts on productivity, with 

improvements to markers of wellbeing, which could have important implications to 

employee satisfaction and workplace performance. The happy-worker-productive-

worker hypothesis is complex however, and researchers caution that in addition to 

positive emotions and work performance there are organisational structure 

components which include aspects of autonomy and physical structure (installations) 

which can impact upon individual performance at work (Fogaça & Junior, 2016).  The 

use of sit-stand desks is likely to positively influence both of these organisational 

structure aspects and hence may contribute toward the happy worker-productive 

worker hypothesis. However, longer-term research is needed to offer evidence into 

the impacts that multicomponent interventions have on productivity (Buman et al., 

2017) and to build a cost-effective argument for same; a protocol for which has been 

presented by Edwardson, Biddle, et al. (2018).   

2.5.2.vi Quality of Sit-Stand Desk Intervention Studies 

The risk of bias assigned to each study for every bias domain, broken down into source 

of bias can be found in Appendix 1.  All seven studies were deemed at overall high 

risk of bias, again owing mostly to inadequate randomisation (N. P. Pronk et al., 2012; 

Zhu et al., 2018), allocation concealment (Dutta et al., 2019; N. P. Pronk et al., 2012; 

Zhu et al., 2018), blinding of outcome data (Dutta et al., 2019; Mantzari et al., 2019; 

Peterman et al., 2019; Pierce et al., 2019; N. P. Pronk et al., 2012; Zhu et al., 2018), 

incomplete outcome data (Dutta et al., 2019; Edwardson, Yates, et al., 2018; 
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Peterman et al., 2019; Zhu et al., 2018). All studies were at high risk of performance 

bias, i.e. there was not sufficient blinding of participants. This reflects the practical 

difficulties faced in blinding participants, researchers or both to group allocation.   This 

is however not used in the judgement of overall bias, because of the practical 

limitations of blinding participants and researchers.      
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Table 2.3 Workplace Intervention Studies Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Shrestha et 

al. (2018) 

Risk of Bias  

1.  Alkhajah 

(2012) 

20-65 32 

(18 

inter

venti

on) 

Int: 

5.6% 

Com: 

14.3 

Int: 

94.4%  

Com: 

85.7% 

Brisbane, 

Australia 

Pilot, Quasi- 

experimental; 

12 weeks; SSD 

Sitting, 

standing 

and 

stepping 

time; 

Fasting TC, 

HDL-C, TRG 

and glucose 

ActivPAL; 

Cholestech 

LDX Analyser 

Intervention group sig. 

↓ workplace sitting 

time at 1-week (-143 [-

184, -102] min/day).  

Sig ↓ all-waking sitting 

time at 1-week (-97 [-

144, -50] min/day). 

Changes were 

maintained at 3-

months (-137 and -78 

mins/day respectively) 

Intervention group ↑ 

HDL-C (.26 [.10, .42] 

mmol/L)  

High 

2.  Healy 

(2013) 

25-62 

years 

43 54% 56% Australia  Non-RCT 

4 week; 

organisational, 

environmental 

and individual 

elements, SSD 

Objectively 

measured 

workplace 

sitting time 

(minutes/d

ay) 

activPAL 3 Intervention group sig. 

↓ workplace sitting (-

125 [-161, -89] min/8h 

workday) 

Sig ↑ standing time 

(+127 [+92, +162] 

min/8h workday) 

High risk 
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Table 2.3 Workplace Intervention Studies Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Shrestha et 

al. (2018) 

Risk of Bias  

3.  Chau 

(2014) 

38 ± 

11  

42 14% 86% Australia RCT; 4 week; 

SSD 

Sitting, 

standing 

and walking 

time at 

work  

ActivPAL; 

SR 

questionnaire

s  

Intervention group sig. 

↓workplace sitting (73 

[-106,-

39]mins/workday) 

Sig. ↑ workplace 

standing time (65 [47, 

87]min/workday) 

High risk 

4.  Dutta 

(2014) 

 28 32% 68% Minneasp

olis, USA 

RCT; 4 week; 

SSD  

Physical 

activity  

OSPAQ; Gruve 

accelerometer 

Intervention group ↓ 

sitting time at work 

(21[18-25]%); ↓ 

sedentary time (4.8 

[4.1-5.4] min/work-hr); 

↑ wellbeing and 

energy; ↓ fatigue, 

appetite and dietary 

intake; no change in 

productivity  

High risk 

5.  Neuhaus 

(2014) 

20-65 44   Australia Quasi-RCT; 3 

month; 

multicomponen

t (workstation, 

organisation 

Workplace 

sitting 

(minutes/8-

hr workday) 

activPAL3 Multicomponent 

group ↓ workplace 

sitting (89 [-130,-

47]minutes/8-hr 

workday); 

High risk 
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Table 2.3 Workplace Intervention Studies Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Shrestha et 

al. (2018) 

Risk of Bias  

and individual 

level elements); 

workstation 

only  

Workstations only 

group ↓ workplace 

sitting by 33 (-74, 7) 

minutes 

6.  Graves 

(2015) 

38.6 ± 

9.5 

47 21% 79% United 

Kingdom 

RCT; 8 weeks; 

SSD 

Workplace 

sitting time 

Momentary 

assessment 

diary 

Intervention group sig. 

↓sitting time (-80.2 [-

129.0, -31.4]min/8-hr 

workday); sig. ↑ 

standing time (72.9 

[21.2, 124.6] min/8-hr 

workday); sig. ↓ total 

cholesterol (-0.40 [-

.79, -.003]mmol/L) 

High risk 

7.  Chau 

(2016) 

33 ± 

11 

 

16 55% 45% Australia Quasi-

experimental; 

SSD, training, 

daily email for 2 

weeks  

Workday 

sitting and 

PA  

ActivPAL, 

Actigraph and 

SR 

questionnaire

s  

↑ standing time at 1 

week  (+73 [22, 123] 

min/workday) and 4 

weeks (+95 [-172, -29] 

min/workday) 

↓sitting time at 1 (-64 

[-125, -

2]min/workday), 4 (-76 

[-142, -11] 

High risk 



 

70 
 

Table 2.3 Workplace Intervention Studies Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Shrestha et 

al. (2018) 

Risk of Bias  

min/workday) and 19 

weeks (-100 [-172, -29] 

min/workday) 

 

8.  Gao 

(2016) 

43.7 ± 

10.7 

 

45 

(n=2

4 

inter

venti

on) 

24% 76% Finland Controlled 

intervention; 6 

month; SSD   

Occupation

al sitting 

time, MSK 

comfort 

and work 

ability  

Non-validated 

questionnaire  

Sitting time at work 

sig. ↓ by 6.7% and 

standing time during 

computer work sig ↑ 

by 11.6%.  

MSK discomfort sig 

lower in intervention 

group (2.7 ±  0.9) 

compared to control 

(3.3 ± 0.9) 

High risk 

9.  Healy 

(2016) 

45.6 ± 

9.4 

 

231 

(136 

inter

venti

on) 

32% 

  

68% 

 

Australia  Clustered-RCT; 

12 months; 

multicomponen

t intervention 

incl. SSD 

Workplace 

sitting time 

ActivPAL3 Workplace sitting sig. 

↓ in intervention 

group compared with 

control at 3 months (-

99.1 [-116.3, -81.8] 

min/8-h workday) and 

12 months (-45.4 [-

64.6, -26.2] min/8-h 

High risk 



 

71 
 

Table 2.3 Workplace Intervention Studies Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Shrestha et 

al. (2018) 

Risk of Bias  

workday). No effect for 

stepping.  

Sig effects favouring 

the intervention group 

observed at 12 months 

only, for fasting BG (-

0.34, [-0.65, -0.03] 

mmol/L) and CM risk 

score (-0.16, -0.30, -

0.03]) 

10.  Pickens 

et al. 

(2016) 

Sit-

stand: 

34.8 ± 

11.5 

Stand: 

28.9 ± 

6.8 

Contr

ol: 

35.0 ± 

13.2 

Sit-

stan

d: 45 

Stan

d: 46 

Cont

rol: 

47 

Sit-

stand: 

29% 

Stand: 

41% 

Control: 

30% 

Sit-

stand: 

71% 

Stand: 

59% 

Control: 

70% 

USA Non-

randomised, 

controlled pilot 

study  

Movement 

and caloric 

expenditure  

Sensewear 

accelerometer 

armbands 

worn for two-

days 

Sig diff in SR seated 

time 

(75%, 65%, 91% for sit-

stand, stand, and 

control 

group respectively) 

Percent time in METS-

derived mod PA, and a 

 number of steps for 

both stand-capable 

groups compared to 

the control 

High risk 
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Table 2.3 Workplace Intervention Studies Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Shrestha et 

al. (2018) 

Risk of Bias  

11.  Tobin et 

al. 

(2016) 

Int: 

34.8 ± 

10.5 

Con: 

34.3 ± 

8.9 

52 Int: 11% 

Con: 

16% 

Int: 89% 

Con: 

84% 

Australia RCT; 5 week; 

SSD + 

instruction/erg

onomic 

assessment  

Changes in 

sitting, 

standing 

and 

stepping 

per 8-hr 

workday 

activPAL3 & 

self-reported 

mental and 

physical 

health 

outcomes 

Intervention group sig. 

 time spent sitting by 

100 minutes 

Sig.  time spent 

standing by 99 minutes  

Sig  in SR current 

work ability compared 

to lifetime best 

High risk 

12.  MacEwe

n (2017) 

48.9 ± 

11.4 

28 

 

18% 82% Canada RCT; 3 months; 

SSD 

Workplace 

sitting time  

ActivPAL Intervention group sig. 

↓ workday sitting time 

(344 ± 107 mins/day to 

186 ± 101 mins/day) 

and total sitting time 

(645 ± 140 to 528 ± 91 

mins/day) 

High risk 
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Table 2.4 Workplace Intervention Studies Not Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Reason for 

Non-

Inclusion in 

2018 

Cochrane 

Review; Risk 

of Bias  

13.  Pronk 

(2012) 

Int: 

38.4 

(11.4) 

Com: 

44.2 

(11.9) 

Int: 

24 

Com: 

10  

Int: 4% 

Com: 

20% 

Int: 96% 

Com: 

80% 

Minneapo

lis,  Take-

a-Stand 

Project, 

Non-

randomised, 

interrupted 

time series 

approach; 4 

week; SSD only 

Sitting, 

standing 

and walking 

Experience-

sampling 

methodology 

Intervention group sig. 

↑ mean ESM scores 

(reduced sitting 

behaviour) by 224%. 

Significantly reversed 

on removal of desks. 

Upper back and neck 

pain sig. ↓ during 

intervention period.  

Sig. improvements in 

mood states including 

fatigue and vigor.  

Not RCT or 

CBA;  

High risk 

14.  Zhu 

(2018) 

39.1 ± 

11.3 

36 

(24 

inter

venti

on) 

 

25% 75% NR Natural 

experiment; 4 

months; SSD 

and sitting-

specific 

motivational 

support  

Time spent 

sitting, 

standing 

and PA 

ActivPAL3 Work sitting time ↓ (-

56.7 ± 89.1 min/8-h 

workday) relative to 

control.  

Standing time ↑ (37.4 

± 69.2 min/8-h 

workday) and sit-stand 

transitions ↑ (3.3 ± 

Not 

published;  

High risk 
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Table 2.4 Workplace Intervention Studies Not Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Reason for 

Non-

Inclusion in 

2018 

Cochrane 

Review; Risk 

of Bias  

0.4min/8-hr workday) 

relative to control  

Maintained at 18 

months (sitting; -52.6 ± 

68.3, standing; 17.7 ± 

54.8 min/8-h workday) 

 

15.  Edwards

on, 

Yates, et 

al. 

(2018) 

41.2(1

1.1) 

37 

offic

e 

clust

ers 

(19 = 

inter

venti

on)  

N=14

6 (77 

inter

20% 80% SMArT 

Work, 

United 

Kingdom 

Cluster-RCT; 12 

months; SSD, 

seminar, 

targets, 

feedback on 

behaviour, 

posters, 

workbook, 

prompt tool 

and coaching.  

Occupation

al sitting  

ActivPAL 

micro, 

ActiGraph 

Link; 

Standardised 

Nordic 

Questionnaire 

(MSK 

problems); 

Work related 

questionnaire

s; Digit 

Symbol 

↓ST by -71.99 (95% CI: 

-97.37 to -46.61) 

mins.day 

Sig ↓occurrence of 

lower back, upper back 

and upper extremity 

problems at 12 

months.  

Sig ↓occurrence of 

any part MSK 

problems at 6 months.  

Work related 

outcomes improved in 

Not 

published;  

High risk  
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Table 2.4 Workplace Intervention Studies Not Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Reason for 

Non-

Inclusion in 

2018 

Cochrane 

Review; Risk 

of Bias  

venti

on) 

Substitution 

Test; Mood 

Affect 

Adjective List-

Revised; QoL 

favour of the 

intervention group 

Cognitive function 

outcomes improved in 

favour of the 

intervention group  

16.  Dutta 

(2019) 

39.1 ± 

9.7 

15 

 

27% 73% Minneapo

lis 

Pre-post design; 

12 months; SSD 

Sitting time 

and activity 

level 

SR 

questionnaire; 

Gruve 

accelerometer  

SR sitting was sig ↓ 

(22 [15, 29]%) replaced 

almost entirely by 

standing.  

Sedentary time during 

work-hours ↓ (.77min 

per work-hour [-1.88, 

.33min/hour]) 

Accelerometer activity 

during work-hours sig 

higher at post-

intervention  

Not 

published; 

High risk 
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Table 2.4 Workplace Intervention Studies Not Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Reason for 

Non-

Inclusion in 

2018 

Cochrane 

Review; Risk 

of Bias  

17.  Mantzari 

(2019) 

43.4 ± 

11.2 

20 

 

39% 61% Cambridg

e, United 

Kingdom 

Randomised 

intervention; 3 

months; SSD 

Feasibillity 

of SSD 

interventio

n; 

workplace 

activity 

ActivPAL3 Workplace sitting ↓ 

(94 [17.7, 170.7] 

min/day) 

 

Not 

published; 

High risk 

18.  

Peterma

n et al. 

(2019) 

45.6 ± 

9.4 

231 

(136 

inter

venti

on) 

 

32% 68% 

Australia, 

Stand Up 

Victoria 

Cluster-RCT; 12 

months incl. 

SSD 

Productivity 

Health and 

Work 

Questionnaire 

(HWQ) 

Work 

Limitations 

Questionnaire 

(WLQ) 

Trends for ↑ HWQ 

non-work satisfaction 

subscale and stress 

item  

Sig ↑ in WLQ mental 

demands subscale  

Sig ↑ in four WLQ 

outcomes (total score, 

time, mental and 

output demands) 

Physical demands 

showed a small but 

significant worsening 

Not 

published; 

High risk 
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Table 2.4 Workplace Intervention Studies Not Included in the 2018 Cochrane Review  

First Author (year) Age:  

range 

or 

mean 

(SD) 

Total Men Women Country, 

Study 

Name 

Intervention 

[design; 

duration; 

component(s)] 

Primary 

Outcome 

Measurement 

Tool  

Key Finding(s) Reason for 

Non-

Inclusion in 

2018 

Cochrane 

Review; Risk 

of Bias  

19.  Pierce 

(2019) 

39 ± 

9.5 

24 

(12 

inter

venti

on) 

 

50% 50% New 

Zealand 

Randomised 

controlled field 

trial; 16 weeks; 

SSD 

Activity 

levels 

during work 

hours  

Step count, SR 

activity (PAD) 

and pre-post 

trial recall  

Sig. effect on step 

counts associated with 

allocation of SSD and a 

significant ↑ in SR PA 

for the intervention 

group.  

Having a SSD was 

associated with ↑ 

activity during leisure 

(p = 0.039). 

Not 

published; 

High risk 
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2.6 Measurement tools used in sedentary behaviour research  

The literature presented in this review has used both objective and subjective methods 

to quantify sedentary behaviour.  In addition to this, qualitative methods have been 

applied to explore the perceptions of sedentary behaviour, and acceptability of 

sedentary behaviour interventions.  These methods, which will be applied within this 

thesis, will be examined in the sections following.    

2.6.1 Self-Report Measures of Physical Activity and Sedentary 

Behaviour  

Subjective or self-report measurement tools refer to questionnaires, diaries/logs, 

surveys or recall in interviews, which are utilised to quantify both sedentary behaviour 

and PA levels (Healy  et al., 2011; Stéphanie A Prince et al., 2008).  These self-report 

methods are frequently applied within sedentary behaviour literature, both 

observational and experimental, and are used to assess sitting time and physical 

activity levels.  A commonly utilised and widely-examined tool is the International 

Physical Activity Questionnaire (IPAQ) which was developed to allow for consistent 

measurement and recording of self-reported PA across populations and cultures 

(Booth et al., 2003). The IPAQ can be delivered in either long or short format and has 

been used in multiple countries and domains (Bauman et al., 2011; P. Lee, 

Macfarlane, Lam, & Stewart, 2011).  Booth et al. (2003) report that across 12 countries, 

the IPAQ long form questionnaire has good reliability when compared to 

accelerometer data (r = .81) similar to the short form version (r= .65 in >75% 

populations).  Furthermore, the criterion validity of both versions showed fair to 

moderate agreement (Booth et al., 2003; Ekelund  et al., 2006; Hagströmer, Oja, & 

Sjöström, 2007), with qualitative data reporting the short form questionnaire to be 

preferable to users (Booth et al., 2003).  Support for the use of IPAQ is however 
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equivocal. Hagströmer et al. (2007) reported strong correlations between long-form 

IPAQ data and activity monitor data for total PA (r=0.55) and vigorous intensity PA 

(r=0.71), hence supporting its use. Furthermore Murphy et al. (2017) reported the 

short-form IPAQ to have moderate correlation and high levels of agreement (77%) 

with accelerometer data. Conversely, Rzewnicki, Auweele, and De Bourdeaudhuij 

(2003) reported the IPAQ to over-report PA levels in ~50% of the population.  

Differences in validity reported may be attributed to the variety of IPAQ versions 

available; short form, long form, self-administered, telephone interview and interview 

which are all available in various languages (Booth et al., 2003).  Ekelund  et al. (2006), 

using the Bland-Altman limits of agreement technique, found the mean difference 

between accelerometer MVPA to be small and non-significant (3.4 min.day-1).  

However, the 95% limits of agreement were wide (-119 to 122 min.day-1), suggesting 

the IPAQ could over or underestimate MVPA by around 2 hours per day (Ekelund  et 

al., 2006).  Given that there is no reported difference between the reliability and validity 

of the short and long IPAQ forms (Booth et al., 2003) supported by findings of Ekelund  

et al. (2006); both forms will be considered for use within the thesis, dependent upon 

practical considerations associated with data collection within occupational and 

corporate environments. 

The use of IPAQ to assess PA levels has been widely examined.  Its use to assess 

sitting time however is less expansively researched. Rosenberg, Bull, Marshall, Sallis, 

and Bauman (2008) reported validity of the short-form IPAQ to be weak and moderate 

for men and women respectively, which the authors concluded was commensurate 

with small but significant relationships reported within PA data.  In addition to this, the 

research found test-retest reliability to be acceptable for both men and women (r=.81, 
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n=257), in agreement with findings of C. L. Craig et al. (2003), hence supporting its 

use to assess changes in sitting behaviour over time.   

2.6.1i Marshall Questionnaire and Workforce Sitting Questionnaire   

Whilst the IPAQ is a valid and reliable measure of total sitting time on both week and 

weekend days (C. Craig et al., 2003; Rosenberg et al., 2008) it doesn’t allow for 

discerning the domains in which sitting time occurs, i.e. TV viewing, travel, 

occupational etc.  Summing the totals of each domain is deemed important by Clemes, 

David, Zhao, Han, and Brown (2012) and Marshall, Miller, Burton, and Brown (2010), 

both validating the Marshall questionnaire which covers five domains of sitting time; 1) 

traveling to and from places, 2) at work, 3) watching television, 4) using a computer at 

home, and 5) for leisure, not including television. This questionnaire has been shown 

to be reliable, and is thus suitable for comparing test-retest differences for both 

weekday and weekend day (Marshall et al., 2010).  Chau, van der Ploeg, Dunn, Kurko, 

and Bauman (2011) modified the Marshall Questionnaire, to develop the Workforce 

Sitting Questionnaire (WSQ) which includes time spent sedentary while (1) travelling 

to and from places; (2) at work; (3) watching TV; (4) using a computer at home; and 

(5) during other leisure activities on a workday and a non-workday in the last 7 days.  

Despite reporting the WSQ to be an acceptable measurement tool to investigate 

relationships between sitting time and health in working populations, WSQ sitting time 

in all domain on both workdays and non-workdays had weak to low associations with 

accelerometer sedentary time data (Chau et al., 2011).  A limitation of this validity 

study and a possible reason for this finding, is that Actigraph accelerometers were 

used as the criterion, despite research showing these monitors cannot accurately 

detect sedentary time as will be discussed in the following section (Berendsen et al., 

2014; Oliver, Schofield, Badland, & Shepherd, 2010; Peterson, Sirard, Kulbok, 
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DeBoer, & Erickson, 2015).  Later research which used activPAL as the criterion 

validity measure however found similar low correlations between WSQ and activPAL 

(r=0.25-0.30, n=42).  These findings would suggest the WSQ does not outperform 

IPAQ short-form in either validity or reliability.   

Reis, Dubose, Ainsworth, Macera, and Yore (2005) support the use of Occupational 

Physical Activity Questionnaire in research and surveillance settings and this measure 

has been used in sedentary behaviour intervention research (Mainsbridge, Cooley, 

Fraser, & Pedersen, 2016; Mainsbridge, Cooley, Fraser, & Pedersen, 2014). However, 

the use of questionnaires to assess PA at work is cautioned by others (Pedersen, Kitic, 

Bird, Mainsbridge, & Cooley, 2016; Pedisic et al., 2014).  These conflicting findings, 

and the use of many different questionnaires makes comparison between studies 

difficult and thus weakens the literature.  Further to self-report limitations already 

highlighted, questionnaires to assess physical activity or sedentary time fail to 

distinguish patterns in activity or sedentary time within a day.  Given the significance 

of the frequency of breaks in sedentary time and physiological responses to this 

(Hawari et al., 2016), the use of activity monitors where feasible in research may be 

advised.  These will be examined in the section following.   

2.6.2 Objective Measures of Physical Activity and Sedentary 

Behaviour  

Due to the limitations associated with subjective measurements of sedentary 

behaviour and physical activity, activity monitors are often used within the literature.  

Accelerometers use number of counts per minute (cpm), where a count (a 

dimensionless unit) is the amount of movement and speed in a particular direction 

(Zhu & Owen, 2017). Most accelerometers allow for the measurement of movement 

in one (uni-axial) or three (tri-axial) planes (Ridgers & Fairclough, 2011).  Conversely, 
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inclinometers differentiate between sitting, lying and standing but cannot measure PA 

intensity (Peterson et al., 2015).   

Activity monitors are widely available to consumers to track daily activity levels and 

sleep, however the validity of some models and measurement variables are 

questioned (Evenson, Goto, & Furberg, 2015).  Commonly used activity monitors 

within research are the GENEA (Esliger et al., 2011) and Actigraph (Healy  et al., 2011; 

Rothney, Schaefer, Neumann, Choi, & Chen, 2008) which are accelerometers, in 

addition to ActivPAL monitors which are inclinometers, used to objectively assess 

sedentary time. The activPAL monitor is reported to be a reliable and valid measure 

of posture (Grant, Ryan, Tigbe, & Granat, 2006), whilst use of the ActiGraph GT3X+ 

as an inclinometer is not recommended at present (Berendsen et al., 2014; Peterson 

et al., 2015). This is due to limited ability of accelerometer thresholds in classifying 

sitting in office workers (Kozey-Keadle, Libertine, Lyden, Staudenmayer, & Freedson, 

2011; Oliver et al., 2010).  The use of the ActiGraph GT3X+ is however, a valid 

measure of body movement and PA intensity (Peterson et al., 2015) and is reported 

to be user friendly (Berendsen et al., 2014). For this reason, the use of both a tri-axial 

accelerometer and inclinometer simultaneously may be recommended to gain 

accurate insight into PA and sedentary behaviour levels respectively. 

By processing accelerometer data, information regarding the amount and intensity of 

PA can be determined. Activity counts accumulated in a specific time interval (known 

as epoch length) can be interpreted using a set of intensity thresholds knows as cut-

points (Migueles et al., 2017).  Earlier models of accelerometer typically relied on 60-

s epochs due to memory capacity limitations, however more recent advances allow 

for shorter epochs to be utilised over an extended period of time (Ridgers & Fairclough, 

2011). It is recommended that shorter epoch periods (e.g. 5-s) are applied where 
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possible to allow for the investigation of time spent in different intensities of physical 

activity. Freedson, Melanson, and Sirard (1998) established accelerometer count cut-

points for adults, which correlated with MET categories associated with activity 

intensity (light, <3 MET; moderate, 3.00-5.99 MET; Hard, 6.00-8.99 MET; Very Hard, 

>8.99MET). These MET values correspond to count cut-points of <1952cpm, 1952-

5724cpm, 5725- 9498cpm and >9498cpm respectively. Whilst there are a multitude of 

cut-points available (Brown & Roberts, 2011; Freedson & Miller, 2000; Freedson et 

al., 1998; Migueles et al., 2017; Sasaki, John, & Freedson, 2011), it is important to 

apply the same cut-point to all data which is to be compared within a study (Migueles 

et al., 2017).  Furthermore, it is advisable to employ cut-points developed for the device 

used and used by extant literature to allow for comparability between as well as within 

trials. The Freedson cut-points are now commonly employed within the literature to 

estimate time spent in LIPA such as slow walking (100-1951cpm) and MVPA such as 

a brisk walk or run (>1952cpm) (Freedson, Melanson, & Sirard, 1998).  

In addition to the tool used, appropriately collecting, analysing and interpreting activity 

monitor data is imperative to the accurate measurement of intervention outcomes and 

to allow for comparison between studies.  In recent years comprehensive methods for 

analysing activPAL data have been presented by Edwardson et al. (2016), the use of 

which will allow researchers to apply standardised methods, thus increasing the 

comparability of findings. Furthermore, Winkler et al. (2016) present a validated 

algorithm which allows for a low-burden, automated approach to analysis. Historically 

it was required that data would be corrected using diaries and lengthy processes to 

remove invalid data such as non-wear times were carried out in statistical software 

(monitor-corrected diary method). The use of an algorithm that displays “almost 

perfect” agreement for 88% of participants will increase the amount of data that can 
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be feasibly processed by researchers without compromising on the quality of data and 

also decreases disparity between methods applied in the literature. The agreement of 

this algorithm was shown to significantly worsen with age and thus authors 

recommended adjustments may be required for use with older adults.   

2.6.3 Qualitative Investigation of Intervention Outcomes 

Qualitative research is an increasingly applied method in PA and sedentary behaviour 

research, (Thomas, Silverman, & Nelson, 2015) and has been used to examine 

perceptions of sit-stand desk interventions (Brakenridge et al., 2018; Chau, Daley, 

Srinivasan, et al., 2014; De Cocker, Veldeman, et al., 2015; Dutta et al., 2019; Waters 

et al., 2016a).  Unlike quantitative research methods where a pre-set hypothesis is 

tested, qualitative research uses an inductive method to allow for theory to emerge 

from participants’ perceptions and experiences (Allender, Cowburn, & Foster, 2006).   

Commonly used techniques within qualitative research are interviews and focus 

groups, which can be structured or semi-structured, and these methods have been 

used to examine PA and sedentary behaviour among children, adults and clinical 

populations (Allender et al., 2006; Cole et al., 2015; N. D. Gilson et al., 2011b; Granich, 

Rosenberg, Knuiman, & Timperio, 2010; Moore et al., 2010).   

Whilst the interview is perhaps the most commonly used tool in the literature, focus 

groups are increasingly popular (Munroe-Chandler, 2005).  Another noted benefit of 

focus groups, is the less time-intensive nature of these compared with individual 

interviews.  Therefore, when carrying out research in occupational environments, 

focus groups have proved popular.  Approximately 50% of the literature presented in 

Table 2.2 utilised focus group interviews to understand experiences of participants. 

When carrying out a focus group, the aim of the researcher should be to create a 

permissive environment to encourage participants to share their views on a specific 
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topic (Krueger & Casey, 2014).  The group dynamic therefore created is of benefit, as 

it allows for group discussion of topics, allowing for greater understanding of specific 

topics (Krueger & Casey, 2014; Munroe-Chandler, 2005).  There are however, noted 

limitations of using focus groups including the reluctance of individuals to share 

opinions in a group environment and the natural differences in discussion which may 

arise between groups making comparison difficult (Munroe-Chandler, 2005).  

Qualitative research has allowed researchers to examine perceived occupational 

sitting time hazards (De Cocker, De Bourdeaudhuij, Cardon, & Vandelanotte, 2015; 

N. Gilson et al., 2012; N. D. Gilson, Burton, van Uffelen, & Brown, 2011a), to begin to 

examine the barriers and facilitators to breaking up occupational sedentary time 

(Waters et al., 2016b) and also to evaluate interventions to break up sedentary time 

(Grunseit, 2013; Mackenzie, Goyder, & Eves, 2015) as have been previously 

presented in this review.  These studies therefore support the role of focus group 

research in examining employee perceptions of interventions to reduce occupational 

sitting.  
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2.7 Conclusion 

To conclude, the reviewed literature documents a relationship between sedentary 

behaviour, health and all-cause mortality.  This relationship appears to be independent 

of moderate physical activity levels, hence making sedentary behaviour a distinct 

public health priority. Despite this relationship being equivocally documented in the 

literature, the mechanisms responsible for such associations are less clear, with 

experimental evidence generating ambiguous results.  Both acute and longer-term 

metabolic outcomes of such interventions have yet to be elucidated and require further 

investigation. Furthermore, free-living studies to examine the acute and chronic 

physiological responses to breaking up prolonged sitting are required. 

The extant literature highlights the workplace as a suitable target area for intervention 

with short-, medium- and long-term sit-stand desk interventions having been shown to 

significantly reduce daily workplace sitting time. Perhaps importantly, this outcome has 

been shown in the absence of any behaviour change or counselling provision. The 

review also found that perceptions of sit-stand desk use are under-investigated, 

particularly in the UK.  The limited evidence suggests health beliefs may impact usage, 

with those volunteering to take part in sit-stand desk interventions, and those deemed 

regular users, holding positive health beliefs of breaking up sitting. However, whether 

such health beliefs translate to action on occupational sedentary behaviour has not 

been investigated. Additionally, those not taking such opportunities report barriers 

including discomfort and impracticalities as the reason for this. The importance of 

understanding perceptions of, barriers and facilitators to occupational sedentary 

behaviour has been made clear and must be further explored.   

Both subjective and objective methods of measuring PA and sedentary behaviour are 

seen within the literature.  The former is recommended for use in larger studies, with 
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both the short form and long form IPAQ reported as valid and reliable methods of 

assessing sitting time.  However, there are noted limitations to using self-report data 

including the potential for significant underestimation of sitting time. For this reason, 

objective methods are recommended where possible. ActivPAL are deemed most 

appropriate for measuring sitting time, and sit-stand transitions, whilst ActiGraph are 

recommended to accurately measure MVPA.   
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Thesis Map 

Perceptions and experiences of occupational sedentary behaviour and cardiometabolic 

responses to reducing sitting time at work 

Study 1:    Perceptions of 

occupational sitting time 

amongst UK based office 

workers: a qualitative 
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  Objectives 

 To identify perceived barriers and perceived facilitators 

of sit-stand desk work, among UK based sit-stand desk 

and seated desk workers 

 

Study 2:  Acute blood 

glucose responses to sit-

stand desk work 

  

Study 3:  The impact of a 12 

month sit-stand desk 

intervention on sitting time 

of UK based call-centre 
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amongst UK based office workers 

 

 

 

 

 

Aspects of this chapter have previously been communicated at the University of 

Chester, Faculty of Medicine, Dentistry & Life Sciences, Post Graduate Research 

Conference (2018).    
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3.1 Abstract 

Objectives: The aim of this qualitative study was to explore the views and experiences 

of sit-stand deskwork and sedentary behaviour amongst UK based office workers.  It 

aimed specifically to explore the barriers and facilitators to such an intervention, to 

address the lack of insight into the potential feasibility and acceptability of sit-stand 

desk use. Methods:  Thirty-four participants (n=17 seated desk users) from three 

organisations volunteered to take part in the research project.  Six focus groups were 

undertaken between October 2016 and May 2017.  A semi-structured questioning 

route was used to ensure the focus-groups addressed all research outcomes, whilst 

also allowing for flexibility and participant led discussion.  Data was analysed using 

thematic analysis (TA), following the five step framework developed by Clarke and 

Braun (2014). Results: The material generated from the focus groups amounted to 

4.5 hours interview transcript and 116 pages of raw data. Five overarching themes 

(Figure 3.1) and 17 sub-themes emerged from analysis of the focus group transcripts.  

The final themes and subthemes were aligned with the socio-ecological model and 

thus were observed through this context.  Conclusions: Sit-stand desks appear to be 

an attractive means to reduce workplace sitting, which office workers deem high due 

to a Sedentary Office Culture. Health beliefs and perceived health benefits as well as 

positive affect appear to be important in initiating a change in occupational sedentary 

behaviour.  Despite the perception that sitting less at work would enhance health, and 

this leading to an interest in sit-stand desk interventions, whether these health beliefs 

would in fact lead to behaviour or health outcomes has not been investigated in the 

extant literature.  
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3.2 Introduction 

UK adults spend a substantial amount of time sedentary, particularly on working days 

with almost 80% of the working day spent sitting (Thorp, Winkler, Clark, Gardiner, 

OwenDunstan, D. W, 2012). Sedentary behaviour, which is defined as any waking 

activity with an energy expenditure <1.5 METs, including sitting, lying or reclining 

(Tremblay et al., 2010) has been associated with an increased risk of obesity, type II 

diabetes mellitus and all-cause mortality, independent of physical activity (Chau et al., 

2013). It is reported that 75 minutes moderate intensity exercise is required daily to 

offset this risk (Ekelund et al., 2016). However, this is unlikely to be achievable for 

many, with only 60% of the population achieving the recommended 150 minutes/week 

(Sport England, 2016).  For this reason, many researchers have supported sedentary 

behaviour as an independent morbidity and mortality risk factor.  Total daily sitting 

times are higher on workdays compared to non-work days, and as such interventions 

which target the workplace are recommended to reduce overall sitting time (Clemes 

et al., 2016).   

The workplace has long been recognised as an important setting for health 

improvement (World Health Organisation, 2007). Indeed, a full time employee spends 

on average 50% of their waking time in work and so environments that facilitate 

employees to take greater control of their own health and make lifestyle changes within 

the workplace have been shown to be effective in supporting improvements in 

wellbeing (Abdin, Welch, Byron-Daniel, & Meyrick, 2018).  Many interventions have 

focused on methods to increase physical activity in the workplace, with fewer focusing 

on how to reduce sitting time in isolation. This may be an important avenue for 

exploration for numerous reasons. Firstly, employees cite workload as a reason for 

not taking a break from prolonged sitting (Cole et al., 2015) thus reducing sitting 
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through the use of sit-stand workstations may be more permissible. Secondly, 

research indicates that employees themselves perceive a detrimental health impact 

from prolonged occupational sitting time (N. D. Gilson et al., 2011b). When measured 

quantitatively findings suggest excessive sitting time is negatively linked with 

productivity, vigour and presenteeism in the workplace (Brown, Ryde, Gilson, Burton, 

& Brown, 2013; Guertler et al., 2015; Munir et al., 2015).  

Hadgraft et al. (2016) argued that the nature of desk and computer-based work and 

the furniture designed for its use encourage workplace sitting and sedentary 

behaviour. Supporting this, office design and furniture have been shown to have an 

impact on locomotion in the workplace (Withagen & Caljouw, 2016). Sit-stand desks 

may therefore offer a potential solution for reducing occupational sitting time and as a 

result, sedentary behaviour within the office environment.  Indeed, studies highlight 

sit-stand desks as an effective means of reducing occupational sitting time in 

interventions between three and 12 months (Edwardson, Yates, et al., 2018; Graves 

et al., 2015; Genevieve N. Healy et al., 2013). Despite the increased interest in sit-

stand desk interventions, there is limited literature and understanding surrounding the 

acceptability and feasibility of such in the workplace environment.   Additionally, little 

is understood of the behavioural aspects of sit-stand desk use, for example what might 

encourage an individual to reduce their sitting time, and what might hinder such 

behavioural change.  Understanding these aspects will be important in order to 

generate effective interventions to reduce sitting. Despite this, the current literature on 

sit-stand desks largely fail to allow for an exploration of participants experiences or 

perceptions of sit-stand desk work. Where qualitative analysis has been carried out to 

investigate participant perceptions of sitting, this is outside of the UK, including 
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Australia (Chau, Daley, Srinivasan, et al., 2014; Hadgraft et al., 2016), Belgium (De 

Cocker, Veldeman, et al., 2015) and Singapore (Waters et al., 2016a).  

The present study therefore seeks to explore the views and experiences of sit-stand 

deskwork and sedentary behaviour amongst UK based office workers, through a 

qualitative study. This will provide a nuanced understanding of occupational sedentary 

behaviour and sit-stand desk use.  It will explore the barriers and facilitators to such 

an intervention amongst UK office-based workers, to address the lack of insight into 

the potential feasibility and acceptability of sit-stand desk use. The findings of this will 

then guide further exploration into sit-stand desk interventions and hence the 

subsequent studies in this thesis.  
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3.3 Methods 

3.3.1 Study Design and Sampling  

An inductive and exploratory approach was taken with this qualitative study. A 

qualitative approach was chosen due to the ability of such research to provide insight, 

context and interpretation of emerging phenomena which may not yet have been 

adequately explored (Patten & Newhart, 2018).   

Due to the qualitative nature of this study there was no requirement to apply probability 

sampling i.e. where all participants in the population have equal chance of being 

included (Etikan, Musa, & Alkassim, 2016).  Therefore, a mixture of purposive and 

maximum variation sampling was utilised. Purposive sampling occurs when groups of 

individuals who are well informed with the phenomenon of interest are identified by the 

researcher (Etikan et al., 2016). In the context of this study, this was specifically 

employees who had access to a sit-stand desk in the workplace.  Maximum variation 

sampling involves selecting a sample in which the widest range of variation on the 

phenomenon of interest is represented (Patten & Newhart, 2018). To achieve this 

variation, the invitation to participate was sent to two organisations which were known 

to the researcher to include both seated desk users and sit-stand desk users.  

Additionally, the invitation to participate was also sent out in the newsletter of an 

ergonomic office furniture supplier (Posturite, UK).     

3.3.2 Participants  

Thirty-four participants (n=17 seated desk users) from three organisations volunteered 

to take part in the research project.  Participants were recruited from; a University, 

Government offices in Shropshire (both recruited directly through previous contact with 

the researcher), and Government offices in Manchester (recruited indirectly through 

the newsletter distribution previously described). The invitation to participate was 
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circulated to all staff via email and staff discussion boards of the organisations.  To be 

eligible for the study, participants were required to be; a full-time employee at their 

organisation; employed in a predominantly desk based (either seated or sit-stand 

desk) role; and able to understand written and spoken English. Upon sending an 

expression of interest to the researcher, each participant was asked to state whether 

they were a seated or sit-stand desk user and to confirm that they were employed 

within a desk based role (i.e. they do not regularly carry out work which requires them 

to stand and/or move around).  Participants were asked to classify which desk they 

use, based upon what their current workstation was, and to clarify how long they had 

been working at such a workstation.  This was not quantified nor determined 

objectively, but was used simply to categorise individual participants and to utilise in 

later interpretation and analysis of the data.   

3.3.3 Procedures 

As the topic of discussion was not deemed to be sensitive, focus groups were 

employed over other alternatives such as one-to-one interviews.  Focus groups, unlike 

individual interviews are capable of collecting data from a greater number of people in 

a short space of time which was of particular importance in this study as the research 

was carried out within the work environment of participants. Barbour and Kitchen 

(1999) explain that FG are valuable when little is known about a topic or phenomena 

and there is an interest in capturing views from a high number of people. Focus groups 

encourage interaction and dialogue between participants, allowing researchers to 

interpret whether there is consensus or discord on view points and provides greater 

opportunity for sharing of experiences (Krueger & Casey, 2014).  The limitations of 

focus groups must be considered. These include dominant and aggressive 

personalities whom might influence discussions. Furthermore, participants might feel 
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compelled to conform to the dominant ideas being presented by the group, thus 

limiting the discussions and ideas presented for interpretation.   To ensure a rich and 

balanced data set was captured the researcher ensured that all participants were able 

to express their views and opinions in depth.  If a participant was not contributing their 

views, or was being dominated by another’s views, the researcher directly asked for 

the quieter participants thoughts (Smithson, 2000).  

3.3.3.i Development of the Questioning Route 

The research was planned inductively (Patten & Newhart, 2018), i.e. taking an 

exploratory approach to the questions relating to sedentary and sit-stand desk work, 

which had yet to be explored in a UK context. A semi-structured questioning route 

(Appendix 2.2) was used to ensure the focus-groups addressed all research 

outcomes, whilst also allowing for flexibility and participant led discussion (Krueger & 

Casey, 2014).  A questioning route (otherwise known as a discussion guide or session 

guide) is a useful means by which the moderator can check the pre-defined topics 

have been covered, prior to the close of a focus group as well as ensuring consistency 

across moderators and focus groups (Hennink & Leavy, 2014).  The discussion guide 

for this study was designed to include an introductory/warm-up question, three key-

questions to explore the experiences of office work, barriers to SSD work and 

facilitators to SSD work and finally a closing question (Hennink & Leavy, 2014).  The 

discussion guide developed for this study included fully-developed questions including 

probes should they be required.  Hennink and Leavy (2014) suggest this is applied in 

academic research to negate the need for the moderator to spontaneously generate 

questions, and thus to enhance consistency of the focus groups carried out.  

The questioning route was trialled once, on a pilot group of the researcher’s colleagues 

to ensure the questions were clear to participants and generated sufficient discussion.  
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Hennink and Leavy (2014) suggest the pilot focus group is used to ask the following 

questions; were all questions understood as intended, is the structure of the guide 

suitable, is the order of topics suitable, does the information generated assist in 

answering the research question and does the guide facilitate discussion of a suitable 

length (60-90 minutes). Peer-feedback and review of the audio recording from the pilot 

focus group confirmed the proposed questioning route to be sufficiently clear, to be 

suitable to generate open discussion and to be of suitable length.   

3.3.3.ii Focus Group Procedures 

Following written informed consent focus-groups were recorded using an Echo 

Smartpen (Livescribe, UK) and notes were taken by one of two colleagues, both 

experienced in qualitative research, for referral to at the transcript stage. Focus-groups 

were transcribed verbatim into Microsoft (MS) Word, by the PhD candidate (LD), and 

a sample of these were checked for accuracy by the relevant colleague in attendance.  

Six focus groups were undertaken between October 2016 and May 2017.  Target 

sample size was informed by Krueger and Casey (2014) who recommend between 

five and ten participants per focus group, with 4-6 groups recommended to generate 

rich data.  Focus-groups were held until data saturation was reached which was 

decided in consultation with LK (supervisor). This entailed discussion and cross-

checking of themes and sub-themes identified, the fit within these themes and whether 

new data was emerging in subsequent interviews.  

3.3.4 Data Analysis 

Data was analysed using thematic analysis (TA), following the five step framework 

developed by Clarke and Braun (2014). The data underwent TA inductively in the first 

iteration of analysis, i.e. coding started from the “bottom-up” with codes arising from 
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the data as opposed to a prior theory (Rohleder & Lyons, 2014).  However, after 

prolonged engagement and interaction with the data it became apparent that the 

themes arising fell within the context of the socio-ecological model (SEM) and thus 

were observed through this lens latterly and in the discussion of findings. Therefore, a 

combination of both inductive and deductive analysis were applied within this study; 

inductive generation of codes and themes followed by deductive interpretation. A 

similar approach has been reported by Fereday and Muir-Cochrane (2006) in their 

reporting of a hybrid-approach to TA.  

Two researchers (LD & LK) simultaneously coded a sample of the data to generate 

initial codes, which were then compared to the coding of the co-researcher.  Where 

differences arose these were discussed between researchers, for considerations from 

different view points. The software QSR NVivo was used to assist with the early coding 

and analysis process.  Once the initial codes (n = 32) were agreed, these were 

examined once more and similar codes were clustered together to form candidate 

themes (n= 11). This stage of the analysis was carried out manually by the 

researchers. Themes were then reviewed and refined by the PhD candidate and PhD 

supervisor (LK) to ensure that they pertained to the coded extracts and entire dataset 

before extracts to illuminate the themes and subthemes were selected.  Maher, 

Hadfield, Hutchings, and de Eyto (2018) recommend that to enhance rigor the 

researcher surround themselves with the data in a variety of forms including visual 

representations and infographics for a period of time.  For this reason, themes and 

sub-themes were presented on a white-board in the researcher’s office as shown in 

appendix 2.4. Following this, the infographic shown in Figure 3.2 was generated to 

allow for further visual interaction with the data.  
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3.3.5 Ontological and Epistemological Underpinnings 

This qualitative study was both inductive and deductive in approach, as previously 

outlined in section 3.3.4.  The study was designed pragmatically, to understand the 

perceptions and experiences of office workers with regard to sitting and sit-stand desk 

work. As outlined in section 1.4 I acknowledge a research philosophy which has 

evolved from a purely positivist stance, to one which encompasses both constructivism 

and pragmatism.  Whilst not a purist or traditional stand point, this mixed-method 

research paradigm reflected in my philosophical stance, is accepted as a means by 

which to evaluate behaviour related research (Johnson & Onwuegbuzie, 2004).   

Maher et al. (2018) argued that “a constructivist approach acknowledges the 

interpretative nature of the findings” and argues that participants construct their 

knowledge from experiences, which are in a continuous state of revision. Therefore, 

my position as a researcher interested in the health impacts of sit-stand desks and the 

potential bias this may generate, must be considered.   

3.3.6 Credibility & Reflexivity 

As with any qualitative research, instrumental bias (researcher bias) must be 

acknowledged and minimised. Smithson (2000) highlight the limitations of trying to 

ensure reliability in qualitative research, arguing that theory free knowledge is 

unattainable.  (Dodgson, 2019) propose that whilst all qualitative research is 

contextual, or relative, if the researcher succinctly and clearly articulates “contextual 

intersecting relationships” between participants and themselves, in what is known as 

reflexivity, the credibility of findings and the understanding of the work can be 

enhanced. Prolonged engagement and persistent observation are also means of 

enhancing the trustworthiness of data (Newman et al., 1998).  This section will 
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highlight the methods undertaken to ensure credibility, trustworthiness and rigour 

within this study. 

I acknowledge a background in physical activity and health, which could unconsciously 

influence my interpretation of the data collected. I am congnizant that unconscious 

bias and cognitive errors might lead me to interpret and value highly, that which I am 

already attune to or indeed lead me to perceive connections and meaning between 

unrelated things (apophenia) (Buetow, 2019). I also acknowledge that whilst my socio-

economic status and cultural background is reflective of participants within this study, 

my age and my academic background present differences in our experiences.  To 

reduce the risk of bias arising from this positionality, frequent debriefing sessions were 

carried out with the research supervisor (LK).  On two occasions, codes generated 

from a sample transcript were compared with those generated by LK on the same 

sample of data. This did not attempt to quantify inter-rater reliability, due to the reported 

limitations of this method in qualitative research.  Instead, it served to encourage 

dialogue, reflexivity and critique of my own interpretation of the data and hence ensure 

trustworthiness, rigor and accuracy.  

The previously described visual representation of data, as shown in appendix 2.4 

served as a means to allow prolonged engagement and persistent observation of the 

data, whilst also facilitating peer debriefing, another method supported by Miller, 

Koceja, and Hamilton (1997).  The visual represented encouraged discussion with 

passing academic colleagues, of whom the visual caught their eye and we 

subsequently engaged in conversation regarding the data. In this way, the discussion 

between researchers, whom may have different subject backgrounds and 

positionality, served as a “critical friend”, a method encouraged by Smithson (2000) as 

a means of ensuring rigour in the analysis process. This helped me to view the data 
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through multiple lenses and viewpoints, adopting an iterative process to data analysis 

and increasing the rigor of interpretation.  

3.4  Findings 

The recruited sample of individuals were heterogeneous i.e. they were a mixture of 

sit-stand desk and seated desk workers, from both public and private organisations as 

previously outlined.  Whilst not all participants currently used a sit-stand desk, all 

participants were familiar with the concept of sit-stand desks. Of those who were 

seated desk-users, they reported spending at least seven hours of the working day 

sitting.  Of those who were sit-stand desk users, all reported spending at least two 

hours per day standing, with a minority stating they spend most of their working day 

standing at their desks.   

The material generated from the focus groups amounted to 4.5 hours interview 

transcript (sample in Appendix 2.3) and 116 pages of raw data. Five overarching 

themes (Figure 3.1) and 17 sub-themes emerged from analysis of the focus group 

transcripts.  The final themes and subthemes were aligned with the socio-ecological 

model and thus were observed through this context (Table 3.1).  This model, which 

was first proposed by Bronfenbrenner (1981) suggests there are micro-, meso-, and 

exo-systems which influence behaviour.  The model has been used to understand 

health behaviours including physical activity and fruit and vegetable intake in prior 

studies as presented in the literature review of this thesis. Viewing the findings of this 

study through the context of the socio-ecological model allowed the researcher to 

consider the data in relation to the individual, wider social contexts and the workplace 

setting.  It is of note that 10 of the 17 subthemes relate to the individual, suggesting 

that this level is of the greatest importance to this sample.  
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All themes and subthemes are listed in table 3.1 with participant quotes to illustrate. 

The findings are presented according to key themes; and verbatim quotes are used to 

illustrate these themes (Clarke & Braun, 2014). Following each quote the focus group 

number, participant number and whether the participant was a sit-stand desk (SSD) 

or seated-desk (SD) user will be presented in parentheses (FG X, PY, SD/SSD).  How 

these themes are proposed to influence work place sitting or standing time, and how 

they may influence each other is represented graphically in Figure 3.1.  

 

 

 

  

Figure 3.1 A thematic model illustrating themes emerging from the data. Arrows depict the direction of impact 
between themes and sitting time. 
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Table 3.1 Themes, Subthemes and the corresponding Socio Ecological Framework Level 

Theme Subtheme 
Socio-Ecological 

Model level   
Quotes  

Theme 1  

The Sedentary 

Office 

Communication 

culture 
Organisational 

FG 1, seated desk user “In the early days…there was quite a lot of walking going on 

because we were going out to people in various departments, but now as we get further 

down the line and we have got a lot of software in place I find I spend more and more of 

my time sat at a desk… people want to talk to people online rather than getting off your 

backside to go and talk to someone.” 

Feeling Engrossed 
Personal, 

Organisational 

FG 1, seated desk user “You just get engrossed in something. You know, you lean 

forward and you’re not meaning to, you do not  realise what you’re doing and you do not  

realise that you’re sat there for ages and you do not  think about having those breaks” 

“if I’ve got to read something I’ll often sit” 

Movement Breaks 

Organisational, 

Interpersonal, 

Personal 

FG 4, seated desk user “I always get up and down and start printing things and going for 

another cup of tea, because I am [sitting]…I do actually try to stand up on phone calls now 

because I get so stiff, so I am kind of mindful of it so I know I’ve got a sort of history of it” 

Theme 2 

Health and 

Self 

Health History and 

Health Beliefs 

 

Personal 

FG 4, seated user “I think my back issues are caused by two things- desk working and 

being overweight, two factors combined, not moving…I’m conscious of it [sitting] and 

aware of it cos of my previous injury” 



 

104 
 

Sitting slump 

FG 1, sit-stand desk user “I found sitting-even with the recommended posture- I was sort 

of getting leg pains and the like…I did wonder whether the sit-stand might get over that 

and I would say it has yes” 

FG 6, seated desk user “it concerns me quite a bit I think, because you can become quite 

lethargic from being sat and when you do get up it can take a while to get going again, so 

yeah I do find it kind of leaves me a bit stiff” 

Energy levels, prior 

activity  

FG 6, sit-stand desk user: “if I come in and I’m tired then I will have it down …then in the 

afternoon I might find I pick up in energy a bit and I will move it up, whereas if I come in 

and I’m not exhausted I’ll put it up straightaway and have it up most of the day” 

Move More, Feel 

Better 

FG 4, seated desk user “It just seems much healthier, burns off the extra calories as 

well…I’d definitely be interested just because of the health benefits” 

FG 2, sit-stand desk user “when I used to sit down for any long time I would get quite bad 

pain… I do not  get them anymore, they’ve totally disappeared” 

Theme 3  

The Business 

Case 

Communication, 

Choice and Control 

Interpersonal, 

Personal 

FG 5, sit-stand desk user “What I found is that I email less when I can just go and speak to 

someone, because I’m already up, I’m already there…and that’s been quicker and more 

beneficial than always putting into emails” 

FG 1, seated desk user “the sit-stand desk… kind of gives you some choice, whereas 

sitting at your desk you’re chained to it really so you do not  have any choice really… you 

have a choice and that’s a very important thing to me” 
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Feel Better, Work 

Better 

Organisational, 

Personal 

FG 1, seated desk user “I wonder if it would make an improvement in the way we work, 

because we just feel better. As opposed to allowing us to do the job particularly faster?” 

Workplace wellbeing 

and absence 
Organisational 

FG 1, sit-stand desk user “they do not  think they’re going to have any more sick leave 

because of it [their spinal issues], you know, they’re comfortable at work for the first time” 

Investing in People Policy 

FG 1 sit-stand desk user “surely the idea is to keep people as healthy as possible and 

that’s like an investment in the long term. Health things like staff retention, fewer people off 

sick, so it just requires a longer-term view” 

Theme 4 

Getting 

Started, 

Keeping 

Going 

Education and 

Guidance 

Policy, 

Organisational 

FG 6, seated desk user “I think with the standing desk, people need to be sort of shown 

how to use them in the same way that we need guidance about how to sit.” 

 See the benefits Personal FG 2, sit-stand desk user “you see the benefits that it is giving you” 

Changing Culture 

Policy, 

Organisational, 

Community 

FG2, sit-stand desk user “it’s just become acceptable in our office- some people sit, some 

people stand, that’s just what we do”. 

Nudges & 

Maintaining Change 

Personal, 

Organisational, 

Community 

FG 3, Sit-stand desk user “I’ve found myself sitting more than I probably should …so I got 

a Varitimer [a type of electronic nudge] …so the desk has been going up a little bit more” 

Theme 5 

Possible 

Pitfalls 

 Standing Out Personal 

FG 4, Sit-stand desk user “you might [feel self-conscious] if you’d just joined the 

organisation…. [but] especially if we’re talking [to new users] about the benefits of it. It 

becomes part of the culture really”.   
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Privacy and 

Practicalities 

Community, 

Personal, Policy  

FG 2, Seated desk user “if you’re behind your screen [sitting down] you’re a little bit more 

discreet…if you wanted to speak to somebody quietly you wouldn’t be doing it stood up”. 

FG 2, sit-stand desk user “That’s the reason I would sit. So, I could be standing if I had 

more space, but practically, because there’s no space it’s easier just to sit and put 

everything on the table”. 
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Figure 3.2 Themes and codes in the context of the SEM 
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3.4.1 Theme 1 – The Sedentary Office  

This overarching theme represents a synthesis of participants’ views on sedentary 

behaviour in the office environment including factors influencing sedentary behaviour 

and sit-stand desk use. As discussed in later themes, all participants acknowledged 

sedentary behaviour in the workplace had increased considerably, arising from 

changing work environments, cultures and norms and was viewed by employees as 

negatively impacting their health.   The subthemes included in this theme are; 

Communication Culture and Feeling Engrossed. Both subthemes are proposed to fit 

within the Organisational level of the socio-ecological model, with Feeling Engrossed 

also representing the Personal level of the model.  

‘Communication Culture’ 

The subtheme of Communication Culture was aligned with the organisational level of 

the socio-ecological model. There was a strong sense that technological advances 

and an increasingly computerised environment and culture were key drivers of the 

sedentary office:  

 “in the early days there was quite a lot of walking going on because 

we were going out to people in various departments… the 

preference [now] is people want you to talk online”. (FG 1, P1, SD)  

An increase in the use of email communication was discussed, with agreement that 

matters would be dealt with more efficiently “if someone had just got off their backside, 

walked 50/60yds down the corridor and spoken to someone”. One participant 

explained how “a lot of that [emailing colleagues] is about not wanting to interrupt 

people” (FG 1, P1, SSD) suggesting there is a pervasive culture encouraged by 

increased reliance on e-communication in the workplace, which was attributed as 
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influencing sedentary behaviour.  The role of sit-stand desks in ameliorating this 

culture was illustrated by another sit-stand desk user who explained:  

“I email less when I can just go and speak to someone because I’m 

already up …and that has been quicker and more beneficial than 

always putting things into email”.  (FG 6, P2, SSD)  

‘Feeling Engrossed 

This subtheme seemed to align with both personal and organisational levels of the 

socio-ecological model. Overall, participants tended to agree that “feeling busy” and 

“getting engrossed” at work increased their sedentary behaviour, as this led to not 

feeling able to, or remembering to take breaks from prolonged sitting. Participants 

reported feeling engrossed in tasks and in some cases losing track of how long they 

had been sitting. 

“You stand up and you can’t move and suddenly realise-I sat down 

at 9 o’clock and I haven’t moved until 1 o’clock”.  

This unawareness of sitting time was conflicting with others who explained that whilst 

they were aware or conscious of sitting for long periods, they didn’t have any other 

option but to continue in this seated position to get their work done, with one seated 

desk user saying: 

“I need to start getting up more but because I just feel busy all the 

time I don’t” (P2, FG4, SD) 

Seated desk users discussed how a sit-stand desk would allow them to continue with 

their busy roles whilst breaking up sitting time, offering a suitable and sought-after 

alternative: 
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“Sometimes you’ve got to carry on what you’re doing but you just do 

not  want to sit in that position anymore, and I think that [choice] 

would be good”.  (P4, FG1, SD) 

A small but important caveat to this was offered by two sit-stand desk users, who 

explained that the use of sit-stand desks shouldn’t be at the loss of screen breaks; 

“you still need to walk away from screens” (P5, FG1, SD).  This however wasn’t 

discussed within other focus groups suggesting it isn’t a key concern of employees.  

 ‘Movement Breaks’  

Movement Breaks seemed to reach into personal, organisational and interpersonal 

levels of the socio-ecological model.   For many participants the feelings of lethargy, 

restlessness and stiffness associated with sitting acted as a motivator, or a reminder, 

to take movement breaks. These breaks could be differentiated as working breaks, 

and non-working breaks.  Several participants, both seated and sit-stand desk users, 

talked about strategies employed in the office environment to break up sitting time.  

These included movement which allowed the interviewee to stay at the desk, such as; 

“fidget…to keep things moving” (P1, FG6, SSD), or to “stand up on phone calls” (P5, 

FG4, SD). Movement which involved a break from the desk entirely was also used as 

justification to stand, such as printing, using toilets on another floor, or making a cup 

of tea. This kind of movement break seemed more utilised by seated desk users, 

perhaps owing to the fact that they did not have the option to continue with their work 

using a sit-stand desk as did sit-stand desk users.  

Numerous participants discussed how standing and walking meetings can be “an 

opportunity to take a break” (P5, FG1, SD) whilst continuing to “get the work done”.  

Furthermore, there was an expectation that standing meetings could speed up 
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exchanges and thus make them more productive, with one participant drawing on their 

experience of a walking meeting, explaining “we brainstormed ideas … loads of ideas 

came forward. As soon as we got back to the office to finish the meeting…it sort of 

went downhill” (P5, FG1, SD). A seated desk user also advised that standing meetings 

are “more efficient because people want to get it over quicker” (P7, FG1, SD).  This 

viewpoint of sitting being less productive seems to resonate with ideas discussed in a 

previous subtheme The Sitting Slump and also spans into a later theme, The Business 

Case.  

Although some people referred to taking a walk during lunch breaks this was not 

always feasible for everyone; “I try to go for a walk at lunchtime” (P2, FG1, SD), 

“walking around the outside of the building…it’s better than sitting down all the time” 

(P4, FG1, SD). However, another participant highlighted that owing to workload “a lot 

of people eat lunch at their desk” (P7, FG1, SD). Others talked about the poor uptake 

of lunchtime exercise offered within the workplace “they’ve all gone by the wayside 

because people are always dead keen and then….no one [turns up]” (P7, FG1, SD) 

and another adding “we’ve tried…people do not  turn up” (P2, FG1, SD) thus 

highlighting potential limitations of timetabled workplace fitness activity and suggesting 

altering the work environment may hold more potential for reducing sedentary 

behaviour.  

There was some discussion of the perceived privilege of taking breaks from sitting at 

the desk, particularly for non-work tasks such as making refreshments, with some 

participants stating they wouldn’t have the opportunity to do this within their roles or 

they felt they needed “that OK to do it” (P2, FG1, SD). In three of the FG, participants 

talked about the distinction between working and non-working breaks; not wanting to 

take breaks for fear of judgement by managers who may deem this to be not working 
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hard enough or wondering “what are you doing standing there, or talking to 

somebody”. Other participants seemed to have more autonomy in the office 

environment and felt comfortable taking short non-working breaks. This highlights the 

importance of managerial support of reducing sitting-time, which will be explored 

further in later themes (Workplace Wellbeing and Absence; Investing in People).  

3.4.2 Theme 2: Health & Self   

One’s own personal wellbeing and in particular their health history seemed to govern 

their beliefs and actions around occupational sitting.  This theme was one of the largest 

emerging from the data.  The subthemes presented within this theme are; Health 

History and Health Beliefs; Sitting Slump; Energy Levels, Prior Activity; and Move 

More, Feel Better. All subthemes discussed sit within the personal level of the socio-

ecological model. 

 ‘Health History and Health Beliefs’ 

The topic of one’s own personal health history was discussed within all focus-groups. 

There was an emergence of associating reduced sitting time with better health, hence 

suggesting health beliefs may be important in governing sitting behaviours. In 

particular having a history of back pain was discussed by a large proportion of focus-

group participants, appearing to be a motivator for limiting sitting time.  A sit-stand 

desk user explained that sitting at work was “causing quite bad pain down the back 

and sides of my neck and shoulder” (P2, FG6, SSD), citing this as the reason for 

accepting a sit-stand desk. One SD user illustrated this, explaining: “I had a back 

injury, so I know the value of having to stand up” (P7, FG1, SD) with another SD user 

adding “I do try to stand up and take breaks … because I’ve got a bad back, which I 

think a lot of us do in the office” (P1, FG4, SD). Another SD user stated  
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“I think my back issues are caused by two things- desk working and 

being overweight, two factors combined…I’m conscious of it [sitting] 

and aware of it ‘cos of my previous injury” (P1, FG4, SD).    

Further to a history of MSK issues, one sit-stand desk user who explained how they 

felt that standing up could not only “preserve your [physical] balance” (P1, FG 6, SSD) 

but also that they associated sitting with “increased cancer risk” (P1, FG6, SSD).  

Another participant who had a history of cardiovascular illness explained that this was 

a motivating factor in using a sit-stand desk:  

“cardio health and general health are really important to me, so 

when I found out that SSD were available I asked for one”. (P1, 

FG6, SSD) 

Many participants discussed how sitting less could decrease the risk of cardiovascular 

disease, but did not elude that this was of particular concern to them, further 

suggesting that it is individual health history and health beliefs which would influence 

sitting-time and thus sedentary behaviour.   

‘Sitting Slump’  

The notion of a ‘sitting slump’, i.e. the feeling of low energy when sitting down for 

prolonged periods, seemed to resonate with many participants, and was discussed in 

all focus groups.  This subtheme aligns with the personal level of the socio-ecological 

model, as the outcomes related to the individual and weren’t reported in a broader 

context.  Many of the participants discussed how long periods of time spent sitting 

were “very uncomfortable physically but … [also] very uncomfortable mentally”.  

Mental discomfort seemed to be associated with feelings of fatigue, lethargy and 

restlessness. One SSD user explained: 
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“I think I feel more positive and energised when I’m standing…you’re 

slumped when you’re sitting” (P2, FG6, SSD).   

Physical discomfort manifested itself in stiffness, soreness and musculoskeletal (MSK) 

pains, particularly of the back, neck and shoulder areas.  One sit-stand desk user said 

“I do not  like sitting down all day, I get more tired and achey” (P3, FG2, SSD).  A 

seated desk user added that the MSK discomfort they experienced whilst at work was 

not present outside of work. Such was the extent of their discomfort, they explained 

that it may lead to them “actually finishing work totally or going part time” (P5, FG4, 

SD).  Participants also discussed how “musculoskeletal disorders, or you know, poor 

wellbeing” (P2, FG2, SSD) are linked to absence and sickness rate amongst office 

workers.  A link was drawn between these feelings of discomfort and workplace 

wellbeing and was illustrated with the viewpoint that “happy staff are generally more 

productive” (P2, FG1, SD) which is further examined in a later theme; The Business 

Case.   

 ‘Energy Levels, Prior Activity’ 

Five focus groups discussed how previous activity and current energy levels may 

impact on their pattern of use of sit-stand desk. Interestingly, seated desk users did 

not discuss energy levels as governing the movement breaks discussed in Theme 2.  

As with previous viewpoints this seemed to be highly individual, hence further 

highlighting the importance of ‘the self’ or personal factors in determining sedentary 

behaviour.  For example one participant explained “if I come in and I’m tired then I will 

have it down…I might find I pick up in energy a bit and I will move it up” (P2, FG6, 

SSD), which was in agreement with another sit-stand desk user who said “it’ll 

depend…on what exercise I’ve done the night before … and how sore my legs are in 
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general” (P9, FG 3, SSD).  This was not agreed amongst all participants however; one 

participant who regularly cycles to work explained that they “always start the day 

standing” (P1, FG2, SSD) sitting as they get tired throughout the day.  This divergence 

of opinion regarding how energy levels and prior activity might influence the pattern of 

use of a sit-stand desk highlights the importance of individualised approaches which 

promote choice, to reduce occupational sitting time.  

Prior activity also stretched beyond prior exercise or physical activity; it was also said 

that if there was a day which necessitated a lot of sitting, for example travelling to and 

from meetings, then this would act to encourage workers to “stand for the rest of the 

day because I know I’ve been sat for meetings” (P5, FG3, SSD).  This compensatory 

behaviour was only discussed in one focus group.  

 ‘Move More, Feel Better’ 

Many focus groups discussed how incidentally moving more when using a sit-stand 

desk might benefit personal health and wellbeing, in turn acting as a driver to maintain 

this behaviour through positive reinforcement. The idea that sit-stand desks would 

promote movement was illustrated by a seated desk user who explained: 

“you’d actually be more likely to walk away from your desk and take 

a break because you’re already on your feet” (P1, FG1, SD).  

This was confirmed by a sit-stand desk user who explained, “you have the potential to 

be on the move very quickly and easily” (P1, FG6, SSD) and a fellow sit-stand desk 

user who explained that they will now “just go and speak to someone [instead of 

sending an email], because I’m already up” (P2, FG6, SSD).  This concept of increased 

incidental movement and its impact on feelings of wellbeing was also presented by a 

sit-stand desk user who said: 
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 “it [sit-stand desk] motivates you to do other things-get up and have 

a walk…I do not  feel as lethargic” (P6, FG2, SSD).  

Focus groups discussed that the “incremental value of those [incidental] moves [when 

using a sit-stand desk]” (P2, FG1, SD) would bring about benefits to health, namely 

“circulation”, “posture”, “calorie burn” and “cancer and heart disease”. Indeed, one 

participant offered the view that “standing up… just sounds healthier” (P6, FG4, SD) 

hence further illustrating the consensus viewpoint that health and sitting time are 

perceptually linked.  One group also discussed how using sit-stand desks within work 

has increased their awareness of sitting time outside of work.  However, this was not 

discussed in the remaining focus groups. One interviewee explained:  

 “I am aware if I’m watching a programme that I’m sitting on the sofa 

and how long I’m sitting for” (P2, FG2, SSD) 

 in agreement with another sit-stand desk user in the same focus group adding: 

 “I’m more aware as well, I do not  sit very often at home” (P3, FG2, 

SSD).    

Musculoskeletal pain and discomfort were discussed in Health History as a driving 

factor towards breaking up sitting time. Participants also discussed how sit-stand 

desks might reduce such musculoskeletal discomfort. One participant, who was a 

previous sit-stand desk user, explained that they had had to return to a seated desk 

for operational reasons, viewing this negatively, saying:  

 “I would love to get back standing...[now that I’m sitting again] I’m 

getting shoulder pain again” (P5, FG2, SD). 

A current sit-stand desk user agreed, explaining:  
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 “when I used to sit down for any long time I would get quite bad 

pain… I do not  get them anymore, they’ve totally disappeared” (P6, 

FG2, SSD).  

Amongst participants who hadn’t used a sit-stand desk before, there seemed to be an 

element of curiosity as to how it might make them feel, with one participant explaining 

“I’d like to try it just to see if I can see those benefits” (P4, FG5, SD) with another 

adding: 

“it’s worth a try and I have got loads of other health problems so it 

might help them so, it’s worth a try” (p4, FG4, SD). 

Whilst the majority of health benefits considered were physical, emotional wellbeing 

was also discussed by a number of groups.  A sit-stand desk user explained “there is 

a sense that you’re doing good for yourself, you get that sense of wellbeing” (P2, FG2, 

SSD) with another participant in a separate focus groups adding “I can stand up and 

feel that I’m being healthier…taking care of my health” (P2, FG6, SSD) which suggests 

that the health benefits may not be purely physical but may indeed be linked to overall 

wellbeing.   

“there is the emotional wellbeing…. if you feel good about 

yourself…if you do have a pain, but your wellbeing is quite good 

then the pain is not as bad…there probably is something in it!” (P2, 

FG2, SSD) 

These benefits to personal health and wellbeing also span into the next theme ‘The 

Business Case’ outlining how personal wellbeing could benefit the workplace.    
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3.4.3 Theme 3: Business Case  

There seemed to be a common viewpoint that reducing sitting time, particularly 

through sit-stand desks, could offer multiple business benefits in addition to the 

personal benefits already examined.  Participants discussed how interventions to 

reduce office sitting should be viewed as an investment, which organisations would 

get a return on with improved communication, staff wellbeing, productivity, and 

reduced absence highlighted as areas for return on investment. All subthemes align 

with the Organisational level of the socio-ecological model, with subtheme one 

(Communication, Choice and Control) and two (Feel Better, Work Better) also 

spanning into Personal level.  

‘Communication, Choice and Control’ 

Sit-stand desk users across focus groups agreed that height adjustable desks provide 

the opportunity to communicate more easily with colleagues and allow a feeling of 

control over communications, such as phone or email exchanges.  This impact on 

communications was discussed amongst multiple groups. One participant explained 

that having discussions at a sit-stand desk felt “more like passing in the corridor…it’s 

easier to have shorter conversations if you’re both standing” (P1, FG6, SSD), with 

another adding that standing meetings are “more efficient because people want to get 

it over quicker” (P7, FG1, SD).  Three groups discussed how channels of 

communication are more open with sit-stand desks, with one sit-stand desk user 

explaining: 

“When people come into the room and you’re already standing…it’s 

much easier to engage, whereas if you’re sat down…perhaps it’s to 

do with intimidation I do not  know…If we’re [both] standing there’s 
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no physical barrier between us so it’s easier to communicate with 

colleagues in that way”. (P1, FG6, SSD) 

This seemed to agree with a sit-stand desk user in a separate focus group, who 

expanded further, explaining:  

“When you’re standing up you’re both on the same level…when 

you’re sitting behind screens you do not  see people as much” (P1, 

FG2, SSD) 

Conversely, whilst sit-stand desk users seemed to unambiguously agree that standing 

work reduces barriers to communication, one seated desk user offered an opposing 

view of this.  

“I find it more awkward to approach you when you’re stood up, I do 

not  know why” (P4, FG5, SD).  

Interestingly, the colleague they addressed with this statement had previously 

discussed how “[standing work] makes me more accessible to my team” hence 

highlighting a discrepancy in perceptions.  This former notion was also raised by sit-

stand desk users in another group, who said that it can be “a bit awkward continually 

talking down to people” (P1, FG6, SSD) when using the standing position to work. The 

discrepancy in opinion as to whether the use of sit-stand desks would help or hinder 

communication and approachability of team members would need consideration when 

considering the use of sit-stand desks interventions and suggest it may vary between 

organisation and individuals.  

Control was discussed in the context of both control (and choice) over one’s own work 

space, but also control over communications and difficult situations. One seated desk 
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user explained the importance of choice over working position: “I think the chance to 

move to a different way of doing it … just really refocuses you” (P6, FG4, SD). In 

another focus group, a fellow seated desk user agreed with this explaining; “I think it’s 

about choice…I think that would be good” (P4, FG1, SD).   

This was reiterated by another seated desk user who explained: 

“it [sit-stand desk work] kind of gives you some choice, whereas 

sitting at your desk, you’re chained to it really, so you do not  have 

any choice…you have a choice [with a sit-stand desk] and that’s a 

very important thing for me” (P5, FG1, SD) 

Numerous participants also discussed the impact standing at work may have on 

confidence and assertiveness in communications, particularly if dealing with a difficult 

conversation. One participant explained, “you are more assertive on the phone if 

you’re standing up” (P6, FG4, SD) in agreement with another sit-stand desk user: 

“it helps you feel more confident and in control [of difficult phone 

calls] …if you stand up it’s sort of like immediately you’re taking 

more control and having a bit more confidence in the situation”.  (P2, 

FG5, SSD) 

This was echoed by another participant who explained, “[when I’m] dealing with an 

issue from a team…or maybe I’m having a disagreement with someone over email, I’ll 

stand up always to deal with that. It just helps me to feel a bit more in control” (P4, 

FG5, SSD).  This seemed to be discussed more by participants who are required to 

manage phone conversations with members of the public frequently, and hence 

seemed less valuable to those who were not employed in telephone based, or client 

facing roles.  
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‘Feel Better, Work Better’ 

This sub-theme is closely linked to the subtheme Move More, Feel Better in theme 

Health & Self. However, whilst the former focussed on personal benefits and outcomes 

of sitting less, this subtheme focuses on the workplace and productivity outcomes. As 

has been previously outlined, every focus group discussed influences of sit-stand 

desks on energy and wellbeing.  One sit-stand desk user explained the subsequent 

impact of feeling valued, saying “somebody’s cared enough to get me a sit-stand desk” 

(P1, FG6, SSD) which may also have positive connotations on workplace wellbeing.  

Furthermore, another sit-stand desk user in a separate focus group added: 

 “I really appreciate it, I feel really grateful that they [the employer] 

bought these for us- they didn’t have to, but it does make a 

difference to our day to day work”.  (P3, FG2, SSD) 

Many participants discussed that standing when feeling tired helped to alleviate 

feelings of fatigue, with one sit-stand desk user explaining “you just stand up and just 

shake it out and get on with your work!” (P1, FG5, SSD). Another added “[if I’m] feeling 

a little big lethargic in the legs … I’ll stand up again” (P9, FG3, SSD). This energy 

boost was attributed to the idea that when standing “you breathe more deeply” (P1, 

FG6, SSD) which was linked by another participant in a separate focus group to 

feelings of control and managing stressful phone conversations (P6, FG4, SD).   

Improvements in work were discussed by both seated and sit-stand desk users.  One 

sit-stand desk user explained that “[after] a bit of a heavy lunch it’s quite nice to be 

able to stand up” (P5, FG3, SSD). As previously outlined in The Sitting Slump sit-stand 

desk users explained “it [standing] does help so much with your afternoon slump” (P1, 
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FG5, SSD) and another expanded, saying:  “I do not  get an afternoon slump which I 

did after every lunch” (P2, FG5, SSD).  

It was suggested that having a sit-stand desk “varies the day” (P1, FG3, SSD) and this 

was perceived to enhance focus and productivity.  This same participant elaborated 

to explain that standing up “focuses the mind and gives you a boost”.  Another 

mentioned: “I’m actually more productive when I’m stood up ‘cos I’m just more 

energised and paying attention to what I’m doing” (P2, FG5, SSD). Seated desk users 

also discussed these benefits to productivity, with one explaining: 

“the productivity argument for the sit-stand desk should still stand 

that business case”, stating also that “happy staff are generally 

productive staff”.  (P5, FG1, SD) 

One seated desk user recognised increased productivity in a colleague when they 

began using a sit-stand desk: “she was at her [sit-stand] desk more and not having to 

walk around [due to back pain]”.   (P3, FG4, SD). This was echoed by a participant 

who said they would expect “if you’ve got less aches and pains then you’re more 

productive” (P1, FG4, SD).  Another seated desk user added:   

“I wonder if it would make an improvement to the way we work, 

because we just feel better, as opposed to doing the job particularly 

faster?”  (P1, FG1, SD) 

Whilst there was generally agreement surrounding the expected or perceived benefit 

to productivity, a counter-argument to this was raised with one participant suggesting 

that using a sit-stand desk might lead them to be more easily distracted, leading to 

them “wondering off” (P4, FG5, SD) although this didn’t seem to be of concern to other 

participants.    
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‘Workplace wellbeing and absence’ 

Three of the focus groups discussed absence rates as an expected benefit of using 

sit-stand desks.  One seated desk user explained the improvement they observed in 

a colleague using a sit-stand desk saying:  

“they do not  think they’re going to have any more sick leave 

because of it [the sit-stand desk], you know, they’re comfortable at 

work for the first time” (P7, FG1, SD).  

The same participant also proposed that there is a need to “prove that we have got a 

reduced absence” to encourage investment or managerial buy-in.  This need to 

quantify the impact on absence rates is also explored in the theme following; Investing 

in People. 

‘Investing in people’ 

Four out of six focus group discussions touched upon budget as a limiting factor for 

the acquisition of sit-stand desks with participants proposing “it’s absolutely all down 

to budgets” (P7, FG1, SD).  There was an air of frustration regarding the lack of clarity 

or consistency around who in their organisation could access a sit-stand desk: “It’s 

random…which is really frustrating...I do not  think it’s fair that it isn’t available to all” 

(P5, FG4, SD).  Another seated desk user in a separate focus group added:  

“how come they’ve got them [sit-stand desks] and other people 

haven’t...if they’re giving sit-stand desks to senior management, 

that’s like dangling a carrot that you can’t have”.  (P2, FG1, SD) 

It was suggested that managers’ feel desks should be installed only following a DSE 

assessment. However, it was discussed that sit-stand desks should be viewed as: “a 
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preventative measure for health issues…an investment in the long term” (P3, FG5, 

SD). Some participants voiced frustration regarding the budget limitations, explaining: 

 “They say we have no budget, then you say ‘oh I’ve just hurt my 

back’ and suddenly they have a budget” (P1, FG1, SD). 

This was added to by another participant who compared investing in sit-stand desks 

to investing in other ergonomic equipment, suggesting the same approach should be 

taken, advising:  

“you might debit yourself if it means that person isn’t going to be off 

sick 2-3 days subsequently because they’ve got the right kit”, later 

adding “I can prove that we have got a reduced absence [with other 

ergonomic equipment…if we put them in a £50 ergonomic mouse 

and not a £20 crap one” (P7, FG1, SD), 

3.4.4 Theme 4: Getting Started, Keeping Going  

Current sit-stand desk users explained how there were elements of their own 

experiences with initiating sit-stand desk use that could have been improved upon. 

They also explained some of the motivators for continuing to use their sit-stand desks, 

beyond the initial motivating factors.  These factors which span organisational, policy, 

community and personal levels of the socio-ecological model are examined in the 

subthemes below.  

‘Education and Guidance’ 

There seemed to be a lack of knowledge or guidance regarding recommended usage 

of sit-stand desks.  Needing to stand for a long time was a common misconception 
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amongst participants prior to using a sit-stand desk, and amongst those who were 

seated desk users.  A sit-stand desk user illustrated this, saying:  

“[I realised] I misunderstood the concept…I didn’t realise they were 

so easy to put up and down”.  (P4, FG2, SSD) 

This misunderstanding could lead to individuals not accepting a sit-stand desk which 

would hinder intervention uptake as raised by a seated desk user: 

“actually [thinking you need to be] getting rid of the chair might put 

people off having a sit-stand desk … not everyone can stand up all 

day” (P1, FG1, SD).   

Importantly, such lack of understanding could also lead to discomfort due to overuse: 

“guidance [is needed] for actually using them and how often you 

should…the first few days you know, [you have a] new toy, [you’re] 

really excited, [I was] standing all day; I was absolutely knackered! 

You know, aching limbs and stuff”.  (P1, FG3, SSD) 

Another participant in a separate group added: 

“when I first got it, it actually hurt to stand for a long time…but you 

do get used to it” (P6, FG2, SSD).   

Sit-stand desk users were unaware of guidelines or recommended usage, explaining:  

 “not really knowing how long is ideal to be standing during the day, 

whether it’s all day or so many hours in the day…whether you can 

split it up” (P1, FG6, SSD).  
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Therefore, education surrounding use and how to build up usage was deemed 

important: 

“I think with the standing desk, people need to be sort of shown how 

to use them in the same way that we need guidance about how to sit 

[correctly]”.  (P2, FG5, SD) 

 ‘See the benefits’ 

Participants discussed how experiencing benefits upon sitting less acted as a 

motivator to maintain the behaviour. As previously discussed, these benefits 

encompass both physical and mental wellbeing and might have important implications 

to the business as well as to personal wellbeing and maintained behaviour change.  

This seeming to show a positive reinforcement to sit-stand desk user. 

One user stated, “you see the benefits that it is giving you”, in agreement with another 

sit-stand desk user who explained: 

“you can see the benefit of it….it is very much like then you go, OK 

this is now my normal way of working and I’m happy with this...now 

I’m there I wouldn’t go back”, (P6, FG2, SSD) 

‘Changing Culture’ 

Norms and cultural change were deemed important for the successful uptake of sit-

stand desks, with one user explaining: 

“scale would be important…[if] there’s only one person [in a team] 

doing it [standing], that would be enough to stop me…for things to 

benefit on the ground…change needs to happen at the top, it needs 

to be a policy decision” (P2, FG2, SSD) 
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This highlights the importance of manager’s approval and support in implementing 

change, as discussed in the sub-theme Feeling Engrossed.  It also highlights the 

impact colleagues can have, as discussed in the sub-theme Nudges and Maintaining 

Change. This aligns with the community level of the socio-ecological model.  

 

Office culture was viewed as changeable, with one participant saying “in the 

environment that we’ve worked, it’s completely normal [standing]” (P2, FG2, SSD) and 

in the same group another sit-stand desk user added: 

 “it’s just become acceptable in our office, some people sit, some 

people stand, that’s just what we do” (P3, FG2, SSD).   

This change in norms was also recognised by a seated desk user in another focus 

group, who explained: 

 “I do think now there is more of it [sit-stand desk use] about and it’s 

not so quirky, not so odd and I think it’s more acceptable … if there’s 

an opportunity to do that I’d definitely be interested (P6, FG4, SD).   

A seated desk user elaborated further on the importance of scale and culture, 

explaining: “if everyone was using it, you wouldn’t be the odd one out if you were 

standing- you’d be the odd one out if you were sitting”.  

Hot-desks were suggested by multiple groups, as a means of offering “a chance to try 

it” (P8, FG3, SSD) and hence move toward changing culture. Indeed, having an 

“opportunity to try it, see what it’s like” (P5, FG2, SSD) was noted as a motivator for 

initial use by current sit-stand desk users; 
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“I thought ‘well what do I want one of them for?’ And then you sort of 

go, ‘I’ll give it a crack’ and then it’s worked into…I spend all day 

standing up now” (P6, FG2, SSD).  

Current sit-stand desk users discussed initial scepticism of sit-stand desks, which 

might be alleviated by a trial system such as hot-desks: 

“[sit-stand desks] could have been a bit gimmicky and [I] wondered 

actually is this going to make much difference at all”. (P8, FG3, 

SSD) 

Another seated desk user proposed that to promote change it would be important for 

employees to view the provision of a sit-stand desk as “an opportunity not as a threat” 

(P2, FG2, SSD) with another adding that “you do not  have to stand all day” (P3, FG2, 

SSD) further highlighting the importance of choice to staff. In line with this, another 

seated desk user added “it’s a personal choice…you do not  have to use the 

opportunity” (P5, FG4, SD). This echoes discussions regarding choice of working 

position and education regarding guidance in the subtheme Communication, Choice 

and Control.  

 ‘Nudges and maintaining change’ 

Adherence to sit-stand desk use was discussed in a minority of focus groups. One 

seated desk user suggested “you might get into a routine of just sitting down again 

might’n you” (P6, FG1, SD) which was met with agreement from other seated desk 

users within the focus group. A sit-stand desk user from another focus group 

supported the use of electronic nudges to promote behaviour change: 
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“I’ve found myself sitting more than I probably should …so I got a 

varitimer [a type of electronic nudge]…so the desk has been going 

up a little bit more” (P7, FG3, SSD) 

The efficacy of such electronic nudges to use the standing function were discussed, 

but there was divergence of opinions regarding their effectiveness.  One sit-stand desk 

user asked “presumably…you can actually set something that says OK you’ve been 

sitting down now for an hour, it’s time to get up and do something and come back 

again” (P4, FG1, SD). However, contrary to this another seated desk user in a 

separate group explained:  

 “I tried the break software once but it was just annoying! Works for a 

little bit and then you just start to ignore it! You’d probably get into a 

pattern wouldn’t you and know what works well for you” (P1, FG4, 

SD).   

Peer influence was offered as another nudge to use sit-stand desks.  This influence is 

illustrated by one participant who explained; “when I see other people in the office 

[standing] …it does make me think ‘ah I should be standing’”, (P3, FG3, SSD) with 

another sit-stand desk user agreeing: “it’s a good prompt actually, someone else using 

theirs” (P8, FG3, SSD) and “one person will go up and I’ll think ‘oh yeah!’…it’s a bit of 

a trigger” (P2, FG6, SSD).  One seated desk user explained that “it just reinforces that 

this is a normal way of working…it would be a chance to change the culture” (P6, FG4, 

SD).  

Multiple sit-stand desk users also agreed that leaving the desk up overnight is a useful 

practice to enforce change, with one explaining: 
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“I leave it [the sit-stand desk] like that [up] overnight...[so] I’m sort of 

forced to start the day standing” in agreement with a participant in 

another group who stated “you leave it up because you know it 

means you go back to that and that’s a bit of an incentive”.  (P1, 

FG3, SSD) 

3.4.5 Theme 5 Possible Pitfalls 

This theme outlines some of the limitations, caveats and practical considerations for 

the use of sit-stand desks.  The subthemes within this theme are Standing Out, and 

Privacy and Practicalities. Both subthemes span community, personal and policy 

levels of the socio-ecological model.   

‘Standing out’ 

Five of the six focus groups discussed feeling self-conscious when using a sit-stand 

desk.  It was apparent that this was something experienced by many but not all 

participants who had used a sit-stand desk. One sit-stand desk user explained that if 

they were the only person using a sit-stand desk in an office: 

“it would be that [feeling of] standing in a meeting, when you get up 

and everybody looks at you...you feel fairly uncomfortable” (P3, 

FG2, SSD) 

 Another sit-stand desk user in a separate group opposed this however, saying “that 

[feeling self-conscious] wouldn’t bother me at all” (P1, FG6, SSD) in agreement with a 

seated desk user who explained: 

“I think I might get self-conscious about it… [but] I’m thick skinned… 

it won’t stop me using it…I think as more of them appear that feeling 

goes away”. (P7, FG1, SD) 
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This highlights again the role of culture and norms in facilitating the use of sit-stand 

desks. In further support of the transient nature of initial self-consciousness and the 

importance of peer influence, a sit-stand desk user explained: 

“it was a little bit funny at first, only for about a day or so though…it’s 

just become acceptable in our office- some people sit, some people 

stand, that’s just what we do”. (P3, FG2, SSD) 

Another sit-stand desk user added that “you might [feel self-conscious] if you’d just 

joined the organisation…. [but] especially if we’re talking about the benefits of it. It 

becomes part of the culture really” (P6, FG4, SD).   

‘Privacy and Practicalities 

Privacy and practicalities regarding desk design and specific work tasks were 

discussed as important considerations. Noise travelling, particularly in open-plan 

offices, was discussed within multiple groups as a potential barrier to usage, with a 

seated desk user explaining: 

“if you’re having a quiet conversation you do not  want people to 

hear it’s harder [when standing] (P6, FG4, SD).   

In support of this, a sit-stand desk user described: 

“if you’re behind your screen [sitting down] you’re a little bit more 

discreet…if you wanted to speak to somebody quietly you wouldn’t 

be doing it stood up”. (P1, FG2, SSD) 

Within the same focus group, a sit-stand desk user responded to this stating “one of 

the first things I noticed… [when standing] you hear a lot more of what’s going on 

around you” (P6, FG2, SSD). A solution to this was proposed in the provision of a 
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barrier which attaches to the desk with participants agreeing it isn’t a complete barrier 

to usage.    

There were limitations highlighted regarding the desk design, and the space it provides 

with participants highlighting this differs between models. Three participants raised 

limitations of an add-on sit-stand desk. One explained “the desk itself doesn’t give you 

a lot of room” (P6, FG2, SSD) with another adding: 

“I could be standing if I had more space, but practically, because 

there’s no space it’s easier just to sit and put everything on the 

table”. (P2, FG2, SSD) 

The groups which comprised of participants who had full sit-stand adjustable desks 

did not mention space as a barrier to their usage, suggesting it is a limitation only of 

the add-on models. Another aspect of design which was discussed was the effort that 

an arm crank takes to go up and down. This was discussed and disruptive and also 

as hindering employees from varying the desk height:  

“instead of putting your desk back down to the proper height…you 

just put your chair up…[if] I’m just having a quick rest” (P3, FG5, 

SSD).      

Three focus groups also discussed needing to ensure all wires and screens are safely 

mounted. One seated desk user thought it would be important to “make sure the cables 

are not caught up and are long enough [to move up and down]”, (P7, FG1 SD) with 

another sit-stand desk user stating that these logistical factors are: “the little things 

that spoil your total enjoyment of their [the sit-stand desks] use” (P2, FG2, SSD). 

Sit-stand desk users discussed how certain tasks lend themselves better to sitting, 

with one explaining: “if I’ve got to read something I’ll often then sit” (P1, FG2, SSD). 
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This was echoed by other sit-stand desk users with another interviewee explaining 

that standing up can help to complete certain tasks, explaining:  

“[if you have] a case you couldn’t get your head around, and you just 

kind of get sucked into it, sometimes standing up can be a little like 

opening your mind up” (P3, FG5, SSD).  

The topic however raised dissonance in the group, as another sit-stand desk user 

explained “if I’m really racking my brain about something I really like to sit down…it 

gives you a bit more introspection somehow” (P2, FG5, SSD). This divergence of 

viewpoints highlights the well-established differences in types of thinking required for 

different types of work, dependent on the individual. This seems to suggest that 

preferences for sitting/standing for different work tasks remains highly subjective.   
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3.5 Discussion 

This study sought to explore the perceptions and experiences of sit-stand desk work 

and sedentary behaviour amongst UK based office workers, through a qualitative 

research design. Findings complemented the socio-ecological model (Table 3.1, 

Figure 3.2) which suggests that appropriate changes in the social environment will 

contribute to change on an individual level, and that support from individuals is 

essential for implementing environmental changes. The data showed that personal, 

interpersonal, organizational, community, and policy factors may be important in 

initiating and maintaining reduced occupational sitting time and important barriers to 

changing behaviour in the workplace (Glanz, Rimer, & Viswanath, 2008; Waters et al., 

2016a).  Furthermore, the data highlighted the importance of personal health beliefs 

in initiating behaviour change regarding occupational sitting time.  This provides 

support of the philosophy of the Health Belief Model, which suggests that susceptibility 

and severity of health conditions can predict health behaviours (Janz & Becker, 1984). 

Health outcomes were a key focus of discussions for the participant groups. A majority 

of sit-stand desk users stated that expected health benefits motivated them to begin 

using a sit-stand desk, hence supporting that health beliefs initiate behaviour change. 

Indeed, none of the participants in this sample had received sit-stand desks as part of 

a wider intervention, or a multi-component intervention, having elected to have them 

individually. These findings may then suggest that an individual’s health beliefs 

regulate or to some extent predict their subsequent behaviour. This is a concept which 

has been shown in the context of physical activity and other health behaviours but has 

not been examined in the context of sedentary behaviour.  Participants who used sit-

stand desks unanimously associated sitting less with health benefits, and 

musculoskeletal benefits in particular dominated these discussions.  This could be of 
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great relevance beyond personal benefits, as MSK are the second leading cause for 

absence in the UK workplace (22.4%) followed by mental health issues (11.5%) 

(Statistics, 2016).  Pronk, Abigail S. Katz, Marcia Lowry, and Jane Rodmyre Payfer 

(2012) showed sit-stand desk interventions to reduce musculoskeletal pain-scores by 

up to 54%.  Additionally, pain associated with sitting has been reported as an incentive 

to stand up (S. F. Chastin, Fitzpatrick, Andrews, & DiCroce, 2014). This is reflected in 

the data given by the present sample of participants, who explained that prolonged 

sitting lead to discomfort which acted as a reminder, or motivator, to move.  Whilst 

participants did discuss their occupational sitting time per day with most giving a figure, 

this was not quantitatively analysed. Future research should thus aim to objectively 

quantify daily sitting time of participants in order to verify perceived sitting time with 

actual sitting time. If perceived sitting time is reflective of objectively measured sitting 

time, then it could be deduced that health beliefs can influence sitting behaviour in the 

workplace.  

The perceived health benefits of sit-stand desks reached beyond physical wellbeing 

for the participants in this study. Participants reflected on feelings of positive affect; 

how they felt grateful and valued when they were provided a sit-stand desk, with some 

stating they expected they would feel good because they were doing something they 

felt is good for their health. Positive affect during health behaviours can lead to 

nonconscious motives for such behaviours and thus increase engagement with these 

hence making positive affectivity important in facilitating and maintaining behaviour 

change (Van Cappellen et al., 2018). Early research showed that positive affectivity 

correlated positively with workplace attitude (Czajka, 1990) and the views of the 

current participants reflected this.  Participants also discussed how having a sit-stand 

desk would enhance feelings of control over their workspace.  These feelings reported 
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also align with eudaimonic wellbeing, that is, the sense of achieving ones full potential 

or self-realization, and the degree to which a person is fully functioning (Ryan & Deci, 

2001; Ryff, 2013). These findings could have important implications as autonomy and 

control we know to be important in facilitating behaviour change  (Ryan, Patrick, Deci, 

& Williams, 2008). Ryff and Keyes (1995), proposed a 6-factor model of psychological 

wellbeing, which included autonomy, environmental mastery, personal growth, 

positive relations with others, purpose in life and self-acceptance. Data from this study 

would suggest that sit-stand desk interventions impact upon three of these factors; 

autonomy, environmental mastery, and positive relations with others further 

demonstrating how such interventions might impact upon psychological wellbeing. 

Taken together, the data suggests that sit-stand desks might facilitate change and 

affect positively psychological wellbeing. This would have important implications for 

promoting adherence to such interventions.   

In keeping with eudaimonic wellbeing, the findings suggested that individuals feel they 

would be, or indeed are, more energised and productive when using a sit-stand desk.  

This was discussed by both sit-stand desk users and seated-desk users.  This is in 

agreement with Pronk et al. (2012), who suggested that productivity and vigour at work 

are improved with the use of a sit-stand desk.  Participants from the current study 

discussed how this improved productivity may be due to feeling more energised and 

less fatigued, thus a personal factor of the socio-ecological model, and an example of 

positive affectivity.  Additionally, they explained they would be more accessible for 

conversations with colleagues and would experience more efficient communications 

with colleagues, thus interpersonal, and community levels of the socio-ecological 

model would be affected. However, this is conflicting with objective evidence reported 

by Josephine Y. Chau et al. (2016) who demonstrated no changes to productivity 
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measures when using a sit-stand desk.  These differences in findings are likely 

attributable to differences in measurement techniques- the present findings and that 

of Pronk et al. (2012) rely on subjective accounts of productivity, whilst Josephine Y. 

Chau et al. (2016) used objective measurements.  Karakolis and Callaghan (2014) 

advise that it is difficult to measure such outcomes highlighting that no previous 

research has examined communication outcomes of sit-stand desks.  Thus, changes 

to practice and policy based upon the perceptions of the participants in this study and 

others may not be warranted as yet.  To conclude, findings from this study, considered 

in conjunction with the extant research suggest that active work stations such as sit-

stand desks can promote MSK comfort and general wellbeing in the workplace and 

that these positive experiences may then be important in maintaining such behaviour 

(Foley, Engelen, Gale, Bauman, & Mackey, 2016; Van Cappellen et al., 2018).   

Changing culture, either office or organisational, was deemed as important to promote 

change within this study, as in previous literature (Fehmidah Munir et al., 2018). A 

culture where electronic communication systems are paramount (communication 

culture) was noted as a reason for prolonged sitting time as was a feeling of not 

wanting to interrupt colleagues. Taken together the literature suggests that a culture 

which promotes face-to-face communication methods, and standing or movement 

breaks from prolonged sitting may be required on an organisational scale to generate 

change.  Furthermore, a colleague’s movement breaks or use of their own sit-stand 

desk was noted as a nudge to change one’s own sitting behaviour.  This highlights the 

need for large scale or clustered interventions to promote effectiveness of sit-stand 

desk, something which current literature is now applying (Edwardson, Biddle, et al., 

2018; Edwardson, Yates, et al., 2018; Maylor, Edwardson, Zakrzewski-Fruer, 

Champion, & Bailey, 2018).   
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Organisation wide education regarding the risks of sedentary behaviour, and benefits 

of breaking up sitting have been previously noted in focus group literature (McGuckin 

et al., 2017; Fehmidah Munir et al., 2018).  In addition to this, a review by Shrestha et 

al. (2018) suggests that information, feedback and counselling are effective at 

reducing sitting time by 5-51 minutes per day over a medium term follow up (3-12 

months) hence further strengthening support for education strategies to reduce 

occupational sitting.  Indeed, awareness of health impacts of prolonged sitting, 

including personal and vicarious health history, and curiosity as to the benefits of 

reducing sitting were noted as initial motivators to use a sit-stand desk both in the 

present study and previous research (Chau, Daley, Srinivasan, et al., 2014).  Whilst 

participants, similar to findings from N. D. Gilson et al. (2011b), didn’t note education 

as an important instigator of change, they did state that education surrounding the 

correct usage of the desks was important in the first instance. These findings suggest 

that sit-stand desk interventions to reduce sitting time should include adequate 

education on their correct usage  (Fehmidah Munir et al., 2018) 

Employees acknowledge funding may be a barrier to sit-stand desk interventions, 

whilst suggesting such interventions are viewed as a cost-effective intervention. The 

literature to support this however is limited. Edwardson, Biddle, et al. (2018) have 

published a protocol for a three-arm cluster randomised controlled trial which aims to 

identify this, thus clarity regarding funding and investment policy decisions may be 

better warranted following this research.  

Strengths and Limitations  

A strength of the present study is that it recruited participants from a range of 

occupations and organisational levels including team leaders.  There was also 
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representation across genders and a broad range of ages, hence increasing the 

generalisability of findings.  The use of qualitative methods is another strength of the 

study; this method facilitated the expression of in-depth participant views hence 

allowing for illumination of the concepts of interest (benefits, facilitators and barriers to 

sitting less at work). Furthermore, the focus groups followed a questioning route which 

had been piloted prior to data collection, and was standardised across focus groups.  

Finally, the rigorous approach to the interpretation of the data is a strength of the work. 

The steps followed to ensure reflexivity and trustworthiness of the data have been 

previously outlined in this paper.  

The limitations of the study are that participants represent a sample from the North-

West of the UK only and as participants volunteered to take part in this research, it is 

possible that they have an interest in the topic of occupational sedentary behaviour 

and as such may be more receptive and engaged to such discussions.  These factors 

potentially reduce the transferability of the findings to all office-based workers in the 

UK. Additionally, two focus groups included a minority of participants who work in 

public health.  These individuals acknowledged that their background in health might 

bias their interest in the health benefits, however, health was a topic discussed within 

all focus groups despite not being included explicitly in the questioning route (Appendix 

2.2).  Taken together this suggests that the health benefits and health beliefs were 

shared by individuals regardless of their employment background. Another noted 

limitation is the reliance upon self-reporting of classification of participants (e.g. seated 

desk user or sit-stand desk user). Participants were asked what their current 

workstation was, and to clarify how long they had been working at such a workstation.  

This was not quantified nor determined objectively, but was used simply to categorise 

individual participants and to utilise in later interpretation and analysis of the data.  It 
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must therefore be acknowledged that participants might either intentionally or 

unintentionally misclassified themselves, which would limit the findings.  

No participants were aware of the current guidelines on sitting time (Buckley et al., 

2015a). This suggesting that social desirability bias regarding daily sitting or standing 

time is unlikely to be present in this particular sample. As with any qualitative research, 

instrumental bias (researcher bias) must be acknowledged and minimised.  Whilst the 

researcher (LD) acknowledges a background in physical activity and health which 

could influence interpretation of the findings, steps were taken to assure the credibility, 

dependability and validity of the research.  These steps included providing all details 

of the research process in this paper to allow for repeatability; audit reviews with 

supervisor; and practicing reflexivity throughout the data analysis to ensure 

dependability and validity.   

To conclude, the findings from this study demonstrate the impact a sedentary office 

culture can have on perceived health and wellbeing, particularly eudaimonic wellbeing. 

Health beliefs and perceived health benefits as well as positive affectivity appear to be 

important in initiating a change in sedentary behaviour in the workplace and sit-stand 

desks appear to be a desirable means to reduce workplace sitting.  This suggests that 

sit-stand desks would likely gain traction as an intervention to reduce occupational 

sitting in future research and practice.  Despite this perception that sitting less at work 

would enhance health, whether these health beliefs would in fact lead to behaviour or 

health outcomes has not been investigated in the extant literature. Further research is 

therefore needed to investigate the physiological and behavioural responses to sit-

stand desk work.   
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Thesis Map 

Perceptions and experiences of occupational sedentary behaviour and cardiometabolic 

responses to reducing sitting time at work 

Study 1:    Perceptions of 

occupational sitting time 

amongst UK based office 

workers: a qualitative 

investigation 

  Objectives 

 To identify perceived barriers and perceived facilitators 

of sit-stand desk work, among UK based sit-stand desk 

and seated desk workers 

Key Findings 

 Office workers highlight a Sedentary Office culture and 

deem this to be linked to general health, MSK 

conditions and levels of energy/productivity at work 

 Personal health history and anticipated health benefits 

were highlighted as important in instigating change 

 Perceived benefits also reached into personal wellbeing, 

communication and productivity  

 Normalising sit-stand desk work was acknowledged as 

important to instigate change to culture  

 Costs, desk design and feeling self-conscious were 

raised as potential limitations to sit-stand desk use but 

weren’t deemed complete barriers. 

Study 2:  Acute blood 

glucose responses to sit-

stand desk work 

Objectives 

 To investigate the  impact of sit-stand desk use in an 

office environment, on post-prandial blood glucose and 

objectively measured sedentary behaviours  

Study 3:  The impact of a 12 

month sit-stand desk 

intervention on sitting time 

of UK based call-centre 

workers 

 

Study 4:  Vascular 

responses to periods of 

seated and sit-stand desk 

work 
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Chapter 4 

Study 2 

Acute blood glucose responses to sit-stand desk work 
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4.1 Abstract 

Objectives: The aim of this study was to investigate the impact of sit-stand desk use 

in an office environment, on post-prandial blood glucose and objectively measured 

sedentary behaviours including; sitting time, sit-to-stand transitions and stepping time 

per workday. Methods: Fourteen participants (41 ± 12 years, four male) took part in 

the repeated measures study. Participants were fitted with a continuous glucose 

monitor (CGM) and an activPAL3™micro monitor for the duration of the study. On day 

one, participants completed their usual seated desk work, on day two participants 

completed their work using a sit-stand adjustable desk and on day three participants 

returned to seated desk work. Participants abstained from exercise and standardised 

nutritional intake throughout the study period.  Results: The intervention significantly 

reduced objectively measured work place sitting-time between day one and two, and 

day two and day three (day one; 326.7 ± 104.3 mins, day two; 152.3 ± 87.1mins, and 

day three 315.2 ± 111.4 mins).  Participants spent 45 (± 17)% of their waking time 

sitting on day two, which was significantly lower than day one (67 ± 19%, p=.001) and 

day three; (63 ± 20%, p=.026).  There was no significant change to stepping or sit-

stand transitions. There was no significant effect on blood glucose AUC for breakfast, 

lunch or evening meal.  Blood glucose AUC following breakfast on the sit-stand day 

(day two) was ~75% lower than the mean AUC on day one and ~70% lower than the 

mean AUC on day three. Mean AUC following lunch was 20% lower on sit-stand day 

compared to day one, and mean AUC following the evening meal was 18% lower on 

the sit-stand day compared to on day one. Conclusion: Amongst healthy office 

workers who sit for ~5 hours per day at work, sit-stand desks do not alter blood glucose 

responses post-prandially, despite significantly reducing sitting time. Future research 
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should examine the impacts of such interventions on those with higher sitting time, 

such as contact centre employees.   
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4.2 Introduction 

Impaired glucose tolerance is a known risk factor for diabetes and cardiovascular 

disease. Additionally, postprandial blood glucose spikes and excursion are associated 

with risk of morbidities in type I and type II diabetes and in CVD risk factors in non-

diabetic individuals. This is due to the free radicals production and labile glycation seen 

with blood glucose spikes, both of which are pathogenic mechanisms (Ceriello, 1998).  

The role of post-prandial glucose excursion in otherwise healthy individuals has been 

shown to be clinically important. Hanefeld et al. (1999) demonstrated that in non-

diabetic individuals (n= 403, 256 females) the top two quintiles of post-prandial glucose 

had significantly higher intima media thickness (IMT) of the common carotid artery.  

Importantly, IMT has been shown to correlate with cerebrovascular and cardiovascular 

events (Bots, Hoes, Koudstaal, Hofman, & Grobbee, 1997) thus further supporting the 

importance of controlled post-prandial blood glucose excursion amongst seemingly 

healthy populations. Merino et al. (2017) further support this, showing that those 

genetically predisposed to hyperglycemia have an increased risk of coronary artery 

disease independent to type II diabetes and other CVD risk factors. Thus, methods to 

reduce or limit blood glucose excursion and fasting blood glucose warrant attention.  

Physical activity and exercise have been shown to positively influence glucose 

management. Objectively measured light intensity physical activity has been shown to 

be independently associated with 2-hr plasma glucose (Healy  et al., 2007) with further 

research showing that breaking up prolonged sitting time with light activity improves 

post-prandial glucose (Bailey & Locke, 2015; Peddie et al., 2013).  Thus, the role of 

exercise in reducing the risk for, and managing the conditions of type II diabetes has 

been widely supported. However, as has been previously presented within this thesis, 

the role of physical activity and sedentary behaviour as health mediators are 
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independent. Furthermore, individuals are spending increasing amounts of time 

sedentary, particularly in occupational domains, thus the role of breaking up sitting on 

blood glucose warrants exploration.  The evidence to this end however, is ambiguous.   

Gao et al. (2017) showed that there is an increase in muscle activity with standing, 

which may influence glucose availability and uptake. Despite this, the evidence to 

support such a hypothesis is conflicting. Bailey and Locke (2015) found no impact on 

post-prandial blood glucose utilising two minute standing breaks every twenty minutes. 

However Buckley et al. (2014); Thorp et al. (2014); Henson et al. (2016) and 

Edwardson et al. (2017), all using various protocols, have shown standing breaks to 

have beneficial impacts on glucose, with up to a 50% lower excursion post-prandially.  

The lack of agreement in the extant literature therefore warrants further exploration. 

Furthermore, a noted limitation of the current literature base is that these studies, with 

the exception of Buckley et al. (2014), have been carried out within laboratory 

environments.  It is therefore unclear whether findings are transferable to office 

environments where employees are predominantly sedentary in their work but have 

the freedom to move around to perform tasks such as printing and comfort breaks, 

which warrant the breaking up of sitting.  Furthermore, the standardised meals 

prescribed within these studies may not be reflective of the dietary intake of office 

workers hence further limiting the ecological validity.   

For this reason, this study aims to investigate whether the use of a sit-stand desk, ad-

libitum in an office environment, has any impact on post-prandial blood glucose 

excursion and objectively measured sedentary behaviours including; sitting hours, sit-

to-stand transitions and stepping time per workday.   
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4.3 Methods 

1.3.1 Participants 

Fourteen participants volunteered to take part in the research project.  Ethical approval 

for the project was granted by the University of Chester Faculty Research Ethics 

Committee (FREC reference: 1215/16/EP/CSN, Appendix 3).  Following ethical 

approval, recruitment material was circulated to University staff members via the staff 

Portal and poster advertisements (Appendix 3.2).  Participants were eligible for 

inclusion if they were able to carry out three consecutive days completing desk-based 

work in their occupation.  Participants with known cardiovascular disease, those who 

were pregnant, or had any health conditions which could be exacerbated by sit-stand 

desk work, were excluded from the study.   Buckley et al. (2014), stated 15 participants 

are needed to exhibit >90% power when using post-prandial blood glucose as the 

primary outcome measure.  To allow for potential drop-out, we aimed to recruit 20 

participants.   

1.3.2 Procedures 

4.3.2.i Abstentions  

Participants were fitted with a continuous glucose monitor (CGM; iPro2 with Enlite 

sensors, Medtronic, USA) and an activity monitor (activPAL, PAL technologies, 

Glasgow, UK) which they wore for the duration of the study including during sleeping 

hours.  Participants were required to abstain from exercise for the duration of the study 

period, and at least 12 hours prior.  Participants were also required to standardise their 

dietary intake over the three-day period.  Dietary intake was recorded using a written 

or electronic food diary (Carelink, Medtronic, USA, Appendix 3.4).  Activity associated 

with office work such as standing to print material or moving around to go to the 

bathroom was not controlled, nor was macronutrient profile prescribed, as stringently 
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controlling these factors may not reflect habitual behaviours of sedentary workers 

hence reducing ecological validity.    

4.3.2.ii Study Conditions 

Figure 4.1 depicts the study design. On the first day of the study, participants 

performed normal seated desk work at their usual work-station.  At the end of the first 

day, a height adjustable sit-stand desk (Varidesk, Posturite, UK) was fitted to the 

participants’ workstation.  On the second day of the study, participants performed sit-

stand desk work for a minimum of ten minutes per hour.  Henson et al. (2016) showed 

10 minutes per hour to be sufficient a stimulus to reduce postprandial metabolic 

response in post-menopausal women, concluding further research is required within 

a prevention context to assess generalizability beyond this population. Furthermore, 

interventions which have applied a standing stimulus below 10 minutes have failed to 

bring about improvements to post-prandial blood glucose (Bailey & Locke, 2015) thus 

ten minutes was chosen as the minimum guidance.  Those participants who were 

carrying out three days of the study, returned to seated desk work on day three.  

Comparisons between day one and day two were the primary focus, with comparisons 

between day two and day three secondary outcomes.  

 

 

 

 

4.3.2.iii Anthropometric Measurements 

Following informed consent participants height, weight and waist circumference were 

measured.  Prior to measurement the floor was checked to ensure it was flat and level, 

Day One  

Seated Desk Work  

Day Two  

Sit-Stand Desk 
Work  

 Day Three 

Seated Desk Work  

Figure 4 .1 Schematic of Study Design 
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suitable for the measurement of mass. The researcher also confirmed the wall was 

straight and the stadiometer was perpendicular to the floor.  

4.3.2.iv Height  

Participants’ height was measured to the nearest 0.1cm using a wall stadiometer 

(Seca 213, Germany).  If hair was styled in a manner which would hinder the 

measurement of height, but could be altered (for example with accessories or a high 

ponytail) this was undone or adjusted prior to measurement. The participant was 

instructed to stand on the platform of the stadiometer with heels, scapulae and 

buttocks in contact with the stadiometer.  The researcher then assessed for the 

Frankfort plane, ensuring the lower margin of the bony orbit (eye-socket) was aligned 

with the most forward point of the supra-tragal notch (located just above the anterior 

cartilage projection of the external ear). Participants were asked to maintain the 

position, while the sliding headboard was lowered lightly onto the crown of the 

participant’s head ensuring it maintained a right angle with the scale.  Participants 

were asked to step out from the headboard and the height was then recorded on the 

data collection sheet.  

4.3.2.v Body Mass and Body Mass Index 

The scales were turned on and calibrated to zero prior to use. Participants were 

instructed to wear only light clothing for body mass measurement, removing shoes, 

belts and heavy jewellery.  Participants’ were also asked to empty their pockets prior 

to measurement.   Following this, participants were instructed to step onto the scale, 

looking straight ahead. Participants body mass was measured to the nearest .1kg 

using electronic scales (Seca 875 Flat Scales, Germany) and was recorded on the 

data collection sheet. Body mass index (BMI) was calculated using the height and 

body mass recorded using the formula: BMI = BM (kg) / Height (m) 2  
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4.3.2.vi Waist Circumference 

An anthropometric measuring tape (Seca 201, Germany) was applied horizontally at 

the level of the umbilicus underneath clothing.  If participants did not consent to the 

measurement being taken underneath clothing a note was made on the data collection 

sheet. The measurement was not taken over anything other than a light layer of 

clothing. Ensuring the tape was level, participants were instructed to breathe normally 

while the measurement was recorded to the nearest .1cm.   

4.3.2.vii Continuous Blood Glucose Measurement 

To monitor individuals’ blood glucose levels for the duration of the study, participants 

were fitted with a continuous glucose monitor (CGM; iPro2 with Enlite sensors, 

Medtronic, USA).  Akintola et al. (2015) have shown this tool to have good agreement 

with venous sampling in normo-glycemic individuals (median Pearson correlation of 

0.68, interquartile range: 0.40–0.78), in agreement with findings from Bailey et al. 

(2014) and Keenan et al. (2012) who explored its usage in individuals with type I and 

type II diabetes. The monitor was fitted the day prior to the study beginning, to allow 

for full calibration.  The CGM was inserted into the subcutaneous fat of the abdominal 

area and secured using a thin clear film according to the manufacturer’s instructions.   

Once inserted the CGM recorded interstitial fluid glucose concentrations every 5 

minutes for the duration of the three-day study.  This data is stored within the sensor 

until the point of removal, following which it is uploaded to Carelink (Medtronic’s online 

patient management platform).   To ensure valid measurement of blood glucose, 

capillary blood glucose measurements must be taken four times daily.  Participants 

measured their blood glucose using a hand-held glucometer (Contour Next, Beyer, 

Germany) before breakfast, before lunch, before evening meal and before sleeping. 

Participants were provided with verbal and written instructions for the collection of 
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capillary measurements and these were recorded in a paper log, or on the iProTM2 

app, according to the participant’s preference. Calibration values entered into the app 

were automatically uploaded to Carelink. Those recorded in the paper diaries were 

entered manually at the point of data upload to Carelink. These calibration values are 

then entered automatically into an algorithm within the Carelink platform to confirm the 

validity of sensor blood glucose reading. The Carelink platform then removes any data 

deemed invalid against the calibration values.  Blood glucose data was then 

downloaded to Microsoft Excel for the calculation of AUC.   

Blood glucose AUC was calculated using the trapezoid method (Allison, Paultre, 

Maggio, Mezzitis, & Pi-Sunyer, 1995): 

𝐴𝑟𝑒𝑎𝑡𝑟𝑎𝑝𝑒𝑧𝑜𝑖𝑑 =
1

2
 (C1+C2)(t2-t1) 

Where C= concentration; t= time 

This gives a total BG AUC (in mmol/L) over the two hour post-prandial period.  This 

can then be divided by time to convert to mmol/L/min.     

4.3.2.viii Assessment of Sedentary Time  

Sedentary time was measured using an activPAL3™micro (PAL technologies, 

Glasgow), worn on the right thigh 24h/day for the duration of the study (two to three 

days).  This device is non-invasive and has been used extensively in sedentary 

behaviour research, providing valid and reliable assessment of sitting, standing, 

stepping and postural transitions in adult populations (Edwardson et al., 2016).  The 

device collects information on static acceleration (attributable to gravity) and the angle 

of the thigh which is subsequently utilised to calculate posture (sitting, standing or 

stepping).  Information on dynamic acceleration is also collected and this can be used 

to determine stepping (Bassett et al., 2014) 
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Devices were initialised a maximum of four days prior to data collection beginning, 

using the manufacturer’s software (activPAL3 Professional Research Edition; PAL 

Technologies, Glasgow) and with default settings applied. The activPAL3™micro was 

placed in a nitrile sleeve and wrapped in medical dressing (TegadrermTM) to 

waterproof the device.  A coveringTM of Tegaderm was then used to attach the 

waterproofed activPAL to the anterior aspect, midline of the participant’s upper right 

thigh.  Participants were instructed to remove the device for swimming or bathing, but 

that the device could be worn in the shower. All participants were given additional 

Tegaderm to allow for the convenient changing of dressings if desired. Participants 

were asked to keep a log of sleep and wake times as well as the start and end time of 

their working day.   

Data from the activPAL3™micro was downloaded in PAL software suite and then 

processed in processingPAL, a software which uses a validated algorithm to isolate 

valid waking wear time (Winkleret al., 2016). The processed data was then checked 

visually using heat maps of the data to ensure the algorithm had not incorrectly coded 

sleep and waking behaviour. If this occurred the self-report log was referred to and the 

data corrected.    A valid day for daily data was accepted when meeting the following 

criteria: a) wear time >10 h, b) >500 steps, and c) not recording >95% data in one 

activity category (i.e. sitting, standing or stepping).   

Variables calculated were: occupational daily sitting time, total daily sitting time and 

time spent in sitting bout durations of <30 min and >30min (the latter being defined as 

a prolonged sitting bout based on experimental evidence (Henson et al., 2016)), the 

number of sit-to-stand transitions, standing time, time spent stepping, and steps for 

work hours and daily (as a percentage of total waking hours).  
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4.3.3 Data Analysis 

Normality of all data was assessed using the Shapiro-Wilk statistic and sphericity was 

confirmed using Mauchley’s test of sphericity. If the Mauchley test yielded a significant 

result (𝑝 <.05) then sphericity had not been achieved and the Greenhouse-Geisser 

correction was consulted as this adjusts the degrees of freedom (df), raises the value 

of F, and thus counters the inflated risk of a Type I error (i.e. incorrectly rejecting the 

null hypothesis)   (Winter, Eston, & Lamb, 2001).  Outcome variables were assessed 

using linear mixed models and post-hoc analysis as required with the two-tailed alpha 

level set at 𝑝 <.05.  One-way repeated measures ANOVAs were used to test for 

difference between sitting, standing and stepping across test days.   A two-way 

repeated measures ANOVA was used to test for difference in blood glucose AUC 

across test days and between meals. Post-hoc analysis of pairwise comparisons and 

effect-size (partial eta-squared, ηp2) was carried out within the ANOVA. All descriptive 

data are presented as mean (±SD) unless otherwise stated.  
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CONSORT 2010 Flow Diagram 
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Figure 4 .2 Flow diagram of recruitment to analysis 
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4.4 Results 

Of fourteen participants recruited (four males, 41 ± 12 years, BMI 24.2 ± 2.8 kg/m2, 

Table 4.1), seven took part in the study for two working days and the remaining eight 

took part in the study for three working days.  Activity monitor data was collected for 

eleven participants. The three participants with missing activity monitor data were due 

to the following reasons; one participant’s activity monitor malfunctioned, hence 

collecting no data, one participant had a skin reaction to the monitor, and one 

participant did not accrue valid wear time of the activPAL to analyse the data collected. 

A valid day for daily data was accepted when meeting the following criteria: a) wear 

time >10 h, b) >500 steps, and c) not recording >95% data in one activity category (i.e. 

sitting, standing or stepping).  Despite eight participants taking part in the study for 

three days, only 3 of these provided blood glucose data for all three meals across all 

three days. For this reason, day three was removed from the data analysis, allowing 

for the comparison of 8 participants data across two days of three meals per day.      

Waking wear time was 14.7 (± 1.4) hours, 15.6 ± (1.4) hours and 11.9 (± 3.8) hours 

on day one, two and three respectively (𝐹(1.15,10.30) = 8.24, 𝑝 = .014). As waking 

wear time significantly differed across days and to allow for comparison across days, 

total daily standing, sitting and stepping time were computed per hour and as a 

percentage of total waking wear time.  Work domain activity was analysed as an 

absolute value, as this was not significantly different across days (𝐹(1, 6) = 1, 𝑝= .136, 

Table 4.2).  
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Table 4.1 Participant Characteristics 

Variable Mean (SD) 

Age (years) 41 (12) 

BMI (kg/m2) 24.2 (2.8) 

Waist Circumference (cm) 82 (9.3) 

Waist to Height Ratio .49(.04) 
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4.4.1 Activity Monitor Data 

Seven participants provided complete activity monitor data over three days, whilst 

eleven participants provided complete activity monitor data for day one and day two.  

Mauchly’s test indicated that the assumption of sphericity had been violated for work 

sitting (χ2(2) = 9.3, p = .010) and standing (χ2(2) = 14.27, p = .001), therefore degrees 

of freedom were corrected using the Greehouse-Geisser estimates of sphericity ε = 

.542 and .515 respectively).   

There was a significant effect of intervention on work sitting time (𝐹(1.08, 12) =

2412, 𝑝 = .002, 𝜂𝑝2 = .80), work standing time(𝐹(1.03, 6.18) = .32.37, 𝑝 = .001, 𝜂𝑝2 =

.844), percentage time spent sitting daily (𝐹(2, 18) = 7.91, 𝑝 = .003, 𝜂𝑝2 = .47. ), and 

percentage time spent standing daily (𝐹(2, 18) = 22.34, 𝑝 = .001, 𝜂𝑝2 = .71) There 

was no significant effect of intervention on work stepping time(𝐹(2, 12) = .012, 𝑝 =

.988, 𝜂𝑝2 = .002) or percentage time spent stepping daily (𝐹(2, 18) = 2.23, 𝑝 =

.136, 𝜂𝑝2 = .20) 

Pairwise comparisons showed that work place sitting-time on day two (sit-stand 

condition) was significantly lower when compared to day one (-184.2 mins, p=.004) 

and day three (-174.4mins, p=.001).  Workplace standing time was significantly higher 

on day two compared to day one (179.7mins, p=.001) and day three (173.1mins, 

p=.001).  There was no significant difference between work place sitting or standing 

time on day one and day three (p=.487, p=.228 respectively).  

Participants spent 45 (± 17)% of their waking time sitting on day two, which was 

significantly lower than that of day one (67 ± 19%, p=.002) and day three (63 ± 20%, 

p=.026).  There was no significant difference in the percentage of waking time spent 

sitting between day one and day three (p=.45, Table 4.3). Participants spent 46 (±15%) 
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of their total day standing on day two, which was significantly higher than that of day 

one (24 ± 16%, p=.001) or day three (21 ±17%, p=.0001).  There was no significant 

difference in the percentage of time spent standing between day one and day three 

(p=.125).  There was no significant difference in the number of sitting to upright 

transitions over the three days (𝐹(2, 12) = 1.89, 𝑝 = .193, 𝜂𝑝2 = .24, Table 4.3).  There 

was no significant effect for intervention on the number of light steps per hour 

(𝐹(1.03,9.27) = 2.37, 𝑝 = .122, 𝜂𝑝2 = .34) or the number of MVPA steps per hour 

(𝐹(2,18) = 2.06, 𝑝 = .157, 𝜂𝑝2 = .19) 
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Table 4 .2 Work Domain Activity 

Variable 
Day One 

Sitting 

Day Two 

Sit-Stand 

Day Three 

Sitting 

ANOVA P 

Value 

 
Mean (SD) 

95% Confidence Interval 

n=7 

Work Time (minutes) 450 (42) 462 (24) 456 (24) .136 

 425.2 - 474.8 444.2- 479.8 438.2-473.8  

Work Sitting Time 

(minutes) 
326.7 (104.3) 152.3 (87.1) 315.2 (111.4) .002 

 265.1- 388.3 87.8 - 216.8 232.7-397.7  

Work Standing 

Time (minutes) 
99.5 (41.7) 279.2 (34.8) 106.1 (40.0) .001 

 74.9 - 124.1 258.7 - 299.8 82.5-129.7  

Work Stepping Time 

(minutes) 
32.3 (16.6) 41.4 (19.1) 37.3 (21.4) .988 

 22.5 - 42.1 27.3 - 55.5 21.5 - 53.2  

Work Transitions 25.1 (15.1) 18.5 (10.3) 21 (10.9) .859 

 16.2 - 34.0 10.9 - 26.1 12.9 - 29.1  
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Table 4 .3 Total Daily Activity 

Variable 
Day One 

Sitting 

Day Two 

Sit-Stand 

Day Three 

Sitting 

ANOVA P 

Value 

Mean (SD) 

95% Confidence Interval 

% Waking Time 

Sitting 
67 (19) 45 (17) 63 (20)  .003 

 55.8 – 78.2 32.4-57.6 48.2-77.8  

% Waking Time 

Standing  
24 (16)  46 (15) 21 (17)  .001 

 14.5-33.5 34.9-57.1 8.4-33.6  

Sit-stand transitions 

Per Hour 
3.4 (1.2) 2.9 (.9) 2.4 (1.7) .166 

 2.7-4.1 2.2-3.6 1.1-3.7  

% Waking Time 

Stepping 
12.1 (7.4) 11.7 (8.9) 13.3 (7.3) .136 

 7.7-16.5 5.1-18.3 7.9-18.7  

% Waking Time 

Light Stepping 
2.7 (1.1) 3.9 (1.3) 3.9 (2.4) .183 

 2.1-3.4 2.9-4.9 2.1-5.7  

% Waking Time 

MVPA Stepping 
4.7 (2.1) 5.1 (1.4) 5.5 (2.8) .084 

 3.5-5.9 4.1-6.1 3.4-7.6  

No. Light Steps Per 

Hour 
31 (12) 44 (14) 87 (105) .157 

 23.7-38.1 33.6-54.4 9.2-164.8  

No. MVPA Steps 

Per Hour  
149 (69) 164 (53) 117 (106) .170 

 108.2-189.8 124.7-203.3 38.5-195.5  
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4.4.1.i Individual and Sample Responses – Sitting, Standing & Stepping 

Individual changes to sitting, standing and stepping time are shown in Figure 4.3.  

Sample mean change, in addition to individual changes in sitting time are shown in 

Figure 4.4. As there was no significant difference between day one and day three (both 

sitting days) only days one (sitting) and two (sit-stand) will be compared here.   

Participants, both individually and as a sample, significantly reduced their sitting time 

and increased their standing time between day one and day two. All but three 

individuals (illustrated in red in figure 4.3c) increased their occupational stepping time 

between day one and day two, however this was not statistically significant.   
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4.4.2. Blood Glucose Area Under the Curve (AUC) 

Mauchly’s test indicated that the assumption of sphericity had been violated for meal 

(χ2(2) = 11.36, p = .003), therefore degrees of freedom were corrected using the 

Greehouse-Geisser estimates of sphericity (ε = .541) A two-way repeated measures 

ANOVA showed a significant effect for meal (𝐹 (1.08, 7.57) = 9.49, 𝑝=.015, ηp
2=.576) 

but no significant effect for days (F (1.00, 7.00) = .298, 𝑝= .602, ηp
2=.041) and no 

significant interaction between meal and days (F(1.71, 11.86) =.905, 𝑝= .415 

ηp
2=.115). Pairwise comparisons revealed blood glucose AUC was significantly lower 

after breakfast when compared to lunch (-.50mmol/L/min, 𝑝=.001) and evening meal 

(-.52mmol/L/min, 𝑝=.011). There was no significant difference in BG AUC between 

lunch and evening meal (𝑝=1.00). Blood glucose AUC following each meal on day one 

and day two is shown in Table 4.4 and blood glucose excursion following each meal 

can be seen in Figures 4.5- 4.7.   

 

Table 4 .4 Blood Glucose Area Under the Curve (n=8)  

 Day One Sitting Day Two Sit-Stand   

Breakfast 5.5 ± 7 5.4 ± .6   

Lunch 6.0 ±.6 5.9 ± .7   

Evening Meal 5.8 ± 1.0 6.1 ± .6   

All data is shown as mmol/L/min 

Data is not presented for day three, as insufficient complete data was collected  
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Figure 4 .5 BG excursion following breakfast 

 

Figure 4 .6 BG excursion following lunch 

 

Figure 4 .7 BG excursion following evening meal 
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4.4.2.i Individual and Sample Responses – Blood Glucose AUC 

As a sample, blood glucose AUC was non-significantly lower on day two (sit-stand 

day) compared to day one (sit-day) as shown by the group mean bars in Figure 4.8.  

However, individual responses differed, with numerous participants demonstrating an 

increased BG AUC on day two as illustrated by the red dots in Figure 4.8.  Following 

breakfast, of the eight participants for whom complete BG AUC data was collected, 

three demonstrated an increased BG AUC on day two.  Following lunch, of the 12 

participants for whom complete BG AUC data was collected, 50% demonstrated a 

higher BG AUC compared to day one.  Following evening meal, of the 12 participants 

for whom complete BG AUC data was collected, 50% demonstrated a higher BG AUC 

compared to day one.  
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4.5 Discussion 

This study sought to investigate the acute blood glucose responses to sit-stand desk 

work in an office environment. These findings demonstrate that using a sit-stand desk 

significantly decreases both occupational and total daily sitting time, with workplace 

sitting reduced by ~50%, to 2.5 hours per day and total daily sitting time decreasing 

from ~70% of daily waking time, to 45% on the sit-stand day. Despite these decreases, 

there were no significant effects on post-prandial blood glucose.   

These findings agree with those of Bailey and Locke (2015) who found no difference 

in blood glucose total AUC using standing breaks, whilst conflicting with other literature 

which has demonstrated significantly reduced BG excursion following periods of 

standing (Buckley et al., 2014; Thorp et al., 2014).  The reasons for these equivocal 

findings may be manifold.  The present study participants’ workplace sitting time of 

around 5 and a half hours on day one, was not as high as that reported in previous 

literature.  Thorp et al. (2014) compared a longer period of 8 hours of sitting work and 

found a beneficial intervention effect on blood glucose (11% lower than control).  The 

sitting time of the present sample is also below the threshold of 6-8 hours per day 

proposed by Patterson et al. (2018) above which health risks are increased.  It could 

therefore be hypothesised that participants did not accrue sufficient prolonged sitting 

time at baseline to benefit significantly from the interruption of same, hence also 

suggesting that this relatively low level of sitting may not be detrimental to BG AUC.  

Additionally, recent research suggests that metabolic effects of breaking up prolonged 

sitting may be more pronounced amongst those with dysglycemia or insulin resistance 

and amongst those who are overweight or obese (Paddy C Dempsey et al., 2018; 

Homer, Owen, & Dunstan, 2019). Further evidence to suggest “healthy” participants 

may not reap the same benefits is offered by McCarthy et al. (2017c) who suggest that 
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increased cardiorespiratory fitness (VO2 peak; 60.5ml.kg.min-1) can dampen the 

treatment effect of interrupting sitting.  Whilst CRF of participants was not measured, 

mean BMI and waist-to-height ratio of the sample were classified as healthy.  

Furthermore, participants fasting blood glucose measured each morning did not differ 

across days and was on average 5.2 (±.6) mmol/L thus also suggesting they are 

normoglycemic, healthy individuals. This participant profile is similar to that of Hawari 

et al. (2016) study, which also showed no impact on postprandial glucose responses. 

These factors may explain why the current study failed to demonstrate a metabolic 

response to interrupting sitting time.  It could therefore be postulated that amongst this 

sample of healthy participants, accruing only 5.5 hours of occupational sitting time, 

increasing light intensity activity such as stepping might be required to bring about 

post-prandial metabolic changes.  

In further support of the argument that the stimulus of standing was not sufficient to 

bring about a change to BG AUC; Winkler et al. (2018) showed improvements in 

cardiometabolic risk biomarkers only when replacing with ambulatory activity, not 

simply standing.  Despite significantly increasing standing time (~50%), participants 

did not significantly change either stepping time, or the number of sit-stand transitions 

per hour. These may both be important factors to consider; Hawari et al. (2016) 

compared sitting, prolonged standing and intermitting standing on 10 normo-glycemic 

males, and showed that energy expenditure was 9% (296 ± 78kJ) higher among the 

intermittent standing condition compared to prolonged standing.  This suggests that 

the frequency of standing breaks may be important, and breaks that are more frequent 

may be required to elicit metabolic effects.  However, despite reporting increased 

energy expenditure authors observed no significant changes in postprandial metabolic 

responses to interrupting sitting. These findings agree with the findings of the present 
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study, and taken together support that standing alone may not be a sufficient stimulus 

to bring about metabolic impacts amongst normo-glycemic participants. Conversely, 

using longer standing breaks (an afternoon of standing desk work) Buckley et al. 

(2014) showed a 50% attenuation in BG AUC following lunch. Differences in baseline 

sitting time cannot be accounted for, as these were not an outcome measure in 

Buckley’s paper.  However a noted difference is that Buckley et al. (2014) provided a 

standardised lunch to participants, which the present study did not, which is perceived 

to be a strength of the work. The present study, which was carried out in an office 

environment did not ask participants to alter their dietary intake, or prescribe a 

macronutrient profile, hence enhancing ecological validity.  However, it must be 

considered that not prescribing dietary intake may have contributed to individual 

changes in BG AUC between days. Whilst some participants demonstrated increased 

AUC others demonstrated decreased AUC (Figure 4.8).   This difference in individual 

AUC responses between days could hypothetically be due to differences in nutritional 

intake.  However, compliance to dietary standardisation was confirmed with diet 

diaries.  Furthermore, a recent meta-analysis reported that the timing and 

macronutrient profile of meal intake does not impact upon the blood glucose 

responses to standing (Saunders et al., 2018). This would support future research 

encouraging participants to consume their habitual nutritional intake, standardising 

between test-days.  

Whilst food diaries confirmed compliance with the standardisation of nutritional intake 

across days, the accuracy of reporting quantities of each food could confound results.   

To more accurately assess standardisation in future studies the use of photo food 

diaries could be employed, which has been shown to increase the validity of food diary 

data (O'Loughlin et al., 2013) and is something which could be supported with the 
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Medtronic food log.  The practical implications and increased burden of this process 

however could be prohibitive, particularly in an occupational setting, and require 

consideration.  

To conclude, these findings serve to reinforce the evidence supporting sit-stand desks 

as an intervention to reduce occupational sitting time.  However, amongst healthy 

office workers who sit for only ~5.5 hours per day these changes to sitting time do not 

alter blood glucose responses post-prandially. Furthermore, whether such changes in 

sitting time would be upheld following a longer-term intervention requires investigation. 

Subsequent research is therefore required to examine the longer-term impacts of such 

interventions on sedentary behaviour outcomes as well as physiological measures. It 

may be beneficial to seek to explore these variables in populations such as call-centre 

workers who are amongst the most sedentary and hence perhaps those who stand to 

make the greatest changes to occupational sitting time daily.  
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Thesis Map 

Perceptions and experiences of occupational sedentary behaviour and cardiometabolic 

responses to reducing sitting time at work 

Study 1:    Perceptions of 

occupational sitting time 

amongst UK based office 

workers: a qualitative 

investigation 

  Objectives 

 To identify perceived barriers and perceived facilitators 

of sit-stand desk work, among UK based sit-stand desk 

and seated desk workers 

Key Findings 

 Office workers highlight a Sedentary Office culture and 

deem this to be linked to general health, MSK 

conditions and levels of energy/productivity at work 

 Personal health history and anticipated health benefits 

were highlighted as important in instigating change 

 Perceived benefits also reached into personal wellbeing, 

communication and productivity  

 Normalising sit-stand desk work was acknowledged as 

important to instigate change to culture  

 Costs, desk design and feeling self-conscious were 

raised as potential limitations to sit-stand desk use but 

weren’t deemed complete barriers. 

Study 2:  Acute blood 

glucose responses to sit-

stand desk work 

Objectives 

 To investigate the  impact of sit-stand desk use in an 

office environment, on post-prandial blood glucose and 

objectively measured sedentary behaviours 

Key findings 

 The use of a sit-stand desk decreased workplace sitting 

time by ~50% and reduced total daily sitting percentage 

from 70% to 45% however occupational sitting time of 

this sample was much lower than that previously 

reported 

 BG AUC trended towards being lower on the sit-stand 

condition day (day two). Despite this, there were no 
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significant intervention effects for BG AUC following 

any meal.  

Study 3:  The impact of a 12 

month sit-stand desk 

intervention on sitting time 

of UK based call-centre 

workers 

  Objectives 

 To evaluate changes to sitting time and cardiometabolic 

responses to sit-stand desk among UK based call centre 

workers. 

Study 4:  Vascular 

responses to periods of 

seated and sit-stand desk 

work 
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Chapter 5 

Study 3 

The impact of a 12 month sit-stand desk intervention on sitting time 

of UK based call-centre workers: a randomised, dual-centre study 

 

 

 

 

 

Aspects of this chapter have previously been communicated at the British Association 

of Cardiovascular Prevention and Rehabilitation (BACPR) Exercise Professionals 

Group (Birmingham, 2018).   
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5.1 Abstract 

Objectives: This study aimed to investigate the longer-term use of sit-stand desks 

among call-centre workers and the impacts on cardiometabolic markers.  Methods:  

Forty-nine participants (n=16 males, 34 ± 9.6 yr., BMI 29.3 ± 6.3, daily sitting 9.3 ± 

2.2hr.day) from two UK based call-centres volunteered to take part. Within each call-

centre, participants were randomly allocated to either an intervention group (INT) 

(n=13) or delayed intervention (D-INT) (n=25) group who each had access to a sit-

stand desk for six months.  The D-INT acted as a control group for the first 6 months. 

Within one call-centre, the intervention group (n=11) had access to a sit-stand desk 

for an extended period of twelve months, thus forming a third group; the extended 

intervention group (Ex-INT). Anthropometrics, predicted METmax, blood lipid profile, 

blood glucose, blood pressure, self-reported physical activity and sitting time were 

measured at baseline, 6 months and 12 months.  Results: The Ex-INT group 

significantly decreased sitting time between baseline (11.1 ± 2.1hr.day) and six-

months (7.7± 3.4 hr.day, p=.003) and between baseline and 12 months (7.8 ± 

3.2hr.day, p=.008).  The D-INT group significantly decreased daily sitting time between 

baseline (8.7 ± 1.4 hr.day) and 12 months (6.5 ±1.7 hr.day, p=.003) but not between 

baseline and 6 months (p=.219) or 6 months and 12 months (p=.11). There was no 

significant difference between sitting-time of the INT group at any time point (p=.096) 

despite a trend to decreased sitting time (table 5.2; figure 5.1).  There were no 

intervention effects on cardiometabolic markers. Conclusions: A 6-12 month sit-stand 

desk intervention appears to be a feasible and acceptable means to reduce self-

reported sitting time amongst call-centre workers although this did not result in 

cardiometabolic changes.   
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5.2 Introduction 

Prolonged sitting has been identified as a health risk, independent of physical 

inactivity. Despite this evidence that prolonged sedentary behaviour has negative 

health connotations, workplace sitting time has become ubiquitous.  Church et al. 

(2011) report this to have increased from the 1960s when around 50% of jobs required 

moderate intensity physical activity, with now <20% of roles requiring this exertion. 

Occupational sitting now accounts for 60% of total daily sitting (Clemes et al., 2016) 

and many employees can spend close to 80% of their working day sitting (Thorp, 

Winkler, Clark, Gardiner, OwenDunstan, D. W, 2012).  Importantly, this sitting is 

frequently accumulated in prolonged bouts of >20 minutes, which has been shown to 

decrease physiological markers associated with health, including insulin sensitivity, 

blood lipids and vascular function (Saunders et al., 2018).  

A threshold of 6-8 hours of sitting per day has been identified as the point above which 

the risk of chronic diseases significantly increase (Patterson et al., 2018).  Current 

observational studies purport that some of the risk of prolonged sitting can be 

ameliorated by performing >35 mins of MVPA per day and completely ameliorated by 

>60 mins of MVPA per day [10, 11]. In the general population however, the latter may 

pose a behavioural challenge, and therefore in the 40% of people not meeting the 

national guidelines of 150 mins per week MVPA (Sport England, 2016), prolonged 

sitting still poses some cardiometabolic risk. In low to moderately active individuals 

current evidence suggests there remains a dose-response association between 

sitting-time, cardiovascular disease (CVD) mortality and all-cause mortality 

(Katzmarzyk et al., 2009).  This evidence supports that PA and sedentary behaviour 

should be viewed as separate risk factors for CM disease, and interventions to tackle 

prolonged or excessive sedentary behaviour specifically are needed.  
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Importantly, occupational sedentary time has been shown to correlate independently 

with CM risk factors, and is of greater effect on health risks than leisure sedentary time 

in adults (Honda, Chen, Kishimoto, Narazaki, & Kumagai, 2014). Aside from 

observational data reporting an association between sitting time and health, 

employees perceive occupational sitting as deleterious to health, citing 

musculoskeletal issues, fatigue and demotivation as consequences of prolonged 

sitting (N. D. Gilson et al., 2011b).  This is in agreement with findings from Chapter 3 

of this thesis, which outlined the perceptions and experiences of occupational sitting 

time. Sit-stand desks are a popular intervention to reduce occupational sitting 

(Shrestha et al., 2018). Much of the extant literature however, have targeted 

populations such as health promotion employees and University staff, whose 

sedentary time may not be representative of the most sedentary occupations, noted 

as such as call-centre employees (Thorp, Winkler, Clark, Gardiner, Owen, Dunstan,  

2012). Moreover, despite numerous studies suggesting that acutely interrupting sitting 

time can improve cardiometabolic health markers (Alkhajah et al., 2012; Buckley et 

al., 2014; Graves et al., 2015; Henson et al., 2016; Thorp et al., 2014), the longer-term 

impacts have yet to be confirmed. 

Given the reported increase in sedentary occupations (Church et al., 2011) coupled 

with the lack of long term investigations into sit-stand desk interventions and their 

outcomes, this study aimed to investigate the longer-term impact of sit-stand desk 

work on sitting time and cardiometabolic health markers among normally sedentary 

call-centre employees. 
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5.3 Methods 

5.3.1 Participants  

Forty-nine participants (n=16 males, 34 ± 9.6 yr., BMI 29.3 ± 6.3, daily sitting 9.3 ± 

2.2hr.day) were recruited from two UK based call-centres for this randomized cross-

over design study. The minimum estimated sample size required to detect a change 

in blood glucose based on an effect size of 0.8 with 95% statistical power, was 15 

participants (Buckley et al., 2014).  However, the minimum estimated sample size to 

detect a minimum difference of 60 min/8-hr workday, (with an expected SD of 60 

min/day, an effect size of 0.8 with 95% statistical power) was 23 participants per arm 

(Graves et al., 2015). Therefore, to allow for potential attrition of participants whilst still 

achieving the required sample size, 24 participants were recruited per call-centre.  

Ethical approval for the study was granted by The University of Chester’s Faculty of 

Medicine, Dentistry and Life Sciences Ethics Committee (1022/15/EP/CSN; Appendix 

4).   To be included in the study participants were required to have been employed 

within the call-centre for at least 12 months, to be a full-time employee and to be able 

to use a sit-stand desk at their workstation.  Individuals excluded from the study were 

those; who do not normally sit for long periods at work, were unable to commence the 

study immediately; participants with type I or type II diabetes or poorly managed blood 

glucose; participants with any form of cardiovascular disease or any health condition, 

which could be exacerbated by sit-stand deskwork.  

5.3.2 Procedures 

5.3.2.i Allocation and Study Design 

Following written, informed consent (Appendix 4.1 and 4.2) participants were randomly 

assigned (using an online randomizer, www.random.org) to either the intervention 

group, who received a sit-stand desk immediately (INT, n=24), or delayed (pseudo-
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control) intervention group (D-INT, n=25), who received a sit-stand desk at a planned 

six-month cross-over.  However, within one call-centre at the planned six- month 

cross-over participants were unwilling to return to seated desk work. Therefore a 

change in study design was necessitated such that there were three groups instead 

of the planned two.  These were; extended intervention group (Ex-INT, n=11) who had 

access to the desks for the full 12 month period, INT group (n=13) who had access to 

the sit-stand desks for the initial six months, before returning to seated desk work, and 

the D-INT group (n=25) who continued with seated desk work for the initial six-month 

period, before being given access to sit-stand desks for the final six-months of the 

intervention. 
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Group Intervention Allocated 

EX-INT (n=11) 

  

INT (n=13) 

  

D-INT (n=25) 

 

 
 

Time Period 
Baseline – Cross 

Over 

Cross-Over – 

Completion 

Figure 5. 1Study Design  

   

5.3.2.ii Intervention 

The intervention aimed to target only the workstation design of the participants.  Sit-

stand adjustable desks (Varidesk, Posturite, UK or Workfit-T, Ergotron, UK) were fitted 

to participant’s workstations at the relevant time-point (INT group at baseline; D-INT 

group at six-month cross over).  Intervention group participants were requested to 

perform their work incorporating standing ad-libitum, to accumulate a total of two hours 

or more per day, in keeping with recommendations (Buckley et al., 2015b). 
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Participants were asked to record their daily sitting time and PA levels using 

standardised diaries, which were kept on their desks for the duration of the study.  Bi-

weekly emails were sent to participants as a reminder to complete these diaries (not 

to use the desks explicitly).  These diaries were not analysed quantitatively, but were 

assessed to confirm adherence to daily standing for the duration of the study period. 

No behavioural nudges were used to encourage standing throughout the intervention. 

To attempt to limit contamination between groups, where possible, each group 

participants were situated in close proximity to one another. However, due to the open 

plan design of both contact-centres it was not possible to remove intervention group 

participants from view of other employees and control group participants. Furthermore, 

it was not possible to control for potential behavioural, cultural and social differences 

between sites.     

5.3.2.iii Cardiometabolic Health Measurements 

Cardiometabolic health measurements included resting blood pressure, blood lipids, 

blood glucose, height (cm), weight (kg), waist circumference (cm) and predicted 

aerobic capacity.  These were measured at baseline, midpoint (6 months) and 

completion (12 months, Appendix 4.3).   

5.3.2.iv Abstentions  

Participants were asked to abstain from alcohol and exercise for 24 hours prior to 

measurements. Participants were also required to observe an overnight fast and to 

abstain from consuming caffeine.  

5.3.2.v Resting Blood Pressure  

Resting blood pressure (mmHg) was measured using an automated blood pressure 

device (BP710, Omron, Netherlands). Participants were asked to remove clothing from 
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the upper arm and to rest in a seated position with feet flat on the floor for a minimum 

period of 10 minutes. The cuff was applied to the upper arm with the arrow centred 

and aligned with the brachial artery anatomical position.  The participant was asked to 

remain still while the cuff was inflated and throughout the measurement. Three 

measurements were taken, and the average of these values calculated. Resting heart 

rate (RHR) was also displayed on the unit, and this was noted onto the data collection 

sheet (Appendix 3.3), for use when calculating target heart rate for the Chester Step 

Test (CST).  

5.3.2.vi Anthropometric Measurements 

Anthropometric outcomes included height (cm), weight (kg) and waist circumference 

(cm) (Seca, Germany). Procedures for the measurement of height and body mass 

have been previously presented in chapter 4.   

5.3.2.vii Assessment of Blood Glucose and Blood Lipids  

Fasting blood glucose and lipid profile were analysed using capillary blood samples 

(LDX Cholestech Analyser, Alere, UK).  Quality control procedures were carried out 

following each delivery of cassettes, and with each new lot of cassettes, in line with 

manufacturers procedures (Alere, 2019). The values of each quality control procedure 

were recorded in the laboratory logbook. A Cholestech LDX Optics Check Cassette 

with known reference values was performed once per day prior to data collection. This 

procedure was repeated if the machine was moved during the data collection period.  

Environmental conditions required by the device were confirmed upon each use, as 

the analyser will shut down outside of such conditions.  

Prior to performing the measurement, the researcher sterilised the hands with alcohol 

gel, and prepared a sterile working area. Latex gloves were worn during specimen 
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collection and handling.   The participants were asked to warm their hands to ensure 

good flow.  The site was then cleaned with an alcohol wipe and left to dry thoroughly.  

A lancet was used to draw blood, the first drop of which was discarded to avoid tissue 

fluid contamination. A capillary tube held horizontally by the end of the plunger 

collected the sample of blood to the predetermined amount.  This specimen was then 

deposited into the LDX Cholestech Test Cassette and inserted into the Analyser.  The 

lancet was disposed into the sharps waste box, and contaminated waste in the clinical 

waste box.  Specimens were not stored, and were disposed in the clinical waste box 

following analysis. Results were displayed on the analyser screen, and these were 

then written onto the data collection sheet.  

5.3.2.viii Predicted Aerobic Capacity  

Predicted aerobic capacity was assessed using the CST which is a submaximal, multi-

stage test, shown to be a reliable test-retest method to assess aerobic power (J. 

Buckley, Sim, Eston, Hession, & Fox, 2004).  Any participant who had a condition 

which didn’t preclude them from the study, but contraindicated exercise, was omitted 

from this measurement.  Participants were required to step onto and off of a low step 

in time to a pre-determined tempo set by a CD.  The step height (30cm, 20cm or 15cm) 

was determined according to current physical activity levels and participants own 

perceived ability. This was recorded and standardised in future tests. Heart rate and 

rating of perceived exertion (RPE) were recorded every minute of the test using chest 

worn monitors (Polar, Finland) and Borg’s Scale of RPE (Borg, 1982) respectively.  

The test continued in a progressive manner until the participant’s heart rate achieved 

80% of their heart rate reserve (HRR) or until they wished to stop (whichever came 

first) (Sykes, 2018).  Target heart rate was calculated using the following equation; 
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HRR = (MHR – RHR) x 80% + RHR.  Maximum heart rate was predicted by the 

following equation; MHR = 220- age.  

The level at which participants ceased exercise was noted, as was HR and RPE upon 

ceasing exercise. Predicted METmax was then calculated using the following 

equation: Predicted METmax = (METs of final stage/%HRR at final stage) x 100%. 

VO2max was then calculated by multiplying this value by 3.5ml.kg.min-1.  

5.3.2.ix Assessment of Physical Activity and Sedentary Time 

Self-reported physical activity was measured using the short form International 

Physical Activity Questionnaire (IPAQ; Appendix 4.3).  Participants completed the 

questionnaire while they rested prior to blood pressure and RHR assessments. Whilst 

the long-form IPAQ has been shown to have greater validity when compared with 

activity monitors (Hagströmer et al., 2007), time constraints owing to the call-centre 

environment meant that the 7-item short form was more suitable.  This short-form has 

been shown to have acceptable measurement properties (C. L. Craig et al., 2003).   

The short form includes 7 items which assess vigorous activity, moderate activity, 

walking activity and sitting time. For vigorous activity, moderate activity and walking 

participants are asked on how many days per week they take part in the activity, and 

for how many hours and minutes per day. This allows for the calculation of total time 

in that activity per week, and the accumulation of moderate-vigorous physical activity 

per week. Although the questionnaire poses the questions in the context of hours and 

minutes, data was converted to minutes for presentation within this thesis.  

On a small sub-sample of participants (n=24) sedentary time was measured 

objectively using an activPAL3™micro (PAL technologies, Glasgow), worn on the right 

thigh 24h/day for seven consecutive days.  Devices were initialised, prepared and 
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attached using the protocol outlined in section 4.3.2.viii.  Participants were instructed 

to remove the device for swimming or bathing, but that the device could be worn in the 

shower. All participants were given additional Tegaderm to allow for the convenient 

changing of dressings if desired. Participants were asked to keep a log of sleep and 

wake times as well as the start and end time of their working day.  Data from the 

activPAL3™micro was downloaded, processed and analysed using the protocol 

presented in section 4.3.2.viii.    A valid day for daily data was accepted when meeting 

the following criteria: a) wear time >10 h, b) >500 steps, and c) not recording >95% 

data in one activity category (i.e. sitting, standing or stepping).  Variables calculated 

were: occupational daily sitting time, total daily sitting time and time spent in sitting 

bout durations of <30 min and >30min (the latter being defined as a prolonged sitting 

bout based on experimental evidence (Henson et al., 2016)), the number of sit-to-

stand transitions, standing time, time spent stepping, and steps for work hours and 

daily (as a percentage of total waking hours).  

5.3.3 Data Analysis 

Data was analysed using SPSS (version 24) with alpha set at p< 0.05. Normality of all 

data was assessed using the Shapiro Wilk statistic, homogeneity of variance was 

assessed using Levene’s statistic and sphericity was confirmed using Mauchley’s test 

of sphericity. If the Mauchley test yielded a significant result (𝑝 <.05) then sphericity 

had not been achieved and the Greenhouse-Geisser correction was consulted as this 

adjusts the degrees of freedom (df), raises the value of F, and thus counters the 

inflated risk of a Type I error (i.e. incorrectly rejecting the null hypothesis)   (Winter et 

al., 2001).   

Due to the required change to study design outlined in section 5.3.2.i, mixed-model 

ANOVAs were used to assess differences over time points (3) and between groups 
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(3). Where an ANOVA reported a significant effect, post-hoc t-tests were utilised to 

further assess differences between time points and/or groups as relevant.  All 

descriptive statistics are reported as mean ± SD.   

In addition to group data, individual responses were plotted and reported, using 

univariate scatter plots.  This method is recommended when presenting continuous 

data in small sample size studies  (Weissgerber, Milic, Winham, & Garovic, 2015).   
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CONSORT 2010 Flow Diagram 
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Figure 5 .2 Flow diagram of recruitment to analysis 
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5.4 Results 

Forty-nine participants (n=16 males, 34.2 ± 9.6yrs) took part in the study. Table 1 

shows the baseline descriptive statistics of the group.  Participants reported daily 

sitting time of 9.3 ± 2.2hr.day. Mean BMI was in the overweight category (29.3 ± 6.3 

kg/m2). Only 29% of the sample achieved the PA guidelines of 150 minutes MVPA per 

week.  

There were no significant differences of any variables between sex, allocated group 

or location at baseline (p>.05) with the exception of HDL-C which was significantly 

different between the two call-centre locations (Mdiff ± SEdiff: .38 ± .1mmol/L, p=.001).  

Given the minimal clinical implication of this, it was deemed suitable to continue to 

pool blood-lipid data of locations for group analysis.  
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Table 5 .1 Baseline Participant Profile 

Variable Mean (SD) 

Age 34.2 (9.6) 

Sitting Weekday (hr.day) 5.2 (2.6) 

Sitting Weekend (hr.day) 9.4 (2.1) 

WC (cm) 98.9 (19.1) 

Waist:Height Ratio .56 (.12) 

Weight (kg) 85.1 (17.5) 

BMI 29.3 (6.3) 

Predicted Aerobic Capacity (METmax) 9.4 (2.0) 

IPAQ MVPA Time (mins.week) 105 (145) 

Achieving PA guidelines (%) 29 

SBP (mmHg) 124 (12) 

DBP (mmHg) 78 (6) 

Glucose (mmol/L) 5.1 (1.3) 

Total Cholesterol (mmol/L) 4.5 (.9) 

LDL Cholesterol (mmol/L) 3.1 (1.0) 

HDL Cholesterol (mmol/L) 1.0 (.4) 

Triglycerides (mmol/L) 1.5 (1.0) 
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5.4.1 Intervention Effects 

5.4.1.i Self- Reported Sitting Time and MVPA 

There was a significant main effect for time on self-reported sitting time (𝐹(2,52) =

8.69, 𝑝 = .001, 𝜂𝑝2 = .25) and a time*group interaction(𝐹(4, 52) = 3.83, 𝑝 =

.008, 𝜂𝑝2 = .23).  Post-hoc analyses showed that the INT group (n=6) showed no 

significant changes to sitting time over the study (𝐹(2,10) = 2.99, 𝑝 = ,096, 𝜂𝑝2 = .37). 

The D-INT group (n=15) showed a significant change to sitting time over the duration 

of the study  (𝐹(2, 28) = 5.59, 𝑝 = .009, 𝜂𝑝2 =. .29).  Pairwise comparisons revealed a 

significant difference between the sitting time at baseline and sitting time at completion 

(mean difference: -2.23 hr.day, 95% CI difference: -3.90, -.57 hr.day,  (𝑝 = .008). This 

represented a percentage change of -34 (±69)%.  The D-INT group decreased their 

daily sitting time by -7 (±27) % between baseline and six-months (the control period), 

however this change was not statistically significant (mean difference: -.83 hr.day, 

95% CI difference: -2.71, 1.04 hr.day, 𝑝 = .744) The Ex-INT showed a significant 

change in sitting time over time(𝐹(2, 14) = 8.14, 𝑝 = .005, 𝜂𝑝2 = .54). Pairwise 

comparisons revealed a significant difference in sitting time between baseline and 

cross-over (mean difference: -3.31hr.day, 95% CI difference: -.49, -6.12 hr.day, 𝑝 =

.024) and between baseline and end-point (mean difference: -3.25hr.day, 95% CI 

difference: -.49, -6.00 hr.day, 𝑝 = .023).  This represented a percentage change of -

32 (±25)% at six-months, which was maintained at 12 months (Figure 5.1). There was 

no significant difference between cross-over and end-point (𝑝 = 1.000).  

There was no significant effect for time (𝐹(2, 22) = .18, 𝑝 = .835, 𝜂𝑝2 = .02) nor 

time*group interaction for self-reported weekend sitting time (𝐹(2, 22) = .18, 𝑝 =

.397, 𝜂𝑝2 = .08).  
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There was no significant effect for time (𝐹(2, 64) = 1.18, 𝑝 = .314, 𝜂𝑝2 = .04) nor time 

by group interaction for self-reported MVPA(𝐹(4, 64) = 1.61, 𝑝 = .182, 𝜂𝑝2 = .09). 

5.4.1.ii Objectively Measured Sitting Time 

Whilst 24 participants were fitted with activPAL3™micro monitors at both baseline and 

cross-over, the excel files were subsequently corrupted and thus analysis of this data 

could not be carried out.   

5.4.1.iii Cardiometabolic Health Markers   

There was a significant effect for time on BMI (𝐹(2,48) = 5.16, 𝑝 = .025, 𝜂𝑝2 = .18) but 

no time*group interaction (𝐹(4, 48) = 9.3, 𝑝 = .077, 𝜂𝑝2 = .18).  BMI at baseline was 

significantly lower than at midpoint (-1.14kg/m2, 95% CI difference: -2.16, -

.14kg/m2,  𝑝 = .027). There was no significant difference between BMI at baseline and 

endpoint (-1.27kg/m2, 95% CI difference: -2.6, .06kg/m2,  𝑝 = .061), or midpoint and 

endpoint (-.08kg/m2, 95% CI difference: .55, .38kg/m2,  𝑝 = .741).  

There was a significant effect for time (𝐹(2, 46) = 4.24, 𝑝 = .020, 𝜂𝑝2 = .16) but no 

time*group interaction for DBP (𝐹(4, 46) = 1.14, 𝑝 = .351, 𝜂𝑝2 = .90).  Diastolic blood 

pressure at baseline was significantly higher than midpoint (3mmHg, 95% CI 

difference: 1.0, 6mmHg,  𝑝 = .018) and endpoint (3mmHg, 95% CI difference: 0, 

6mmHg, 𝑝 = .036).  

There was no significant effect of time (𝐹(2, 50) = 1.26, 𝑝 = .294, 𝜂𝑝2 = .05)and no 

time*group interaction for waist to height ratio(𝐹(4, 50) = .19, 𝑝 = .865, 𝜂𝑝2 = .02). 

There was no significant effect for time (𝐹(2, 46) = 1.10, 𝑝 = .341, 𝜂𝑝2 = .05) nor 

time*group interaction for SBP(𝐹(4, 46) = .48, 𝑝 = .754, 𝜂𝑝2 = .04).  

Mauchly’s test  indicated that the assumption of sphericity had been violated for fasting 

blood glucose (χ2(2) = 8.9, p = .011) therefore degrees of freedom were corrected 



 

190 
 

using the Greehouse-Geisser statistic. There was no significant effect for time 

(𝐹(1.49, 32.68) = 1.9, 𝑝 = .180, 𝜂𝑝2 = .08) nor time*group interaction for fasting blood 

glucose(𝐹(3.01, 32.68) = 1.8, 𝑝 = .163, 𝜂𝑝2 = .1). There was no significant effect for 

time (𝐹(1.45, 31.96) = .15, 𝑝 = .789, 𝜂𝑝2 = .007) nor time by group interaction for total 

cholesterol(𝐹(2.91, 31.96) = .65, 𝑝 = .587, 𝜂𝑝2 = .06).  

Mauchly’s test  indicated that the assumption of sphericity had been violated for LDL 

cholesterol (χ2(2) = 7.9, p = .019) therefore degrees of freedom were corrected using 

the Greehouse-Geisser statistic. There was no significant effect for time 

(𝐹(1.34, 17.51) = .23, 𝑝 = .710, 𝜂𝑝2 = .02) nor time by group interaction for LDL 

cholesterol(𝐹(2.69, 17.51) = .81, 𝑝 = .493, 𝜂𝑝2 = .11). 

There was no significant effect for time (𝐹(2, 44) = 1.3, 𝑝 = .284, 𝜂𝑝2 = .06) nor time 

by group interaction for HDL cholesterol(𝐹(4, 44) = 1.3, 𝑝 = .278, 𝜂𝑝2 = .11). 

There was no significant effect for time (𝐹(2, 40) = .61, 𝑝 = .548, 𝜂𝑝2 = .03) nor time 

by group interaction for TRG (𝐹(4, 40) = .20, 𝑝 = .935, 𝜂𝑝2 = .02). 

Mauchly’s test  indicated that the assumption of sphericity had been violated for 

predicted aerobic capacity (χ2(2) = 89.7, p = .008) therefore degrees of freedom were 

corrected using the Greehouse-Geisser statistic. There was no significant effect for 

time (𝐹(1.44, 30.32) = 2.32, 𝑝 = .129, 𝜂𝑝2 = .10) nor time by group interaction for 

predicted aerobic capacity(𝐹(2.89, 30.32) = 1.35, 𝑝 = .276, 𝜂𝑝2 = .11). 

  



 

191 
 

 

 

Table 5 .2 Change in sitting time 

 
Sitting Baseline 

(hr.day) 

Sitting 6 months 

(hr.day) 

Sitting 12 

months 

(hr.day) 

Mean (SD) 

95% Confidence Interval  

Extended Intervention  11.0 (2.1)* ** 7.7 (3.4)* 7.8 (3.2)** 

 9.6-12.4 5.3-10.1 5.6-10.0 

Delayed Intervention  8.7 (1.4)* 7.9 (2.1) 6.5 (1.7)* 

 8.0-9.4 6.8-9.0 5.6-7.4 

Intervention  10.4 (2.1) 7.8 (3.8) 11.0 (3.1) 

 9.0-11.8 5.3-10.3 9.0-13.0 

All data is presented as mean (SD); *denotes a significant difference between * in the same 

row; ** denotes a significant difference between ** in the same row  
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Figure 5 .3 Percent change in sitting time 
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5.4.1.iv Individual and Sample Responses- Sitting Time Baseline to Midpoint  

Figure 5.3 illustrates that during the first six-month period of the study, of the nine intervention 

group participants who provided complete IPAQ data, two reported increased sitting time.  

Conversely, over the same period, of the 16 delayed intervention group participants who were 

instructed to continue with normal seated desk work, four reported decreased daily sitting time, 

resulting in a decrease in group mean sitting time.  All individuals in the extended intervention 

group decreased their sitting time during this initial 6-month period.  
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Figure 5 .4 Individual and Group Mean Difference in Sitting Time Between Baseline and Mid-
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5.4.1.v Individual and Sample Responses- Sitting Time Midpoint to Completion 

 Figure 5.4 illustrates changes to sitting time from the mid-point to study completion. 

All six of the intervention group participants who provided complete IPAQ data 

reported an increase in daily sitting time following the removal of the sit-stand desk 

intervention. Of the delayed intervention group, 15 provided complete data.  Whilst as 

a group, reported mean sitting time decreased, three of the participants showed an 

increase in reported sitting time, and one participant showed no change.  Of the eight 

extended intervention group participants, who kept the sit-stand intervention during 

this period, three sustained the previous decrease in reported sitting time.  However, 

three of the individuals reported an increase in sitting time during this period. The 

group mean showed no change from the midpoint measurement, suggesting the 

changes were sustained. 
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Figure 5 .6 Predicted Aerobic Capacity over Time 

Figure 5 .7 IPAQ MVPA over Time 

5.4.1.vi Individual and Sample Responses- PA Levels and Predicted Aerobic 

Capacity Baseline to Completion 

Of the 26 participants who completed the CST at both baseline and completion, 21 

increased their predicted aerobic capacity, with 5 demonstrating reduced aerobic 

capacity (Figure 5.5 & 5.7). Of the 36 participants who provided complete IPAQ data 

at both baseline and completion, 12 increased self-reported MVPA, 15 decreased self-

reported MVPA and 9 participants demonstrated no change to self-reported MVPA 

(Figure 5.6 & 5.8).  
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MVPA between baseline and 12 months 

Figure 5 .1 Individual Changes in METmax 
between baseline and 12 months 
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5.5 Discussion 

This study sought to investigate the longer-term impact of sit-stand desk work on 

sitting time and cardiometabolic health markers among normally sedentary call-centre 

employees. With the exception of the shorter (6 month) intervention group (INT), 

results show such an intervention can decrease self-reported daily sitting time by ~2-

3 hours per day, a reduction in line with recommendations (Buckley et al., 2015b).  All 

groups decreased their sitting time between baseline and six months (Figure 5.1 and 

5.2), regardless of sit-stand desk allocation, although this decrease was not 

statistically significant in the control group. The observed decrease in sitting time also 

reversed following the removal of sit-stand desks in the intervention group, suggesting 

that changes were due to changes in workstation and not down to changes in social 

or environmental factors within the organisations. Importantly, the group who had 

access to a sit-stand desk for 12 months (Ex-INT), maintained a significantly reduced 

sitting time at study completion (Table 5.2; Figure 5.1).  Taken together, these findings 

are in agreement with research by Edwardson, Yates, et al. (2018), suggesting sit-

stand desks are an acceptable long-term intervention. Whilst Edwardson, Yates, et al. 

(2018) showed this in NHS employees, these findings support the use of sit-stand 

desks amongst call-centre workers; a population reported as the most sedentary in 

their roles (Thorp, Winkler, Clark, Gardiner, OwenDunstan, D. W, 2012).   

Whilst as a sample each group reduced their sitting time during the intervention period, 

a minority of participants in each group reported increased sitting during this period 

(Figure 5.3 and 5.4).  Indeed, some literature suggests that only 50% of employees 

with access to a sit-stand desk are considered regular users (B. Wallmann-Sperlich, 

Bipp, Bucksch, & Froboese, 2017) thus suggesting a purely environmental intervention 

is not sufficient to bring about behaviour change.  Findings presented in study one of 



 

197 
 

this PhD thesis (Chapter 3), in agreement with research by Renaud et al. (2018) might 

suggest that participants’ health beliefs and perceptions of sitting behaviour govern 

their usage.  It must also be considered that differences in social and cultural 

environments within each contact-centre might have influenced the outcome of the 

interventions. Applying the intervention in a multi-component approach, to include 

social and cultural changes would be a means of controlling this in future studies, and 

indeed is an approach increasingly seen within the literature (Edwardson, Biddle, et 

al., 2018; Hadgraft et al., 2017; Hall, Mansfield, Kay, & McConnell, 2015; Neuhaus, 

Healy, Fjeldsoe, et al., 2014; O'Connell et al., 2015).   Additionally, the barriers and 

facilitators to sit-stand desk use were not explored in this study due to time constraints 

inherent with collecting data in the work place.  For this reason it is not possible to 

postulate why a minority of participants didn’t report a change in sitting time with sit-

stand desks, which is a limitation of this work. Future research should seek to 

understand why there might be differences in uptake and usage patterns of sit-stand 

desks.   

Despite the reported changes to daily sitting time, there were no significant 

improvements to cardiometabolic markers during the intervention. This finding is 

similar to that of Maylor et al. (2018) and Genevieve N. Healy et al. (2013), whilst in 

contrast to others who have reported beneficial effects on cardiometabolic parameters 

with sit-stand interventions (Alkhajah et al., 2012; Lucas J. Carr, Swift, Ferrer, & 

Benzo, 2015; Graves et al., 2015). The reasons behind the differences in the present 

findings and those previously reported are unclear.  It could be hypothesised that the 

decreased sitting time of participants at study completion was not sufficient to bring 

about measurable change to cardiometabolic markers.  Similar research has reported 

reductions in sitting time down to ~5 hours per day, much less than the daily sitting 
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reported by this sample which decreased to ~7 hours per day post-intervention (Chau 

et al., 2013).  Additionally, the manner in which sitting is broken up may be an 

important element underpinning the relationship between sedentary behaviour and 

health (Hawari et al., 2016) and indeed, which recent research shows can be impacted 

upon with sit-stand desks (Maylor et al., 2018). It may therefore be important to 

encourage participants to take regular breaks from sitting, contrasting with the 

recommendation to break up sitting time ad libitum, in a pattern to suit the individual. 

Nevertheless, the frequency and duration of breaks in sedentary time were not 

accounted for within the present study as we relied upon subjective recall of sitting 

time at three time points.  Whilst a sub-sample of participants (n=24) were fitted with 

acivPAL devices to offer an objective measure of sedentary behaviour, the data was 

subsequently corrupted prior to analysis and thus could not be included in this work.  

This is a noted limitation of the present study, however serves as a valuable lesson in 

the collection and storage of PAL monitor data, which can be drawn upon in future 

studies within this thesis. Future interventions should seek to objectively measure 

patterns of sedentary behaivour, including the number of sit-stand transitions to allow 

for this hypothesis to be examined.  

A factor that might also attenuate results are participants CRF levels, which increased 

non-significantly over time. Mccarthy et al. (2017a) reported fitness to moderate 

glycemic responses to light activity breaks, with those of a lower fitness gaining more 

benefit from breaking up sitting time. It could therefore be suggested that participants’ 

level of fitness at baseline (9.4 ± 2.0 predicted METmax) was protective to their 

cardiometabolic health. Furthermore, as presented in Figure 5.7, of the 26 participants 

who completed the Chester Step Test at both baseline and completion, 21 increased 

their predicted aerobic capacity over this twelve month period to a final group mean of 
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10.3 (± 2.3 METs).   However, this level of CRF is still below the level recommended 

by Myers et al. (2002), whom suggest a minimum equivalent to 10 METs for good 

health, and moreover was lower than that of McCarthy et al. (2017b) participants in 

the 25th centile (42.5ml.kg.min-1).  The reason for the increase in predicted aerobic 

capacity in the present study is unclear.  There was no significant increase in self-

reported physical activty levels over the study period to bring about this change.  

However the sample mean did suggest some participants moved closer toward 

achieving the PA guidelines (Figure 5.4).  The Chester Step Test should not requrie a 

familiarisation, and all participants achieved at least 70% of their HRR at baseline, 

thus suggesting a reliable test was carried out. The mean %HRR achieved over time 

was decreased, but this would be expected concomittant with an increase in fitness. 

One reason for this increase in CRF may be hypothesised as due to a phenomenon 

known as “participation effect”, i.e. having health parameters measured causes 

behaviour change even without an intervention (MacNeill, Foley, Quirk, & 

McCambridge, 2016).  This is challenging to minimise within such studies, however 

doing so is important to identify effects of interventions on health behaviour. Such an 

impact could be minimised by not reporting individuals results to them in the context 

of current guidelines, or population norms. There are however ethical implications 

associated with this, which must be considered. For example, informing an individual 

that their CRF is below recommendations for good health may influence their 

behaviour, independently of the intervention, however not delivering this information 

may be unethical as it could have health implications. Further to a participation effect, 

changes in sitting time irrespective of intervention group may also be indicative of a 

Hawthorne effect, i.e. simply observing participants may have instigated change (J. 

McCambridge, K. Kypri, & D. Elbourne, 2014).  In occupational research, with sit-stand 
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desks as an intervention, it is impossible to completely blind participants to the 

outcomes of interest. Thus, it is possible that participants’ colleagues or peers may 

change behaviour as a result of witnessing the intervention. This is something which 

future qualitative research might seek to investigate.  

The inclusion of novel, “early onset” measurements in future research may provide a 

better insight into early cardiometabolic damage,  and cardiometabolic responses to 

sit-stand desk work. For example, prolonged sitting has be shown to have negative 

impacts on vascular function (McManus et al., 2015; Thosar et al., 2015) and Graves 

et al. (2015) and Thosar et al. (2015) have shown a potentially beneficial short-term 

improvement to flow mediated dilation (FMD) following the use of sit-stand desks.  

Given the well documented relationship between vascular function and health it may 

be warranted to include such measures in future reseach.  This is something which is 

supported by S. Carter, Hartman, Holder, Thijssen, and Hopkins (2017) as an avenue 

for further research.   

The strengths of the current study include its novelty of location in call-centres where 

occupational sitting time is amongst the highest (Thorp, Winkler, Clark, Gardiner, 

OwenDunstan, D. W, 2012). Furthermore its dual-centre nature and the longer-term 

study duration compared with many previous studies are also strengths. However, a 

noted limitation of using call-centre staff is the high staff turnover rate, as 

demonstrated by attrition in the study sample. Holman, Batt, and Holtgrewe (2007) 

report turnover within call centres to be up to 36% and influenced by job quality and 

job level. The attrition rate of the current study exceeded this; however, it is not 

possible to comment on why such a high level of staff loss was seen.  Future studies 

within a call-centre demographic should aim to recruit greater numbers to account for 

the likely high attrition.  Additionally, the study relied upon self-reported measures of 
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PA and daily sitting time as previously examined.  Although the IPAQ is a validated 

and reliable questionnaire which is widely used and recommended within the literature, 

there are innate limitations to self-report data for relatively small cohorts which must 

be acknowledged (Fogelholm et al., 2006).   Finally, the heterogenity of the two call-

centre work environments may have had an impact on the effectiveness of the 

intervention group, all of whom were based at one call-centre. However no effect for 

location was detected upon statistical analysis.  

Future research should continue to collect data in real-world locations to promote 

ecological validity whilst balancing this with robust scientific techniques to detect 

changes to cardiometabolic health.  Earlier steps in cardiometabolic pathphysiology 

such as vascular function and continous glucose management should also be 

measured as well as applying the use of ojective measures of sedentary time and PA.  

Finally, attention should be paid to breaks in sedentary time as well as total sedentary 

time to account as this has been shown to have important metabolic outcomes.   

  



 

202 
 

Thesis Map 

Perceptions and experiences of occupational sedentary behaviour and cardiometabolic 

responses to reducing sitting time at work 

Study 1:    Perceptions of 

occupational sitting time 

amongst UK based office 

workers: a qualitative 

investigation 

  Objectives 

 To identify perceived barriers and perceived facilitators 

of sit-stand desk work, among UK based sit-stand desk 

and seated desk workers 

Key Findings 

 Office workers highlight a Sedentary Office culture and 

deem this to be linked to general health, MSK 

conditions and levels of energy/productivity at work 

 Personal health history and anticipated health benefits 

were highlighted as important in instigating change 

 Perceived benefits also reached into personal wellbeing, 

communication and productivity  

 Normalising sit-stand desk work was acknowledged as 

important to instigate change to culture  

 Costs, desk design and feeling self-conscious were 

raised as potential limitations to sit-stand desk use but 

weren’t deemed complete barriers. 

Study 2:  Acute blood 

glucose responses to sit-

stand desk work 

Objectives 

 To investigate the  impact of sit-stand desk use in an 

office environment, on post-prandial blood glucose and 

objectively measured sedentary behaviours 

Key findings 

 The use of a sit-stand desk decreased workplace sitting 

time by ~50% and reduced total daily sitting percentage 

from 70% to 45% however occupational sitting time of 

this sample was much lower than that previously 

reported 

 BG AUC trended towards being lower on the sit-stand 

condition day (day two). Despite this, there were no 
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significant intervention effects for BG AUC following 

any meal.  

Study 3:  The impact of a 12 

month sit-stand desk 

intervention on sitting time 

of UK based call-centre 

workers 

 

  Objectives 

 To evaluate changes to sitting time and cardiometabolic 

responses to sit-stand desk among UK based call centre 

workers. 

Key findings 

 Sit-stand desks are an effective means to reduce self-

report sitting time over a medium (6 month) and longer-

term (12 month) period.  A slight decrease was seen in 

the control group prior to the intervention period 

suggesting a possible trial effect. 

 This had no impact on measured cardiometabolic health 

markers 

Study 4:  Vascular 

responses to periods of 

seated and sit-stand desk 

work 

  Objectives 

 To investigate the impact of an 8-week sit-stand desk 

intervention on vascular function, cardiometabolic 

markers and objectively measured occupational sitting 

time.  
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Chapter 6 

Study 4 

Vascular responses to periods of seated and sit-stand desk work 
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6.1 Abstract 

Objectives: The aim of this study was to investigate the impact of an 8-week sit-stand 

desk intervention on superficial femoral artery (SFA) flow mediated dilation (FMD), and 

other cardiometabolic health markers including anthropometrics and blood lipids.  A 

secondary aim was to assess any changes following the removal of the sit-stand desk 

intervention for a subsequent 8-week period.  Methods: Seventeen NHS employees 

(44 ± 12 years, 14 female) were allocated to either intervention group (n=9) or control 

group (n=8).  The intervention group used a sit-stand desk for 8 weeks (training period) 

followed by 8 weeks of seated desk work (detraining period).   Control group 

participants continued with seated desk work for the duration of the 16-week study. 

Blood glucose, blood lipids and SFA FMD were measured at baseline, cross-over, 

mid-detraining, and completion. Self-reported sitting time and physical activity were 

assessed at these points using the IPAQ. Anthropometrics, and activity monitor data 

were collected at baseline, cross over and completion.  Participants wore both 

activPAL and actigraph monitors for a 7-day period at each time point. Results: Body 

mass was significantly lower at baseline than at midpoint (-88 ± 1.3kg, p=.01) and end-

point (-1.2  ± 1.4kg, p=.011, table 6.1) with no group interaction.  Waist circumference 

was significantly lower at baseline than at the end-point (-3 ± 4.2cm, p=.014) with no 

group interaction. There were no changes to other cardiometabolic markers or FMD. 

There was a significant difference between self-reported sitting time and objectively 

measured sitting time at midpoint for the intervention group only (p=.000) with no 

difference at other time points. Conclusion: An 8-week sit-stand desk intervention in 

NHS employees did not significantly decrease objectively measured total daily or 

occupational sitting time, despite decreases in self-reported daily sitting time.  
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6.2 Introduction 

Prolonged sitting time has been shown to be associated with cardiometabolic health 

risk and mortality, with a threshold of 6-8 hours of sitting per day recommended to 

reduce this risk (Patterson et al., 2018).  Markers such as blood flow, blood glucose 

and blood lipids are impacted upon by prolonged sitting, and researchers postulate 

these markers to be potential mediating factors between sedentary behaviour and 

cardiovascular disease risk (S. Carter et al., 2017).  Another proposed mediating factor 

is endothelial function, assessed by measuring the flow mediated dilation (FMD) of an 

artery.  Flow-mediated dilation, measured using high-resolution ultrasound imaging, 

has been related to CVD risk.  Exercise interventions improve endothelial function and 

arterial wall thickness (Thijssen et al., 2013) via the mechanism of shear stress on the 

arterial wall  (Tinken et al., 2010). Furthermore, it is known that acute bouts of inactivity 

negatively impact upon FMD.  However, it is currently unclear whether a lower stimulus 

of intermittent standing will have similar positive impact on endothelial function.  

McManus et al. (2015) demonstrated a 33% reduction in vascular function of young 

females, following a 3-hr period of uninterrupted sitting. This finding is in support of 

Thosar et al. (2015) who demonstrated similar findings in a sample of non-obese men 

(n=12).    Importantly, this reduction was attenuated with five to 10 minutes of LIPA 

hourly.  More recently 10 minutes of standing every hour has been shown to improve 

superficial femoral artery (SFA) FMD response amongst postmenopausal women 

(Kerr et al., 2017).  However the impact that breaking up sitting time has on vascular 

function over longer-term periods is currently unclear (Saunders et al., 2018).  Graves 

et al. (2015) reported a non-significant but “likely beneficial” change in SFA function 

between baseline (5.98 ± 2.32%) and completion (7.13 ± 2.42%). This was observed 

following an 8 week sit-stand desk intervention which decreased sitting time by ~80 
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minutes per day. However, to date there has been no further research examining the 

impact of occupational sedentary behaviour on vascular function.    

This research project therefore aims to investigate whether an 8-week intervention of 

sit-stand desk use has any impact on SFA FMD, or other cardiometabolic health 

markers of office-based workers, additionally assessing whether there is any response 

following removal of the sit-stand desks.  
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6.3 Methods 

Seventeen participants (44 ± 12 years, 14 female, BMI 25.7 ± 3.1) volunteered to take 

part in the research project. Ethical approval for the project was granted by the NHS 

Integrated Research Application System (IRAS reference: 247866, Appendix 5) 

following which participants were recruited via email, which was sent to all staff 

employed within one NHS trust (Appendix 5.1).  Participants were eligible for inclusion 

if they were; predominantly desk based, worked at the same location for at least three 

days per week, were able to use a sit-stand desk and had no planned extended leave 

(>2 weeks) during the study period.  Participants with known cardiovascular disease, 

those who were pregnant, or had any health conditions which could be exacerbated 

by sit-stand desk work, were excluded from the study. Using the only other study to 

examine changes to flow mediated dilation following the use of sit-stand desk in adults 

(Graves et al., 2015) an effect size of 0.5 was calculated from percentage changes in 

mean from baseline (5.9% FMD) to follow-up (7.13% FMD), which is a 2% increase in 

FMD.  This is considered a moderate effect size according to Thomas et al. (2015).  

Utilising this effect size and assuming two groups with a minimum of three 

measurements, at 95% power a required sample size of 14 was generated; i.e. 7 per 

group.  To allow for potential drop-out, we aimed to recruit 20 participants (10 per 

group).   

6.3.2 Procedures 

6.3.2.i Group Allocation and Intervention Procedure 

Following informed consent (Appendix 5.2 and 5.3), participants were allocated to 

intervention group (n=9) or control group (n=8).  Due to office size constraints, random 

allocation was not possible as some individuals volunteered for the research project 

whose workspace could not accommodate a height adjustable desk. Therefore, 
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participants were allocated on a 1:1 (intervention: control) unless they specified they 

could not accommodate a desk due to spacing constraints.  

The intervention aimed to target only the workstation design of the participants.  Sit-

stand adjustable desks (Motor Driven Height Adjustable, Gresham Furniture, UK) were 

fitted to participant’s workstations following their baseline measurements. Participants 

were instructed to refrain from using the standing function of the sit-stand desk until 

they had removed their activity monitor devices following the 7-day wear. The 

intervention group used a sit-stand desk for 8 weeks (training period) followed by 8 

weeks of seated desk work (detraining period).   Participants were instructed to build 

up their usage daily over the eight-week intervention period, with the aim of achieving 

2-4 hours per day standing as per current recommendations(Buckley et al., 2015a).  

Control group participants continued with seated desk work for the duration of the 16-

week study.   

No behavioural nudges were used to encourage standing throughout the intervention. 

To attempt to limit contamination between groups, where possible, intervention group 

participants were situated in close proximity to one another and likewise for the control 

group.  This was not possible in one office, and thus two participant group and two 

control group participants were seated in sight of one another.  

6.3.2.ii Cardiometabolic Health Measurements  

Height (cm), weight (kg), waist circumference (cm) (Seca, Germany); resting blood 

pressure (Omron, Netherlands); fasting blood glucose (Contour Next, Germany), lipid 

profile (LDX Cholestech Analyser, Alere, UK) and long-form IPAQ (C. L. Craig et al., 

2003) were measured at three time points; baseline, midpoint and completion 

(Appendix 5.4).  Sitting time was reported in hours per day in the IPAQ. This was 
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subsequently converted to minutes per day in MS Excel, to allow for comparison with 

objectively measured sitting time.   

6.3.2.iii Objective Assessment of Physical Activity and Sedentary Time 

Physical activity was measured using a hip-worn tri-axial accelerometer (wGT3X-BT, 

Actigraph, Florida, USA) for seven consecutive days.  The accelerometer was 

programmed to record data (raw activity counts and steps) every 5 seconds. 

Participants were instructed to wear the monitor around the waist for all waking hours, 

removing the device for water based activities. Upon returning the monitor, participants 

were asked whether there were any days on which they did not wear the device for 

any reason. Data was downloaded and processed using ActiLife version 6.13.4 and 

subsequently exported to MS Excel and SPSS for further analysis. The Freedson cut-

points were applied to estimate time spent in LIPA such as slow walking (100-

1951cpm) and MVPA such as a brisk walk or run (>1952cpm)(Freedson, Melanson, & 

Sirard, 1998). Data was considered valid if there were more than 600 minutes of 

monitoring per day (when excluding continuous strings of 0 counts for >60 minutes), 

recorded on at least three weekdays and one weekend day (Matthews, Ainsworth, 

Thompson, & Bassett, 2002).   

Sedentary time was measured using an activPAL3™micro (PAL technologies, 

Glasgow), worn on the right thigh for 24h/day for seven consecutive days.  This device 

in non-invasive and has been used extensively in sedentary behaviour research, 

providing valid and reliable assessment of sitting, standing, stepping and postural 

transitions in adult populations (Edwardson et al., 2016; Edwardson et al., 2016).  Data 

from the activPAL3™micro was analysed and valid days of wear were identified using 

a validated algorithm (Winkleret al., 2016).  A valid day for daily data was accepted 

when meeting the following criteria: a) wear time >10 h, b) >500 steps, and c) not 
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recording >95% data in one activity category (i.e. sitting, standing or stepping).  

Variables calculated were: occupational daily sitting time, total daily sitting time and 

time spent in sitting bout durations of <30 min and >30min (the latter being defined as 

a prolonged sitting bout based on experimental evidence (Henson et al., 2016), the 

number of sit-upright transitions, standing time, time spent stepping, and steps for 

work hours and daily (total waking hours). Comparisons were also made for each 

variable between weekend days and weekdays at each time point.  

6.3.2.iv Assessment of Superficial Femoral Artery Function  

Superficial femoral artery (SFA) flow mediated dilation (FMD) was measured at four 

time points; baseline, midpoint, and completion with one additional point between 

midpoint and completion (termed pre-completion, measured at 4 weeks), to assess 

the time course and nature of any adaptation of SFA in response to the removal of the 

sit-stand desk (Appendix 5.5).  SFA diameter was measured using high-resolution 

ultrasonography (Terason, t3000, Aloka, UK) with a 10-12 MHz probe in conditions 

adhering to guidelines by Thijssen et al. (2011).  Each measurement was obtained 

from a participant who had fasted and abstained from exercise for at least 8 hours.  

The measurement took place in a darkened and quiet room, following 20 minutes of 

supine rest.   A pneumatic rapid cuff inflator (Hokanson, Bellevue, USA) was placed 

around the thigh, approximately seven centimetres above the right knee and distal to 

the measured vessel.  Following one-minute measurement of SFA baseline diameter, 

the cuff was inflated to 220mmHg for 5 minutes. Recording continued for a period of 

5 minutes following cuff deflation (Thijssen et al., 2011).  Post-test analysis of the SFA 

diameter was performed using a valid and reliable custom-designed automated edge-

detection and wall-tracking software (Woodman et al., 2001).   
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6.3.3 Data Analysis 

Data was analysed using SPSS (version 25) and alpha was set at the 0.05 level. 

Normality of all data was assessed using the Shapiro Wilk statistic, homogeneity of 

variance was assessed using Levene’s statistic and sphericity was confirmed using 

Mauchley’s test of sphericity. If the Mauchley test yielded a significant result (𝑝 <.05) 

then sphericity had not been achieved and the Greenhouse-Geisser correction was 

consulted as this adjusts the degrees of freedom (df), raises the value of F, and thus 

counters the inflated risk of a Type I error (i.e. incorrectly rejecting the null hypothesis)   

(Winter et al., 2001).  .  All normally distributed data was reported as mean (±SD) 

unless otherwise stated.  Mixed-model ANOVAs were used to assess for differences 

over time and between groups in normally distributed data. Subsequent post-hoc tests 

were used to compare for between group (independent samples t-test) and within 

group differences over time (paired samples t-test).  In addition to group data, 

individual responses were plotted and reported, using univariate scatter plots.  This 

method is recommended when presenting continuous data in small sample size 

studies  (Weissgerber et al., 2015).   
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CONSORT 2010 Flow Diagram 

 

Assessed for eligibility (n=27) 

Excluded (n=10) 

   Not meeting inclusion criteria (n=5) 

   Declined to participate (n=5) 

   Other reasons (n=  ) 

Excluded from analysis (n=0) 

Lost to 8 week follow-up (n=0) 

Lost to 16 week follow up (n=1 DNA) 

Allocated to control (n=8, 1 male) 

Continued with normal seated work (n=8) 
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Figure 6 .1 Flow Diagram of Recruitment to Analysis 



 

214 
 

6.4 Results   

There were no between group differences at baseline however there were sex 

differences. Male stature (174.9 ± 5.3cm) was significantly higher than that of females 

(162.6 ± 5.6cm, p = .003) and mean HDL of females (1.53 ± .27mmol/L) was 

significantly higher than that of males (1.09 ± .21, p=.019).  Both self-reported daily 

sitting time (558 ± 96 min/day) and ojectively measured daily sitting time (582 ± 84 

min/day) were significantly higher on weekdays compared to weekends at baseline 

(312 ± 192 min/day, p = .0001, 546 ± 186 min/day, p=.000 respectively) with no group 

effects.   

6.4.1. Cardiometabolic and Vascular Health Markers   

Full cardiometabolic health marker data across the intervention period can be seen in 

table 6.1.   There was a significant effect for time on body mass (𝐹(2, 22) = 7.09, 𝑝 =

.004, 𝜂𝑝2 = .39).  Post-hoc comparisons showed body mass at baseline was 

significantly lower than body mass at end (mean difference ± SE; -1.2  ± .4kg, 𝑝 = .03, 

table 6.1).  No time by group interaction was observed (𝐹(2,22) = .771, 𝑝 =, 𝜂𝑝2 =

.07).  There was also a significant effect for time on waist circumference (𝐹(2, 22) =

3.39, 𝑝 = .036, 𝜂𝑝2 = .26).  Waist circumference was significantly lower at baseline 

than at the end point (-3.4 ± 1.2cm, 𝑝 = .05). No time by group interaction was 

observed (𝐹(2, 22) = 3.12, 𝑝 = .064, 𝜂𝑝2 = .22). Delta (%) superficial femoral artery 

flow mediated dilation showed no significant effect for time (𝐹(3, 21 ) = 1.89, 𝑝 =

.162, 𝜂𝑝2 = .21) nor time by group interaction (𝐹(3, 21 ) = 1.63, 𝑝 = .214, 𝜂𝑝2 = .19), 

Table 6.1).  
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Table 6 .1 Cardiometabolic Health Markers and PA levels 

 Baseline Midpoint End 

Mean (SD) 

95% Confidence Interval  

Weight (kg) * 69.7 (9.3) 70.6 (9.4) 71.7 (10.5) 

 65.3 – 74.1 66.1-75.1 66.0-77.4 

BMI * 25.7 (3.1) 26.1 (3.2) 26.3 (3.5) 

 24.2-27.2 24.6-27.6 24.3-28.2 

WC (cm) * 85 (11) 86 (10) 89 (13) 

 79.8-90.2 81.3-90.8 81.9-96.1 

Systolic Blood Pressure (mmHg) 119 (11) 121 (12) 120 (12) 

 113.8-124.2 115-127 113-127 

Diastolic Blood Pressure (mmHg) 79 (9) 79 (7) 78 (8) 

 74.7-83.3 75-83 73.5-82.5 

Fasting Blood Glucose (mmol/L) 5.3 (.3) 5.4 (.4) 5.6 (.4) 

 5.2-5.4 5.2-5.6 5.4-5.8 

Total Cholesterol (mmol/L) 5.0 (1.0) 5.2 (1.3) 5.6 (1.2) 

 4.5-5.5 4.6-5.8 5.0-6.3 

HDL-C (mmol/L) 1.5 (.3) 1.5 (.4) 1.6 (.5) 

 1.4-1.6 1.3-1.7 1.3-1.9 

TRG (mmol/L) 1.3 (.8) 1.2 (.5) 1.5 (.7) 

 .9-1.68 1.0-1.4 1.1-1.9 

LDL-HDL ratio 2.5 (1.1) 2.5 (1.5) 2.4 (1.3) 

 2.0-3.0 1.8-3.2 1.7-3.1 

Non-HDL-C (mmol/L) 3.6 (1.1) 3.8 (1.4) 4.1 (1.4) 

 3.1-4.1 3.1-4.5 3.3-4.9 

LDL-C (mmol/L) 2.7 (1.1) 3.1 (1.0) 3.3 (1.1) 

 2.2-3.2 2.6-3.6 2.7-3.9 

SFA Baseline Diameter (cm) .6 (.1) .6 (.1) .6 (.1) 

 .6-.7 .6-.7 .5-.7 

SFA FMD Delta (%) 10.7 (5.1) 10.2 (2.9) 9.1 (4.3) 

 8.8-13.1 8.8-11.6 6.7-11.5 

Average MVPA Daily  44.5 (21.7) 37.1 (14.3) 46.5 (20.2) 

 29.9- 59.04 27.2- 47.0 32.9 – 60.0 

*denotes a significant time effect but no group interaction 
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6.4.2 Sitting Time 

6.4.2.i Self- Reported Daily Sitting Time 

There was a significant time by group interaction for self-reported weekday sitting time 

(𝐹(2, 20) = 7.62, 𝑝 = .003, 𝜂𝑝2 = .43), which was significantly higher in the control 

group compared to the intervention group at midpoint (3.8 ± .9 hr/day, t(15)=4.3, 

𝑝 =.001, table 6.2). There was no significant effect for time (𝑝 =.63).  Weekend self-

report sitting time showed no significant effect for time (𝐹(2, 20) = 2.4, 𝑝 = .121, 𝜂𝑝2 =

.19) or time by group interaction (𝐹(2, 20) = .77, 𝑝 = .476, 𝜂𝑝2 = .07).   

Table 6 .2 Self-Reported Daily Sitting Time 

 Intervention Control 

 Baseline Mid End Baseline Mid End 

Weekday 516(54) 342(102)* 498(108) 576(114) 582(132)* 486(72) 

Weekend 288(132) 402(306) 498(108) 324 (204) 366 (264) 486(186) 

All data is presented as mean (SD) in minutes per day  

*denotes a significant difference between groups  

 

6.4.2.ii Objectively Measured Sitting Time  

There was no significant effect for time on objectively measured weekday sitting time 

(𝐹(2, 12) = 1.5, 𝑝 = .255, 𝜂𝑝2 = .20). There was a significant time and group 

interaction (𝐹(2, 12) = 4.74, 𝑝 = .03, 𝜂𝑝2 = .44). Post-hoc analysis showed no 

significant differences between groups at baseline (𝐹(1, 12) = .05, 𝑝 = .822), midpoint 

(𝐹(1, 14) = .39, 𝑝 = .543), or end (𝐹(1, 10) = .35, 𝑝 = .570), and no within group 

differences over time for intervention group (𝐹(1, 1) = 25.60, 𝑝 = .129, 𝜂𝑝2 = .96), nor 

control group (𝐹(2, 10) = .81, 𝑝 = .472, 𝜂𝑝2 = .14).  
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There was a significant interaction for group and time for objectively measured 

weekday standing time (𝐹(2, 12) = 4.80, 𝑝 = .029, 𝜂𝑝2 = .44), but no main effect for 

time (𝐹(2, 12) = 1.14, 𝑝 = .353, 𝜂𝑝2 = .16). Post-hoc analysis showed there were no 

between group differences at baseline (𝐹(1, 12) = .00, 𝑝 = .984), midpoint (𝐹(1, 14) =

2.23, 𝑝 = .134), or endpoint (𝐹(1, 10) = .08, 𝑝 = .786) and no within group differences 

over time for intervention group (𝐹(1.0, 1.0) = 7.96, 𝑝 = .217, 𝜂𝑝2 = .888), nor control 

group (𝐹(2, 10) = 2.06, 𝑝 = .179, 𝜂𝑝2 = .291). 

There was no significant effect for time (𝐹(2, 12) = 3.24, 𝑝 = .075, 𝜂𝑝2 = .35) nor time 

and group interaction (𝐹(2, 12) = 2.45, 𝑝 = .128, 𝜂𝑝2 = .29) for objectively measured 

weekend sitting time, standing time (main effect for time and time by group interaction 

respectively; 𝐹(2, 12) = .095, 𝑝 = .910, 𝜂𝑝2 = .02, 𝐹(2, 12) = .26, 𝑝 = .710, 𝜂𝑝2 = .04) 

or stepping time (main effect for time and time by group interaction respectively; 

𝐹(2, 12) = .096, 𝑝 = .909, 𝜂𝑝2 = .02, 𝐹(2, 12) = .13, 𝑝 = .876, 𝜂𝑝2 = .02). Objectively 

measured sitting, standing and stepping time are illustrated in Figure 6.2 a-c.  
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Figure 6 .2 Objectively measured (a) sitting, (b) standing and (c) stepping time 
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6.4.2.iii Self-report versus Objectively Measured Sitting Time 

There was a significant difference between self-reported sitting time and objectively 

measured sitting time of the intervention group at midpoint (mean difference: 

198.9min.day, 95% CI: 131.8, 267.0, t(7)=-7.0, p=.000). There were no differences at 

other time points. There was no significant difference between the control group self-

reported weekday sitting time at any time point (baseline; t(6)=.265, p=.8, mid-point; 

t(7)=-.132, p=.9, or end-point; t(6)=-1.4, p=.2).  These findings are illustrated in Figure 

6.3 (solid bars represent objective sitting time, dashed bars represent self-report sitting 

time).  

 

Figure 6 .3 Self Report versus Objectively Measured Sitting Time Between Groups and Across 
Time. *denotes a significant difference between methods 
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6.4.2.iv Work versus Non-Work Hours  

To assess whether there was a compensatory effect outside of work hours which might 

influence changes to overall daily sitting time, sitting time was split into work domain 

and evening sitting time.  There was no effect for time (F(2, 16)=1.65, p=.224) or time 

by group interaction (F(2,16) =.59, p=.564) when comparing work domain specific 

sitting across time.  The same was found for evening sitting time (time: F(1, 9)=.338, 

p=.598; interaction: F(1, 9)=1.1, p=.281) thus showing there were no compensatory 

changes in either domain which might skew the overall daily sitting time, our primary 

outcome. There was no significant time nor group effect for any other objectively 

measured physical activity or sedentary time variables either weekend or weekday. 

6.4.2.v Objectively Measured Physical Activity 

There was no effect for time (𝐹(2, 18) = 1.56, 𝑝 = .238, 𝜂𝑝2 = .15), nor a time by group 

interaction (𝐹(2, 18) = .76, 𝑝 = .482, 𝜂𝑝2 = .08) for average daily MVPA. Average time 

spent in MVPA at baseline was 41.0 (±19.8) mins/day, midpoint was 34.8 (± 14.6) 

mins/day and endpoint was 49.9 (±25.5) mins/day.   

6.4.2.vi Self-Reported Physical Activity  

There was no significant effect for time (𝐹(2,22) = 1.37, 𝑝 = .275, 𝜂𝑝2 = .11) nor time 

by group interaction for self-reported weekly walking time (𝐹(2,22) = .54, 𝑝 =

.546, 𝜂𝑝2 = .05), self-reported vigorous PA (main effect for time and time by group 

interaction respectively;   𝐹(2,20) = 2.84, 𝑝 = .082, 𝜂𝑝2 = .22, 𝐹(2,20) = 1.37, 𝑝 =

.275, 𝜂𝑝2 = .15), or self-reported moderate PA (main effect for time and time by group 

interaction respectively; 𝐹(2,16) = .81, 𝑝 = .462, 𝜂𝑝2 = .09, 𝐹(2,16) = .50, 𝑝 =

.616, 𝜂𝑝2 = .06). 

  



 

221 
 

6.4.3 Individual and Sample Responses  

6.4.3.i Self-reported sitting time baseline to midpoint 

As a sample, self-reported sitting time of the intervention group decreased between 

baseline and mid-point. Of the eight intervention group participants who provided self-

reported weekday sitting time data at both baseline and midpoint, seven reported 

reduced weekday sitting time, with the remaining participant reporting no change 

(Figure 6.4).   As a sample, self-reported sitting time of the control group increased 

between baseline and mid-point. Of the eight control group participants who provided 

self-reported weekday sitting time data at both baseline and midpoint, two reported 

reduced sitting time, three reported increased sitting time and the remaining two 

reported no change to weekday sitting time (Figure 6.4).   

 

 

Figure 6 .4 Univariate Scatter Plot Showing Individual and Group Mean Difference in Self-
Reported Sitting Time Standing and Stepping Time Between Baseline and Midpoint 

6.4.3.ii Self-reported sitting time- Midpoint to End 

As a sample, the intervention group increased self-reported sitting time between mid-

point and end-point (Figure 6.5).  Of the six intervention group participants who 
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provided self-reported sitting time data at both mid-point and end-point, all reported 

increased sitting time.  As a sample, the control group decreased self-reported sitting 

time between mid-point and end-point.  Of the seven control group participants who 

provided self-reported sitting time data at both mid-point and end-point, five reported 

reduced sitting time, with the remaining two reporting no change to daily sitting time 

(Figure 6.5).  

 

 

 

 

 

 

 

 

 

6.4.3.iii Objectively measured sitting time - Baseline to Midpoint 

As a sample, the intervention and control groups both increased objectively measured 

sitting time between baseline and midpoint.  Of the five intervention group participants 

who provided complete data between baseline and midpoint, two illustrated reduced 

sitting time with the remaining three increasing daily sitting time (Figure 6.6).  Of the 

seven control group participants who provided complete data between baseline and 
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Figure 6 .3 Univariate Scatter Plot Showing Individual and Group Mean Difference in Self-
Reported Sitting Time Standing and Stepping Time Between Midpoint and End 
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midpoint, three demonstrated reduced sitting time, with the remaining four 

demonstrating increased daily sitting time (Figure 6.5).   

 

Figure 6. 6 Univariate Scatter Plot Showing Individual and Group Mean Difference in 
Objectively Measured Sitting Time between Baseline and Midpoint 
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Figure 6 .7 Univariate Scatter Plot Showing Individual and Group Mean Difference in 
Objectively Measured Sitting Time Between Midpoint and End 

6.4.3.v Superficial Femoral Artery FMD Baseline to Mid 

Of the nine intervention group participants for whom FMD data was collected between 

baseline and midpoint, five showed an increase in FMD.  Of the seven control group 

participants for whom FMD data was collected between baseline and midpoint, four 

showed an increase in FMD (Figure 6.8).  Of the nine participants who had increased 

FMD, two were missing objectively measured sitting time. Of the remaining seven, 

only two had reduced objectively measured sitting time over the same period.  
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Figure 6 .4 Univariate Scatter Plot Showing Individual and Group Mean 
Difference in Superficial Femoral Artery FMD Between Baseline and Midpoint 

 

 

 

 

 

 

 

 

 

6.4.3.vi Superficial Femoral Artery FMD Baseline to Mid 

Of the five intervention group participants for whom FMD data was collected between 

midpoint and completion, four showed increased FMD.  Of the five control group 

participants for whom FMD data was collected between midpoint and completion, two 

increased FMD, one showed no change to FMD and one showed reduced FMD 

(Figure 6.9).  Of the total of six participants who increased FMD, two were missing 

objectively measured sitting time data. Of the remaining four participants, only one 

had reduced sitting time.  
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Figure 6. 9 Univariate Scatter Plot Showing Individual and Group Mean Difference in 
Superficial Femoral Artery FMD Between Midpoint and End 
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6.5 Discussion 

This study sought to investigate the impact of an 8-week intervention of sit-stand desks 

on cardiometabolic health markers including superficial femoral artery FMD, 

additionally assessing whether there is any response following removal of the sit-stand 

desks and to date is the first study to do so. The findings show that an 8 week sit-stand 

desk intervention does not improve superficial femoral artery FMD, despite acute 

interruptions to sitting time improving blood flow as explored within the literature review 

of this thesis(Carter & Gladwell, 2016).. Graves et al. (2015) in contrast to our findings, 

reported a non-significant but “likely beneficial” change to FMD during an 8 week sit-

stand desk intervention, however this has yet to be replicated. It is noteworthy that the 

mean delta FMD (%) of the present sample at both baseline (10.7%) and post-

intervention (10.2%) was higher than that of Graves study at both time points (6.0% 

and 7.1% respectively), despite having similar BMI and age. It could be postulated that 

this difference in samples might contribute to differences in outcomes, however, the 

differences in findings could also be postulated to be attributable to the fact that Graves 

significantly reduced sitting time over the intervention period (-80.2min/8-h workday), 

whilst the current study did not.  The reasons for the lack of fidelity to the intervention 

were not explored within this research design, which is a limitation, as understanding 

the lack of adherence would be crucial to the fidelity of future interventions. Perhaps 

unsurprisingly and again likely owing to the lack of change in daily sitting time, no 

cardiometabolic benefits were observed during the study period.  Conversely, the 

mean BMI, weight and waist circumference of the group significantly increased over 

time, irrespective of group allocation.  The reasons for such change, are unclear. 

However, as there were no significant changes in MVPA activity levels, one can 

speculate that nutritional intake increased over this period.  This highlights a difficulty 
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of conducting longer-term research that aims to measure variables with multiple 

confounding factors.   

Within the current study, despite self-report daily sitting time decreasing across the 

intervention period in those exposed to the sit-stand desk intervention, objectively 

measured daily sitting time did not change.  These findings highlight limitations in the 

use of self-report methods to assess changes to sitting time following an intervention 

and thus have important implications for future research and practice. Interestingly 

these discrepancies between methods were only seen at the midpoint (post-

intervention, at the point of a return to seated-desk work) and only in the intervention 

group. There were no significant differences between self-report and objectively 

measured sitting time of the control group at any time point. Therefore, there appears 

to be a phenomenon observed only in the intervention group, illustrating a discrepancy 

between perceptions of changes to sitting time, and actual changes to sitting time.  

This discrepancy could hinder the efficacy of workplace health interventions (i.e. 

individuals may perceive themselves to be changing behaviour when in fact they 

aren’t) and must be considered when planning and evaluating such interventions. The 

finding also exemplifies the importance of behaviour change aspects and a multi-

component approach in such interventions, which have been discussed in study two 

(chapter four) of this thesis. Indeed, the discrepancy between self-report and 

objectively measured sitting seem to agree with S. Chastin et al. (2018) who in a 

systematic comparative validation showed poor accuracy between activPAL sitting 

time and self-report sitting time, using a variety of self-report methods.  Conversely,  

however, in this sample of participants there seemed to be reasonable agreement 

between methods at baseline and endpoint, and amongst the control group thus 

somewhat contrasting with the findings of S. Chastin et al. (2018). It could therefore 
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be surmised that participants exposed to the intervention were reporting a lower sitting 

time following the intervention period, due to either perceived social desirability, or 

conversely, because they did in fact feel they were sitting less and were unable to 

accurately quantify this change.  The perceived changes to sitting time as compared 

to objectively measured changes would be important to assess in future research, as 

if individuals perceive themselves to be less sedentary than they in fact are, this could 

leave to compensations outside of the workplace.  To this end, Mansoubi et al. (2016) 

found that sit-stand desks effectively reduced sedentary time during work hours, 

however this was accompanied by a reduction in activity outside of work hours. 

Regardless of the reason for the discrepancies between methods, findings from the 

current study and from similar literature suggest that objective methods such as 

activPAL are required to accurately measure change in sitting time and should be 

applied in future literature.  

Importantly these findings suggest a sit-stand desk intervention alone is not sufficient 

to instigate change in sitting time. This despite participants reporting it to impact on 

their sitting.  This finding is contrary to that of extant literature, including those 

interventions targeting only office furniture, and of a similar duration.  Graves et al. 

(2015) reported a significant decrease of −80.2 min/8-h workday (95 % CI = −129.0, 

−31.4) following an 8-week desk only intervention, albeit quantifying this activity using 

momentary assessment diaries.  Additionally, Alkhajah et al. (2012) reported a 2-hour 

reduction in workplace sitting time with a desk-only intervention.   Differences in study 

samples between prior studies and the current study must be highlighted.  Both of 

these prior studies utilised participants from academic institutions, which the current 

study did not. It is plausible that this may have some bearing on the outcomes, 

particularly noting the academic department’s links to health. However, findings from 
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research not carried out on academic staff also conflict with findings from the current 

study. Mantzari et al. (2019) in a similar intervention of three months duration showed 

sit-stand desks to significantly reduce workplace sitting by 94 minutes/workday.  The 

reasons for the difference between the efficacy of this intervention and those 

previously reported are thus unclear.  It could be hypothesised that the efficacy of an 

intervention depends on the organisation and culture. This would agree with the 

perceptions of participants from study one of this thesis, who suggest that colleagues 

and managers both play an important role in encouraging the use of sit-stand desks 

in the workplace. Findings from the SMArT development process further support this.  

Authors highlighted environmental, organisational and individual barriers to behaviour 

change (Munir et al., 2018).  Future interventions should therefore aim to target these 

multiple levels, in addition to the office furniture of participants to bring about behaviour 

change.  This multicomponent approach has been shown to be feasible (A. S. Morris 

et al., 2019) and is now being applied in protocols for longer-term interventions, 

showing reduced sitting time at 12 and 18 months (Dutta et al., 2019; Healy  et al., 

2016). Furthermore, clustered-RCT have been called upon to address methodology 

weaknesses in the literature (Shrestha et al., 2018). Edwardson, Yates, et al. (2018) 

have applied this method, showing a large clustered-RCT (n=37 office clusters, 146 

participants) to reduce occupational, prolonged and total daily sitting at three-, six- and 

twelve-months.  Moreover, authors also observed improvements in work related and 

psychological health. It will be important to implement effective interventions first and 

foremost, to then be able to examine any impact these interventions have on 

cardiometabolic markers such as FMD.   

To conclude, the findings from this study suggest that providing a sit-stand desk alone 

is not sufficient to change occupational sitting time and subsequently, no changes to 
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superficial femoral artery FMD or other cardiometabolic health markers were 

observed. As participants highlighted in study two of this thesis there are many 

influencers and barriers to reducing sitting time at work, including colleague activity 

and managerial support.  More recent interventions have shown the inclusion of these 

multicomponent interventions to be effective and acceptable (Edwardson, Yates, et 

al., 2018; A. S. Morris et al., 2019)  These factors should therefore be included in future 

sit-stand desk interventions.  Future research is warranted to explore further if when 

delivered with a behaviour change intervention a sit-stand desk intervention can 

significantly reduce occupational sitting time without impacting activity outside of work 

hours, and the cardiometabolic health impacts this reduction in sitting time may have, 

particularly on FMD.  

  



 

232 
 

Thesis Map 

Perceptions and experiences of occupational sedentary behaviour and cardiometabolic 

responses to reducing sitting time at work 

Study 1:    Perceptions of 

occupational sitting time 

amongst UK based office 

workers: a qualitative 

investigation 

  Objectives 

 To identify perceived barriers and perceived facilitators 

of sit-stand desk work, among UK based sit-stand desk 

and seated desk workers 

Key Findings 

 Office workers highlight a Sedentary Office culture and 

deem this to be linked to general health, MSK 

conditions and levels of energy/productivity at work 

 Personal health history and anticipated health benefits 

were highlighted as important in instigating change 

 Perceived benefits also reached into personal wellbeing, 

communication and productivity  

 Normalising sit-stand desk work was acknowledged as 

important to instigate change to culture  

 Costs, desk design and feeling self-conscious were 

raised as potential limitations to sit-stand desk use but 

weren’t deemed complete barriers. 

Study 2:  Acute blood 

glucose responses to sit-

stand desk work 

Objectives 

 To investigate the  impact of sit-stand desk use in an 

office environment, on post-prandial blood glucose and 

objectively measured sedentary behaviours 

Key findings 

 The use of a sit-stand desk decreased workplace sitting 

time by ~50% and reduced total daily sitting percentage 

from 70% to 45% however occupational sitting time of 

this sample was much lower than that previously 

reported 

 BG AUC trended towards being lower on the sit-stand 

condition day (day two). Despite this, there were no 
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significant intervention effects for BG AUC following 

any meal.  

Study 3:  The impact of a 12 

month sit-stand desk 

intervention on sitting time 

of UK based call-centre 

workers 

 

  Objectives 

 To evaluate changes to sitting time and cardiometabolic 

responses to sit-stand desk among UK based call centre 

workers. 

Key findings 

 Sit-stand desks are an effective means to reduce self-

report sitting time over a medium (6 month) and longer-

term (12 month) period.  A slight decrease was seen in 

the control group prior to the intervention period 

suggesting a possible trial effect. 

 This had no impact on measured cardiometabolic health 

markers 

Study 4:  Vascular 

responses to periods of 

seated and sit-stand desk 

work 

  Objectives 

 To investigate the impact of an 8-week sit-stand desk 

intervention on vascular function, cardiometabolic 

markers and objectively measured occupational sitting 

time.  

Key findings 

 An 8 week sit-stand desk intervention significantly 

decreased self-report total daily sitting time. Despite 

this, objectively measured sitting time (workplace 

specific and total daily sitting) did not significantly 

differ over the course of the intervention period.  

 A significant difference was observed between self-

report and objective sitting time at midpoint, in the 

intervention group only  

 There was no significant change to SFA FMD over the 

intervention period.  

 Weight, BMI and waist circumference significantly 

increased over the intervention period. 
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General Conclusion 
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7.1 Summary of Evidence  

Sedentary behaviour has been shown to correlate with health, independent of physical 

activity levels achieved by the majority of the UK population (Ekelund et al., 2016).  At 

the time of beginning this PhD research in 2015, laboratory based studies were 

beginning to demonstrate possible mechanisms for the observed association between 

health and sitting time (D. P. Bailey et al., 2016; Peddie et al., 2013; Thorp et al., 

2014).  However, it wasn’t clear whether standing was sufficient-a-stimulus to have 

metabolic impacts, or indeed whether these laboratory based findings would be 

replicated in an office environment.  Moreover, there was little qualitative investigation 

exploring individuals’ perceptions of such interventions to reduce workplace sitting.  

Where these qualitative investigations had been carried out, it was outside of the UK 

(Chau, Daley, Srinivasan, et al., 2014; Cole et al., 2015; Grunseit, 2013; Hadgraft et 

al., 2016).  This highlighted a need for investigation into UK based office workers 

perceptions of sedentary behaviour and interventions to reduce this. This thesis 

therefore set out to investigate; 1) the perceptions and experiences of occupational 

sitting, 2) the acute and chronic physiological responses to breaking up occupational 

sitting within an office environment and 3) the longer-term efficacy of sit-stand desks 

as an intervention to reduce occupational sitting.  Four studies were conducted in the 

current PhD.  A brief overview of each will be presented in this general conclusions 

section, culminating in a synthesis of the studies collectively, discussing implications 

and recommendations for future research. 

7.2 Implications for Perceptions of Occupational Sitting Time  

Study One sought to investigate the perceptions of occupational sitting time amongst 

UK based office workers.  Findings demonstrated that UK based office workers 

considered the workplace a key contributor to sitting time, deeming high sitting at work 
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to be attributable to a Sedentary Office culture.  Participants perceived this high sitting 

time as having a negative influence on their health and wellbeing. Musculoskeletal 

health, energy levels and fatigue were the consequences most frequently discussed.   

Perceived health benefits of sit-stand desks were explained through either personal 

or vicarious experience of how one’s health could be improved by a sit-stand desk.  

These expected or perceived health benefits and the negative experiences associated 

with sitting were deemed important in instigating behaviour change.  Social support 

including colleagues utilising their own sit-stand desk was discussed as being a nudge 

to change work position for those who had a sit-stand desk. Whilst the motivators to 

change behaviour were deemed as predominantly health based, participants also 

reported they would expect or had seen benefits which would be of advantage to their 

business.  These included improved communication in the workplace and increased 

productivity.  These benefits were perceived as creating a Business Case whereby the 

cost of sit-stand desks could be somewhat offset by having happier, more productive 

staff with lower sickness rates.   

The findings from Study One offered evidence that sit-stand desks would be an 

attractive intervention for office workers. Motivating factors to utilise a sit-stand desk 

included expected health benefits, and peer usage, highlighting the important of social 

norms in bringing about sedentary behaviour change in the workplace.  It was clear 

that participants felt peers using the desks would be important in instigating a change 

in culture and in maintaining behaviour change, as well as evidence of managerial 

support. This suggests that social desirability is important in instigating a change in 

culture which would be important in developing effective sedentary behaviour 

interventinos. Subsequent studies in this thesis therefore aimed to demonstrate 

managerial support (including email recruitment via managers, and the inclusion of 
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managers as participants), to foster colleague engagement with the intervention and 

in educating on the guidance of breaking up sitting at work.  The findings, when 

presented in the context of the SEM, demonstrated that individual factors were the 

most frequently discussed in bringing about behaviour change, generating the 

hypothesis that an individual’s health motivation in the presence of a physical 

intervention and peer support should be sufficient to bring about change.   

Anecdotal findings of Study Three and Study Four offered further insight into the 

perceptions of sit-stand desk work and reflected those of Study One.  Whilst not 

recorded formally, in conversations with all participants at recruitment and during 

health measurements, interest in a sit-stand style of working was largely due to 

expected health benefits.  MSK benefits once again seemed to be the most frequently 

discussed, with increased energy expenditure also frequently mentioned.  Additionally, 

in discussions at both midpoint and endpoint participants reflected on the enjoyment 

they got from the sit-stand desk, noting energy and MSK benefits. Whilst it is a 

limitation of this study that these perceptions were not formally recorded with the 

inclusion of interviews or focus groups at both baseline and endpoint of the 

intervention, the discussions were reflective of those with participants in Study One.  

Further evidence of the positive perception of sit-stand desks was offered when the 

extended group was generated in Study Three. This additional group (EX-INT) was 

borne of the initial intervention group’s reluctance to return to seated desk work. Whilst 

presenting logistical and methodological difficulties, this demonstrated that sit-stand 

desks were an attractive and preferable means of working. This was in agreement with 

findings of Study One and was reflected anecdotally by intervention group participants 

in Study Four, when they returned to seated desk work for the final 8 weeks of the 

study. 
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7.3 Acute Cardiometabolic and Behavioural Impacts of Sit-Stand Desks 

The main findings of Study Two were that whilst participants utilised the sit-stand desk, 

decreasing their objectively measured sitting time by ~50%, this did not bring about 

significant changes to post-prandial blood glucose.  Whilst conflicting with evidence 

from Buckley et al. (2014) and others (Brocklebank et al., 2017; Crespo, Mullane, 

Zeigler, Buman, & Gaesser, 2016; Henson et al., 2016; Larsen et al., 2015; Thorp et 

al., 2014), the findings agreed with other literature which had shown standing alone 

was not a sufficient stimulus to bring about metabolic impacts (Bailey & Locke, 2015; 

Pulsford, Blackwell, Hillsdon, & Kos, 2017).  Study Two, whilst adding to this body of 

literature also made advances and demonstrated some novelty in design.   

In previous simulated office or laboratory studies, both dietary intake and habitual 

movement, or activities of daily living, were strictly controlled. Whilst this is important 

to ensure rigor, it also hinders the transferability of results from the laboratory to the 

real-world.  It was therefore necessary to understand whether the same 

cardiometabolic response seen in a laboratory study is demonstrated following the 

consumption of an office workers habitual dietary intake and undertaking normal 

movement. Participants were asked to consume their normal habitual dietary intake, 

standardising this across the trial. Furthermore, the research was carried out in an 

office environment, not in a simulated environment or laboratory.   The findings of 

Study Two demonstrated that under free-living conditions, the previously reported 

metabolic effects of standing were not observed.  Blood glucose AUC following 

breakfast on the sit-stand day (day two) was ~75% lower than the mean AUC on day 

one and ~70% lower than the mean AUC on day three. Mean AUC following lunch 

was 20% lower on sit-stand day compared to day one, and mean AUC following the 
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evening meal was 18% lower on the sit-stand day compared to on day one. However, 

individual responses differed, with ~50% of participants demonstrating an increased 

BG AUC for each meal on day two.  

One confounding factor of this study was the low sitting time of participants at baseline.  

Despite reporting to be in a sedentary role at the point of enrolment, objectively 

measured workplace sitting was subsequently recorded as an average of 5.5 hours 

per day, a figure much lower than that recorded in previous literature.  Furthermore, 

this figure is below the threshold of 6-8 hours above which detrimental associations 

are reported (Patterson et al., 2018).  It is therefore possible that the low sitting time 

of participants at baseline was already positively influencing their postprandial blood 

glucose levels, and had this research been carried out on more sedentary employees, 

outcomes may have differed.   

7.4 Chronic Cardiometabolic and Behavioural Impacts of Sit-Stand Desks 

Study Three and Study Four explored the longer-term use of sit-stand desks, building 

upon the literature which had shown sit-stand desks to be an acceptable intervention 

up to 8 weeks.  Study Three was carried out in call-centre agents, a population noted 

as amongst the most sedentary in their role (Thorp, Winkler, Clark, Gardiner, 

OwenDunstan, D. W, 2012) and findings demonstrated that sit-stand desks 

significantly decreased self-reported sitting time by 2-3 hours per day at six months. 

Moreover, this was maintained at 12 months in the extended-intervention group who 

had access to the intervention for one year. This was in agreement with later published 

research which showed sit-stand desks to be effective at three-, six-, and 12 months 

(Healy  et al., 2016).  In Study Four, self-reported sitting time was also four hours lower 

in the intervention group compared to control group, following the 8-week sit-stand 

desk intervention.  Despite this, there were no changes in the cardiometabolic health 
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markers of participants in Study Three or Study Four, a finding in agreement with office 

based studies which have effectively decreased sitting time by up to 100 minutes per 

day.  However, the lack of change to cardiometabolic markers in Study Three and 4 is 

likely owing to a lack of change in objectively measured sitting time, which will be 

discussed in Section 7.4.1. 

7.4.1 Implication of Measurement Tools  

A key finding of Study Four was the disparity between self-reported and objectively 

measured sitting time.   Whist participants reported reduced sitting time of ~3 hours, 

objective data contradicted this, showing a mean increase of ~ 30 minutes.   This was 

only found in the intervention group, with no difference seen between methods in the 

control group.  There are numerous factors which might contribute to this finding.  

Firstly, recent research showed that amongst office workers accustomed to sit-stand 

desks, patterns of use and sedentary behaviour can differ substantially between days 

(Huysmans et al., 2019).  Additionally, findings from the evidence base suggest that 

certain work tasks are better suited to standing work, and that those who demonstrate 

higher absorption with their work accrue more prolonged sedentary time (Dewitt et al., 

2019; Munir et al., 2015).  It could therefore be hypothesised that specific work tasks 

and demands of participants during the week of activity monitoring may have impacted 

upon usage, and indeed that recorded usage may not have been reflective of usage 

throughout the intervention period.  This is purely speculative however, and therefore 

more regular monitoring of sedentary behaviour may be warranted in future studies to 

identify fluctuations in usage over time.   

Study Three, unlike Study Two and Study Four, relied upon self-reported sitting time 

and physical activity.  The study was originally designed to include a sub-sample of 

participants for whom objectively measured sitting time and physical activity was 
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measured. This was to be carried out in conjunction with a research project at Cardiff 

Metropolitan University.  Unfortunately, whilst a sub-sample of participants did provide 

objective measurements at each time point, the data files subsequently became 

corrupt and hence could not be sent by the researcher for analysis.  There is support 

for the use of IPAQ to measure sedentary behaviour (Rosenberg et al., 2008) and the 

tool has been used in studies subsequently (Schwartz et al., 2016). Another point to 

consider, is that prior research which has sought to compare between self-report and 

objective methods has often been carried out in purely observational studies.  A 

participatory study such as each study of this thesis may bring about different biases 

and effects, as discussed in Section 7.4.2.  However given the disparity of findings in 

Study Four future research should aim to use objective measurement of sedentary 

behaviour and physical activity e.g. using ActivPAL and actigraph respectively. Where 

objective measurement of sedentary behaviour is not possible future studies should 

utilise a specific- and multi-domain sedentary behaviour questionnaire (Stephanie A 

Prince, LeBlanc, Colley, & Saunders, 2017) with single-item questionnaires shown to 

under-predict sitting time (Clemes et al., 2012).  If assessing total sitting-time via self 

report in future research, estimation may be improved by summing sitting times from 

multi-domains (Clemes et al., 2012).  

7.4.2 Implications of Potential Participation Effects  

A unique finding of Study Three, and one that hadn’t been previously reported in the 

literature, was a non-significant decrease in self-reported sitting time of the control 

group. This was seen in both call-centres and may have been owing to a number of 

methodological factors. Participants were not blinded to outcomes or data at baseline.  

It could thus be hypothesised that this impacted upon behaviour, in what is known as 

the participation effect (MacNeill et al., 2016), or that participants may have been 
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exhibiting a Hawthorne effect, whereby they changed their behaviour as they were 

aware it was being observed. Together these are described as research participation 

effects, and are a source of bias (McCambridge, Kypri, & Elbourne, 2014). These 

sources of detection bias are challenging to eliminate in sedentary behaviour research 

where participants often know what is being observed (Shrestha et al., 2018).  

Importantly however, the introduction of sit-stand desks at six-months further 

enhanced change beyond this potential participation effect.  Additionally, the change 

in sitting time of the control group during the initial six months without intervention (~1 

hour) was small in comparison to the decrease seen in both the EX-INT group (-3 

hours) in the same period.  

7.5 Longer-term Efficacy of Sit-Stand Desks  

From the findings presented in this body of research, the longer-term efficacy of sit-

stand desks in isolation is questioned. It is likely that individual health beliefs and 

expected benefits of sit-stand desk work, were not sufficient to sustain longer-term 

behaviour change. This generates the hypothesis that multiple behaviour change 

techniques targeting beyond individual factors would be required.    

Participants from Study One of this thesis indicated that they felt having access to a 

sit-stand desk would allow them the opportunity to increase movement, or to “be on 

the move” more easily, generating the hypothesis sit-stand desks may increase 

activity. However the findings of Study Two and Study Four did not support this, i.e. 

an increase in stepping was not observed.  Indeed, as has been discussed, an 

increase in objectively measured standing was only observed in Study Two of this 

thesis which supported the short term usability of sit-stand desks. These findings 

highlight a disparity between perceptions or beliefs regarding sit-stand desk work, and 

actual recorded behaviour, hence supporting that behaviour change techniques are 
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required to bring about changes to occupational sitting time.  Whilst Shrestha et al. 

(2018) reported equal effectiveness of interventions either with or without a 

multicomponent method, our findings suggest that a workstation intervention alone is 

not sufficient to generate behaviour change beyond one day. It has been reported that 

sedentary interventions deemed “most promising” (i.e. they reduced sitting time 

between time points, or compared to a comparator group), include a greater number 

of behaviour change techniques (Gardner et al., 2016).  Those most promising have 

been reported as self-monitoring, problem solving and restructuring of both the social 

and physical environment. Considering this, and the findings of this body of research, 

future research should focus on a multicomponent approach, such as seen that in the 

Stand Up Victoria (Winkler et al., 2018) and SMArT interventions (Munir et al., 2018) 

and apply these behaviour change techniques to investigate the longer-term efficacy 

of sit-stand desk interventions.   

7.6 Key Findings and Directions for future research  

The main findings of this collection of studies is therefore that sit-stand desks are an 

attractive means to work, which participants perceive to be of benefit physically, 

mentally and in their work performance. However, the installation of sit-stand desks in 

isolation does not appear to be a sufficient means by which to impact on longer-term 

occupational sitting time with behaviour change techniques such as self-monitoring 

and restructuring of environments possibly needed.  

Additionally, in the presence of an intervention, single-item self-report methods may 

not be a suitable means to measure changes to sitting time and the use of multi-

domain questionnaires should be applied if objective data cannot be collected. It is 

likely that if future interventions which include multi-components are successful in 
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reducing occupational sitting time, cardiometabolic impacts may also be documented 

as has been shown by findings from Stand Up Victoria (Winkler et al., 2018).   

Whilst this body of research has added to the current literature investigating the use 

of sit-stand desks to reduce occupational sitting time, it also raises a number of 

questions for future research, which should aim to investigate:  

 The behaviour change techniques effective in reducing occupational sitting 

time  

 Whether interventions which successfully decrease occupational sitting time 

bring about cardiometabolic benefits  

 Disparities between perceived and measured outcomes of sit-stand desk 

interventions on activity levels, health markers, and performance markers 

To conclude, the key take home messages from this body of research are:  

 Individuals’ interest in the sit-stand style of working is often due to expected 

health benefits but performance benefits are also expected and perceived.  

 Future interventions should target multiple levels of the socio-ecological model 

and reflect a multi-component design.  

 In an acute (one-day) sit-stand desk intervention participants decreased their 

objectively measured sitting time by ~50%.  Despite this, there was no 

significant changes to post-prandial blood glucose, thus highlighting a 

discrepancy between laboratory-based experiments and those carried out in an 

ecologically valid office environment.   

 Over medium-term (eight week) and long-term (six and 12 month) interventions, 

self-reported sitting time decreased significantly. However these changes were 

not reflected in objectively measured sitting time when measured (study four) 
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thus highlighting the importance of objective measurements and demonstrating 

the limitations in self-report measures of sitting time.  
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in the protocol 
were reported 

NR 

activPAL3 
validated for 

measurement 
of ST.  
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likely to have 
missing data 

(non-
significant) 

Pierce et al. (2019) 

Authors 

judgemen

t 

Low risk Unclear risk  Unclear risk  
Unclear 

risk  
Low risk  Low risk Unclear risk  Low risk 

High 
Support 

for 

judgemen

t 

Participants 
were 

randomly 
assigned into 

one of two 
groups by 
choosing a 

coded 
envelope 

NR NR NR 

One 
participant of 
24 withdrew 
due to injury  

All outcomes 
in the protocol 
were reported 

NR 

Pedometers 
and self-

report used to 
assess 
activity  
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Appendix 2: Ethical Approval Study 1 

Faculty of Medicine Dentistry and Clinical Science 

 Research Ethics Committee 

frec@chester.ac.uk  

14/06/2016 

Lizzy Parker 

University of Chester 

Parkgate Road  

Chester 

Dear Lizzy 

Study title: A qualitative investigation into the perceptions of sit-stand desk work 
among UK based workers.  

FREC reference: 1203/16/EP/CSN 

Version number: 1 

Thank you for the above application which was considered by the Faculty Research Ethics Committee 
at the meeting held on Wednesday 8th June 2016. 

Provisional opinion 

The Committee would be pleased to give ethical approval of the research, subject to receiving a 
complete response to the request for further information set out below.   

Your response will be considered by June Keeling (Lead Reviewer) and Ben Green (Chair of the Faculty 
Research Ethics Committee) on behalf of the Committee. 

Further information or clarification  

 Please clarify recruitment.  Initial invitation to participants has been detailed however there 
does not appear to be details on how they will be chosen (if more than 30 express and interest 
to participate) and how they will respond to the researcher if they wish to participate. 

 Please give an approximate of how many participants will be in each focus group. 

 Please amend outdated PIS (‘What is something goes wrong’ – Faculty name & ‘What will 
happen to results’ – MSc??) using updated form from REC webpage.  

 Participants can withdraw at ANYTIME, even during the focus group.   

 Check all documents for typing, spelling and grammatical errors. 
 

Please send one copy of your response template and revised documentation to the Committee, 
underlining or otherwise highlighting the changes you have made, and giving revised version numbers 
and dates to all documents.  
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Responses should be submitted within two months of the date of this letter.  You do not need to 
resubmit your full application. Please send your response to the FREC Secretary, Institute of Medicine. 
University of Chester. Bache Hall, Countess Way, Chester CH2 1BR with an electronic copy to 
frec@chester.ac.uk 

 
The Committee will confirm the final ethical opinion on the application within a maximum of 10 
working days from receipt of an appropriate and acceptable response. 
 
Yours sincerely, 

 

 

 
 

Ben Green 

Chair, Faculty Research Ethics Committee 

Enclosures: Response to MDCS REC template 

 

C.c.  Supervisor    

FREC Representative/Lead Reviewer  
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Faculty of Medicine, Dentistry and Life Sciences 

Research Ethics Committee 

 

frec@chester.ac.uk 

 

23/08/2016 

 

Elizabeth Parker 

University of Chester 

 

Dear Lizzy 

 

Study title: A qualitative investigation into the perception of sit-stand desk work among 
UK based office workers. 

FREC reference: 1203/16/EP/CSN 

Version number: 1 

 

Thank you for providing notice of variation to the above project.   

This variation has been approved by the Faculty Research Ethics Committee:-  

 Recruitment from a wider group at Shropshire Council. 
 

With the Committee’s best wishes for the success of this project. 

Yours sincerely, 

 

 

 

Professor Ben Green 

Chair, Faculty Research Ethics Committee 
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Appendix 2.1: Recruitment Poster Study 1 

 

 

 

Free Lunch Available  

Participants Required to Attend a Focus Group 

For a research project entitled:  

“A qualitative investigation into the 

perceptions of sit-stand desk work 

among UK-based office workers” 

 

Focus groups will be held between 1-2pm at Shirehall 

and Longbow house on a date to be confirmed 

(October 2016). 

 

A light lunch will be provided 

All data collected will be anonymised  

 

For further information please contact Lizzy Parker on 

e.parker@chester.ac.uk 
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Appendix 1.2: Informed Consent Form Study 1 

 

 

Title of Project:  

 

A qualitative investigation into the perceptions of sit-stand desk work among 
UK-based office workers 

Name of Researcher: Elizabeth (Lizzy) Parker 

 

                 Please initial box 

1.  I confirm that I have read and understand the information sheet for the   

      above study and have had the opportunity to ask questions. 

 

 

2. I understand that my participation is voluntary and that I am free to  
withdraw at any time, without giving any reason. 

 

 

3. I understand that the focus group will be audio-recorded.  
 

 

4. I understand that my name and personal details will not appear in any report. 

 

 

5. I agree to take part in the above study.    

 

          

Name of Interviewee Date              Signature 

 

Researcher Date Signature 
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Appendix 2.2: Questioning Route Study 1 

A qualitative investigation into the perceptions of sit-stand desk work among 

UK-based office workers 

Research Questions (RQ):  

1. What are participants' experiences of using sit-stand desks within an office 

environment? 

2. What are the perceived barriers and facilitators to using sit-stand desks? 

3. Are there any perceived benefits/drawbacks to using sit-stand desks? 

Questioning route for those already using SSD 

Opening Questions 

1) Introductions- name and how long you’ve been with the company/had a 

sit-stand desk 

 A quick and easy question all participants will answer to encourage 

future answers/participation in the group discussions 

Introductory/Transition Questions 

1) What motivated you to accept a sit-stand desk (SSD) at your workstation?  

2) How long do you tend to use the SSD/how long do you tend to sit down 

daily?  

Key Questions- To answer RQ 1 (Participant Experiences) 

3) Can you tell us about your experiences of using a SSD? 

4) What, if any, potential benefits of using a SSD were you aware of prior to 

having a SSD?  

5) What, if any, negative impacts were you concerned with prior to having a 

SSD? 

Key Questions- To answer RQ 2 (Barriers & Facilitators)  

6) What did, or might have, encouraged you to stand up more during your 

working day?  

a. Office/environment 

b. Footwear 

c. Types of work 

 

Prompts if required 
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7) What did, or might have, stopped you from standing up more than you 

did?  

a. Office/environment 

b. Footwear 

c. Types of work 

Key Questions- to answer RQ 3 (Benefits & Drawbacks) 

8) What benefits have you noticed since having your SSD?   

a. Physical 

b. Mental Wellbeing 

c. Work performance 

9) What negative impacts have you noticed since having a SSD?  

a. Physical 

b. Mental Wellbeing 

c. Work performance 

Ending questions  

Is there anything else you’d like to say about your experience of using the SSD? 

             

A qualitative investigation into the perceptions of sit-stand desk work among 

UK-based office workers 

Research Questions (RQ):  

1. What are participants' experiences of using sit-stand desks within an office 

environment? 

2. What are the perceived barriers and facilitators to using sit-stand desks? 

3. Are there any perceived benefits/drawbacks to using sit-stand desks? 

Questioning route for those who declined to use a SSD/do not currently use a 

SSD Opening Question 

1) Introductions- name and how long you’ve been with the company 

 A quick and easy question all participants will answer to encourage 

future answers/participation in the group discussions 

Introductory/Transition Question 

2) How long do you spend sitting daily?   

Prompts if required 

Prompts if required 

Prompts if required 
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Key Questions- to answer RQ 2 (perceived barriers/facilitators) 

3) Are you interested in having a SSD at work? 

4) What might have encouraged you to accept a SSD?  

Key Questions- to answer RQ 3 (Benefits & Drawbacks) 

5) What, if any, potential benefits of using a SSD are you aware of?  

a. Physical 

b. Mental Wellbeing 

c. Work performance 

 

6) What, if any, negative impacts of using a SSD are you aware of?  Or, do 

you have any concerns around using SSD? 

a. Physical 

b. Mental Wellbeing 

c. Work performance 

 

7) If you had a SSD how often/for how long do you think you would use it 

daily?    

 

a. What, if anything, might encourage you to use the 

SSD daily?  

b. What, if any, drawbacks to using SSD would you expect?  

c. What, if anything, might be a barrier to you using the SSD daily? 

Ending questions  

8) Is there anything else you’d like to say about your experiences of seated 

desk work or SSD? 

 

 

 

Prompts if 

required 

Prompts if required 

Prompts if required 
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Appendix 2.3: Sample Transcript 

Title:   Focus Group with Seated Desk Workers 

Location:  Parliamentary & Health Ombudsman, Manchester 

Date:   02/05/2017  

Moderator:  Ursula Kenny 

Transcribed by:  Lizzy Parker 

P1= VB P2= J  P3= LG P4= GB P5= MG  P6= SB 

LP: So I suppose a good question to start with is how much time do you spend sitting daily?  

P1D: Do you mean just in the job or in general? 

LP Well both really, in the job and then outside, how long do you think you’d spend sitting?  

P1D: It’s difficult 

P5D: The working day is 7 hours aren’t we, I mean some days I’m here 8 hours because I tend to work more days and then I always get up 
and down and start printing things and going for another cup of tea because I am and I do actually try to stand up on phone calls now because 
I get so stiff, so I am kind of mindful of it so I know I’ve got to sort of history of it, I think probably an awful lot of the proportion of the working day 
is spent sitting down you know especially if you’re sat on a train or a bus, you know, even if you walk either end, you’re really static.  

LP: What about the rest of you? 

P4D: I think about 9 hours a day. 6 hours here, 2 hours driving to and from and then about an hour at home. By the time you wash up, eat your 
tea, it’s time for bed innit’ so… I would say about 9 hours a day really 

P3D: It’s a little bit more difficult because in our role, about half a day we (gestures to GB) are on the telephone so we can’t really, well you 
can go but you can’t move away from the desk  

LP: And do you stand up  

P3D: I do, because I suffer with sciatica but sometimes, because we hot desk the chairs are not the same if you are in different places so 
sometimes I have to and so I always stand up (when I’m on the phone)  

LP What about the rest of you? 
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P2: Same, about 9 hours  

P1D: Same, but I do try to stand up and take breaks, again because I’ve got a bad back, which I think a lot of us do in the office, so I stand up 
every half hour, 45 minutes  

P4D:I mean, I have worked usually 7 hours but I’m always up and down and around that’s why I’ve taken about an hour and a bit off, just because 
I do move about so its usually 6 hours 

P6D: I think I’m about the same, I mean I work from home 2 days a week as well so I tend to probably during working hours I would say I’m 
sitting down for 90-95%. I think obviously the rest of the time (leisure time) I think it depends, in the winter I tend to lounge on the sofa (laughs) 
in the summer I might go out to my allotment so….and I walk and I go on the train so I’ve got a bit of a walk but not, not as much  

LP So you’re all saying you sit for around 9 hours per day- is that something that’s a concern to you? 

P5D: Yeah, especially I think from my personal point of view, because I’m an older worker perhaps, you realise you can’t keep on doing that 
so I started doing Pilates and since I started doing that I do have far fewer aches and pains and it sort of makes you think actually, I do need to 
be standing up more, I do think there are other things I could do, and it has made a huge difference so it sort of does make you think the more I 
could do to improve any aches and pains.   

P6D: I also tend to get sciatica and I used to drive quite long distances, so I think all those sorts of things can be improved.  

P5D: I think as you get older as well, it makes – to me it is actually finishing work totally or going part time, because I know it’s having a bad 
effect but I’m not sore when I’m pottering about, I do not  get sore but if I’m sat in here all day I ache and am sore so it is. It does effect when I’ll 
finish working, so it’s as simple as that really  

LP: and when you say sore, is it mostly back pain, or…. 

P5D: Yeah, back pain, sciatica…but I mean sometimes standing isn’t altogether, I do not  know about you, I’d rather walk! Or if you are 
standing, put one foot on a box or if I’m standing still I find can be painful. Have you got a treadmill desk (laughter)  

P3D: A bicycle thing…  

P1D: You do see them do not  ya!   

P4D:It doesn’t concern me, but, I know I need to probably stand more cos I can’t stand a lot because I’m registered disabled, but obviously 
sciatica in both my legs my feet swell up, back’s knackered my knees are sore.. I’m only 33 but I feel about 95 and I’m on morphine and a lot of 
painkillers which I have to take every day so, sometimes I do stand up, but, other times, its better for me to sit down if I’m having a bad day, so 
if I go out to say Chester Zoo, I might have to take my wheel chair I wouldn’t be able to walk around all that far  

LP So the solution is not so clear cut for you.  
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(Looks to other participants who have yet to contribute their concerns) 

Is it something which concerns you- sitting time?  

P1D: I think my back issues are caused by two things- desk working, and being overweight, two factors combined, not moving.  I move a lot 
more now in this job because I’m conscious of it and aware of it, and cos of my previous injury but in my previous job, where I did recruitment 
where I didn’t know about, I didn’t have as much insight as I do here, I could spend 10 hours a day and not move once and that’s where I think 
I’ve suffered with my injury. I have to do things like hot yoga and stretches, obviously not now (points to tummy), but after I’ve had my baby I’ll 
do stretches and pregnancy yoga at the moment  

LP: and was it getting that injury that took you to think about your sitting time?  

P1D: two things, it was the injury and the insight that I’ve had from this job. I’m in health and safety  

LP So what about the others then, is your sitting time a concern?  

P2D: Yeah, well, I need to start getting up more but because I just feel busy all the time I do not  but I try to go for a walk on my lunch  

LP so where sitting time is a concern to you, why do you think that is, or is there anything making you feel that your sitting time 
isn’t necessarily a good thing? 

P6D: I think it’s a   thing, sitting for a short time … when you’re focusing on what you’re doing, you forget, especially if what we tend to have, 
we do have phone conversations and things, but some of the time we’re spending the day on various reports and things and when you’re on 
those long activities you’re just thinking about what you’re doing and you’re not thinking about yourself, so  

P3D: What we do really is constantly on calls so you  

P4D:cos you’re constantly rotating as well,  

LP: So with that in mind, for want of a better word, being stuck at your desk, is that why- well first of all are you interested in a SSD 
and if so, why? 

P6D: Well I’m interested in it, cos it just seems a way where you can carry on with your job and it just seems much healthier burns off the extra 
calories as well , standing up um, but, I do, it just sounds healthier and although it was sort of mentioned a few years ago I do think now there is 
more of it about and it’s not so quirky, not so odd and I think it’s more acceptable and if there’s an opportunity to do that I’d definitely be interested, 
just because of the health benefits. Especially if there’s the opportunity to sit down- for a while I thought it was just sit or just stand! Which is a 
bit extreme but if you can have it so you can stand up and make a phone call or stand up and look at your thing that would be  

P4D:I was going to say, I haven’t had one but in my old job, my colleague had one and the benefit she had from being able to use it was so 
much better for her because she used to really, really suffer but it, it wasn’t a fact she wasn’t able to move about. 
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P1D: We’ve got two people in the office who’ve been using them and they’ve had em, but it’s like quality as well isn’t it with the desk to suit 
individual needs so it’s not just about sitting and standing but as well as that if you’re sat down you can have it at the height suitable for you so 
it’s just a whole range of flexibility to suit individual needs which I think you need 

P5D: Because it’s random where you are here which is really frustrating, because I was moved to the other floor a few weeks ago. I was-
random just because our desks had the sit-stand ones where you put them up and down and it was the first time I used it and it was a revelation 
and I actually got benefit but then of course they moved us about, I got moved to a different desk, no opportunity to (sit-stand) and I do not  really 
think it’s fair that it isn’t available to all and it seems to be totally random who gets what! And I do not  think there’s, I do not  know what you have 
to produce to say “I would benefit from one of these can you give me one”  

P1D: there’s not cos it’s not a legal requirement so it just depends on where you sit at the moment  

MB: it just doesn’t seem terribly fair  

P4D: the only thing that bothers me about it is, I’m not gonna be able to stand up for ages so is it gonna be up down up down 

MB: It is a bit! You’ve got to crank it, like a lock canal boat 

P1D: There are different kinds  

P4D: I do want to give it a go but,  

P3D: I do not  think the crank would be suitable for you  

LP Is there anybody then that wouldn’t take the sit-stand desk if it was offered to them? 

All shaking their heads  

 So we’ve touched on it already but I’d like to talk a little bit deeper about what you think the benefits would be then, if you’re all 
saying you would like, or you would accept a sit-stand desk, what would you expect the benefits that you would see would be? 

MB: Fewer aches and pains probably, well, you know that the discs are all compressing, the whole time we’re sitting here this is all 
compressing and some of us aren’t on terribly good chairs either so if your knees are up, you aren’t comfy. You get in a position and then you 
do not  move.  Whereas you are, at least if you’re standing up you’ve got an opportunity to move a lot more- I used to put a knee on a chair just, 
you know, you’re getting a bit more flow around the joint 

P6D: I think it’s less stiffness, again I think maybe that’s an age thing. I know if I’ve been a bit active on the weekend and then I sit all day 
Monday, but Tuesday you try to get up and you think hmmm can I get out of this chair, so I think something that just generally helps your mobility 
and makes you feel less stiff and I might be wrong but I think once you find yourself hunched over a desk and you try not to but you know you 
see yourself in that (monitor) so I think it’s just the opportunity to feel better and benefit from it. Maybe the odd calorie might get consumed  
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MB: I think a general awareness as well, not only, well in the whole workforce wouldn’t it of actually, let’s not just sit down all day, like in that 
programme snippet you sent around it was quite interesting, you know sitting 70% of the time and the risks of cancer and heart disease, it was 
quite an eye opener actually um and I think that makes it more widely known for people that are otherwise healthy, but well they may think they’re 
healthy  

LP What about the rest of you? What benefits would you expect?  

P3D: probably be similar, like I know for me, I said earlier where chairs can be different where you’re sat you might think you’re in a comfy 
position but it’s not set for you, and I know that sounds daft but like if you’ve got your own chair you can get it the way. And I tend to find I’m 
leaning over and not sitting in the right way. So hopefully by being able to change it, you’re hopefully not getting pains and stuff. Probably like, 
just being able to stretch and move and  

You can do some typing standing up, if you’re sitting down you can stand up for certain things so it’s that   

LP so it’s that freedom of movement and those musculoskeletal pains you’re anticipating  

P6D: and I think the chance to move to a different way of doing it for a reason just really refocuses you and makes you think more again, about 
I know we do get lots of training and we’re told to do this and do that but I think really going onto a new way of doing it does refocus you and 
makes you think again about what you can do to improve posture and health  

LP so that awareness to make it your own responsibility and 

P6D: and not just to do it in work, but there are lots of things you can do outside of work as well. As I say I do work from home two days a week 
so if I was given the chance I would do it then as well. I’ve got a desk I can move higher but I’d need a chair but you know I’d be happy to carry 
on doing that at home, you just want to be um.  

P3D: it would make it easier for us to be able to adjust that equipment and sit comfortably 

P4D: I won’t really know until I’ve tried one of these cos I’m always in pain anyways- sit, stand, lie down, anything but um it’s worth a try and I 
have got loads of other health problems so it might help them so, it’s worth a try,  

LP so as well as the musculoskeletal and the ability to take control of your own work space is there any other benefits that you 
think you might get? 

P6D: I think you are more assertive on the phone if you’re standing up! Because you know you’re taking in (gestures a deep breath) I do not  
know how….. but then on the other hand if you’re having a quiet conversation you do not  want people to hear it is harder. Because there are 
some, you know we get, very difficult complainants at times so sometimes you want to be quite quiet on the phone because you do not  want 
the whole office to know that you’ve got this sort of awful person at the end! But I do think your breathing and you know  

P4D: difficult is one word for ‘em… there’s a lot of other words!  
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P1D: and if you’ve got less aches and pains then you’re more productive. If the first of what we said is right then that can only have benefit as 
well  

LP so you’re saying not only your health but your productivity might improve as well? 

 So touching upon what you said there, you know, standing up more. Are there any potential drawbacks to using a sit-stand desk? 

P6D: there could be noise issues because at the moment we sit kind of, we have a panel running behind – but maybe you could hook that up 
to your computer. Because if everyone is talking, especially where we are, if you’re getting more vocal, you do need a little bit of a sound barrier 
because everybody is doing different kinds of work, some people are focusing and trying to write a report, others are on the phone trying to have 
conversations so I do not  know whether if there was a mixture of people wanting to sit lower and others wanting to sit high, whether you’d have 
to sit in a separate space and maybe have a, not a bigger barrier, but just one that was higher, the same level fo the desk. I do not  know if that’s 
what you do? (Looks to VB for clarification)  

(Muttering around a solution and where the barriers are attached)  

 OK, well if you did have a high seat bank then they would raise automatically with the desk in that case. 

P1D: you’d have to have individual ones cos you’d have people sat at different heights and if you’re hot desking yeah you’d have to…. It’s a 
difficult one 

SB I mean it’s something to think about, I’m not saying it’s a complete barrier but there might be a bit more noise if your voice is starting to 
carry more  

LP Any other drawbacks you can think of? Any negatives? 

P1D: No, ‘cos you can still sit down so it’s only gonna bring a positive not a negative 

P5D: Its personal choice isn’t it, you do not  have to use the opportunity  

P3D: Maybe if you’re hot desking, I do not  know if it messes up hot desking?  

P1D: Not if they’re all the same (the SSD) that’s the problem that we’ve got at the minute is they’re all different and there’s restrictions even if 
you’re hot desking  

LP so really there doesn’t seem to be any concerns around having SSD then, other than maybe around certain tasks? OK.  

 So if you had a SSD then, how long would you guess you’d use it daily or how you’d use it? Would there be patterns or tasks 
that would be better suited?  

P2D: I would probably sit down for an hour and then stand for half and just keep changing 
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P4D:  

P1D: Depend on what task I’m doing, if I’m doing like a paper I’d probably want to sit down and be comfortable but if I’m doing 20 small tasks 
I’d probably prefer standing up  

P5D: Often when you’re doing reading, cos some of us have got papers, and that was really helpful to stand up doing that I found. But then I 
didn’t find it desperately easy to type at that level but then I think that’s just practice!  

 But I tended to do, sometimes I felt I kept it up because it was such a faff to get it up and down but I was starting to go home and think 
oh I’m really achy now, I’m nearly worse not sitting.  

LP so is that another drawback, the ergonomics of the desk? 

P1D: yeah, having it up too long as well 

P6D: In my own mind I’m thinking, if I stood up for ¾ of an hour then sat down for ¼ of an hour regularly, that would stop the aching, because 
I mean initially, especially if you’re not used to doing it that might be an issue. But I’m envisaging there’s nothing I wouldn’t be able to do standing 
up but I might be wrong, it’s just a matter of time getting used to it  

LP so we’ve mentioned sort of different tasks that you think real fine, concentrated tasks you may struggle to do standing up?  

 (Mutters of mixed reviews on this comment) 

 So with that then, if you think that you would use it quite regularly up and down what do you think would encourage you to 
start doing that or stay doing that? Anything that would be useful in terms of what you could do or? 

P2D: I’d probably put a notification in my calendar  

LP so sort of a nudge?  

P1D: I tried the break software once but it was just annoying! Works for a little bit and then you just start to ignore it! You’d probably get into a 
pattern wouldn’t you and know what works well for you  

P3D: I’d probably be more likely to do it when I saw somebody else do it! So if everybody was doing it then… 

P6D: I think the other thing as well is, well not that we have a lot of meetings these days, but having one stand up meeting cos that makes you 
you know- well it makes for a shorter meeting in a lot of cases- but I think I have worked in organisation s where they tried to do that and urm I 
think it just reinforces that this is a normal way of working 

P5D: I do 
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P6D: and I think that um just makes people think.  It’s doing things that make people think about what they’re doing and um  

LP so you think the culture then, what your colleagues are doing,  

P6D: I think it would be a chance to change the culture actually which would give people the opportunity to think about it 

P4D: well I’ve never heard of this before I came here!  I could definitely do with getting that  

LP Ok so again we have touched on it but is there anything else that you feel might be a barrier if you did have a SSD- anything 
we might not have spoken about?  

P6D: well, only if you have a physical ailment and whether it’s temporary or permanent, I mean i think it’s not going to be suited to everybody 
at a given time but  

Unknown and cables, if it doesn’t stretch  

P6D: yeah, the IT needs to work with it and the thing about screen height – does it need to be adjusted?  

P1D: if you’ve got a good monitor, if you’ve got an adjustable monitor  

P4D: do you need a new chair? Or can you use your own chair? 

LP um, so you can keep your own chair because when you’re in a seated position it should just be the same height as a standard 
desk then obviously when you’re standing you just move the chair aside or pop it under or wherever is convenient 

P2D: I’d get a perch on mine 

 Murmurs of agreement 

P3D: I tried one and it didn’t, no, no I wasn’t sure (talking about a percher chair) I didn’t enjoy that  

P5D: I think its learning how to sit high with back support or without it because I know anytime I sit on a high chair would be when I’m in a 
restaurant or when people have those like kitchen bars and they’re not that comfortable to be frank so I do not  know what It’s like to sit on a 
comfortable high chair  

P3D: it’s like a bike seat kind of thing, I know that sounds daft that, but  

P5D: I tried one once, I did find it quite, cos it did make you, because it made you in the right position but then someone, some research said 
it hurt their knees. But yeah somebody got one at home and I tried it and it was really comfortable and it did make you do less sitting, the other 
thing about it should be you’re not slouching  and it works your core  
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P4D: I do not  know how much good that would be for me. OH have just given me another chair anyway so… 

P3D: I think it does everything that the other chair does, it’s just an extra!  

P6D: if you’ve been taught how to sit in it and then remind yourself. I know we’ve done that with these chairs but we do not  and when we hot 
desk you know people putting tags on them that say their name so they can find that chair again, a lot of that goes on, so I do not  know if it 
would make it easier. It needs to be easier but it also needs to be part of an education process as well –how you can make it better.  

LP so before we finish off, I know a couple of you mentioned you had colleagues or friends who’ve used SSD. What sort of benefits 
did they experience, or did you see in them? And did they have any negative feedback?  

P3D: my previous work colleague, had a massive improvement to her kind of working life because she had, I can’t remember what the condition 
is, but she eventually will be in a wheelchair so she was spending a lot of time she was literally like couldn’t stand up properly because it was so 
uncomfortable for her, so that meant she was having a lot of time off work. Whereas, now she’s got this desk she’s can change when she feels 
wants to change it totally it improved like, her time in work. She’s not really got any time off cos she’s constantly fighting that condition and, just 
like, you do not , didn’t see the pain on her face as much because she was improving her work life. So it was massive, she was more productive 
cos she was at her desk more and not having to walk around and so it was a massive benefit to her 

LP anyone else any experiences form colleagues? 

P1D: just less aches and pains we’ve got a couple in the office at the moment who just, yeah, some of them have provided like by preference 
because they’re lucky where they’re located and they’ve said they wouldn’t be without one if they had a choice!  

LP is there anything else we haven’t covered you’d like to mention about sit-stand working? 

P6D: does it affect how you should be sitting for typing?  

LP and VB 90 degree angle at elbows 

P6D: it’s knowing what the right height is isn’t it, cos that can’t be easy to get the right height for everybody um so I would imagine it’s … to be 
able to supply something like that to those who have it 

P1D: our current desks can’t come with us when we move office-they’re too big. Fingers crossed. They are big desks which would … .our 
layout 

LP so that’s another ergonomic drawback is it 

P1D: yeah, some of them are in big blocks of 8 in the office and they’re just, depending on your layout it might not work at all. The office floor 
might not be long about 
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P6D: we still need, we won’t get rid of paper in our cases! So we’re still using a lot of paper so we do still need reasonable amount of space to 
get through an investigation.  

LP: so that’s another consideration then? 

P6D: I do think our current desks are the most generous I’ve ever worked with there’s so much room 

LP so you’d need the SSD desk to keep that space at the top? 

SB yea you do still need the desk space. And I do wonder how people who are sat down low would feel if you’re peering over their shoulder 
(if you’re stood up). Which you’re not of course, cos you’re focusing on your own work! But that’s how it might feel  

P3D: it might be like, power,  

LP would it be an issue? 

P5D: I do not  think so, you’d adapt and you’re so busy on your own stuff I mean honestly!  

P6D: I find it, I can’t see why anybody wouldn’t want to try it given the opportunity?  

LP what about if you were the only one in an office using it? Do you think that would impact on how you used it? Whether you 
used it?  

P5D: no, it’s what happens now really isn’t it. Two people are standing up but you do not , you just go oh lucky them really! I did feel a bit of a 
fool the first time I did it but, then, it was just accepted  

LP so you wouldn’t feel self-conscious if you were the only person? 

P6D: you might if you’d just joined the organisation?  But not if you’ve been here a while I think. Especially if we’re talking about the benefits 
of it. It becomes part of the culture really 

LP so it comes back to the culture  

P6D: if everyone was using it, you wouldn’t be the odd one out if you were standing –you’d be the odd one out if you were sitting!  

LP is there anything else anyone else wants to add?  

ENDS 
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Appendix 2.4: Analysis Process  
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Appendix 3: Ethical Approval Study 2 

Variation post approval of Research Amendments 2017/18  

  

  

Faculty of Medicine, Dentistry and Life Sciences  

Research Ethics Committee  

  

frec@chester.ac.uk  

Tuesday, 12 June 2018  

  

Elizabeth Deery  

Department of Clinical Sciences and Nutrition  

University of Chester  

Parkgate Road  

CH1 4BJ  

  

Dear Lizzy,  

  

Study title: Vascular and metabolic adaptions following periods of sedentary and 

standing based work.  

FREC Reference: 1215/16/EP/CSN  

 Version number: 1    

  

Thank you for providing notice of variation to the above project.    

  

This variation has been approved by the Faculty Research Ethics Committee:-  

  

 Study location for Continuous Glucose Element.  

  

With the Committee’s best wishes for the success of this project.  

  

Yours sincerely,  

  

  
  

Professor Stephen Fallows  

Deputy Chair, Faculty Research Ethics Committee.  
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Appendix 3.1: Recruitment Poster Study 2 
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Appendix 3.2: Participant Information Sheet Study 2 

PARTICIPANT INFORMATION SHEET 
Acute glucose excursion following periods of sedentary and standing based work. 

You are being invited to take part in a research study.  Before you decide, it is important for you to 
understand why the research is being done and what it will involve.  Please take time to read the 
following information carefully and discuss it with others if you wish.  Ask us if there is anything that is 
not clear or if you would like more information.  Take time to decide whether or not you wish to take 
part.  
 
What is the purpose of the study?  
The purpose of the study is to determine whether the use of a sit-stand adjustable desk, can be 
beneficial to one’s blood glucose levels.    
 
Why have I been chosen? 
You have been chosen because you are a healthy adult working in a UK office.  
 
Do I have to take part?  
No, all potential participants are volunteers and you should not feel obliged in any way either by the 
researchers, your employer, or your work colleagues to participate. If you do agree to participate and 
then realize you wish to withdraw from the entire study, or individual measures, you are free to do so 
without reason and without prejudice to your work. You can withdraw up until the point of data 
analysis.  
 
What will happen to me if I take part? 
Prior to taking part, and assuming you meet the eligibility criteria, we will ask you to sign an informed 
consent form.  We also ask that should your health status/eligibility for the study change that you let 
researchers know in the first instance.   
 
You will be asked to use a sit-stand adjustable desk (pictured below) for a period of three days, whilst 
continuing with your normal desk work.  The desk can either be added to your current work-station for 
the three day period, or, if your work permits, you could use the desk within CCL001, the laboratory it 
is situated within.   
 
Measurements take will be: 

 Body mass index, waist circumference:  weight will be measured using stand on scales, and waist 
circumference with a flexible tape measure placed around your waist.  Height will be taken to 
calculate BMI.   

 Sedentary Time will be measured using a thigh worn activity monitor (ActivPAL).   

 Food diary: You will be asked to consume exactly the same food and drink on testing days, and a 
food diary will be kept to help you adhere to this.  

 You will be asked to fast prior to the first finger-prick blood measurement we take and will be 
asked to abstain from exercise over the three day period and the 24 hours prior to testing.   

 Continuous Glucose Monitoring a small probe will be inserted to the skin which may be worn for a 
number of days- to be inserted and removed by trained researcher.   

 Finger prick blood sampling during each working day you’ll be asked to consume three meals.  
Before each meal you’ll be asked to take a finger prick blood sample which measures the glucose 
in a droplet of blood. The researcher will show you how to do this, and can assist with this at your 
desk if you’d prefer.  A minimum total of 9 droplets of blood would be measured over the three 
days.   
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What are the possible disadvantages and risks of taking part? 
To begin with, you may feel some sensations in your joints and your muscles may feel a little more 
tired than usual. This is why we recommend building up your standing time gradually.  In such an 
event of any ache, pains or symptoms related to the altered working posture and position, return to 
your normal seated working position and report this immediately to your company’s occupational 
health personnel and the research team.  Some people may dislike the glucose monitoring and taking 
their own blood droplet, for this reason the researcher would be on hand to assist as necessary.   
 
What are the possible benefits of taking part? 
By taking part, you will be contributing to the development and our understanding of the health 
benefits of standing-up at a desk.   We may also be able to offer you some healthy living advice as a 
result of taking part in the health measures.   
 
What if something goes wrong? 
If you wish to complain or have any concerns about any aspect of the way you have been approached 
or treated during the course of this study, please contact the Dean of the Faculty of Medicine, Dentistry 
& Life Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, 01244  511000. 
 
Will my taking part in the study be kept confidential? 
All information which is collected about you during the course of the research will be kept strictly 
confidential so that only the researcher carrying out the research will have access to such information.  
Participants should note that data collected from this project may be retained and published in an 
anonymised form. By agreeing to participate in this project, you are consenting to the retention and 
publication of data. 
 
What will happen to the results of the research study? 
The results will be written up into a thesis for the final project of my PhD. Individuals who participate 
will not be identified in any subsequent report or publication. 
 
Who is organising the research? 
The research is conducted as part of a PhD within the Department of Clinical Sciences & Nutrition at 
the University of Chester. The study is organised, with supervision from the department, by Elizabeth 
(Lizzy) Deery.   
 
Who may I contact for further information? 
If you would like more information about the research before you decide whether or not you would be 
willing to take part, please contact: 
Lizzy Deery: e.deery@chester.ac.uk 
 
Thank you for your interest in this research. 

mailto:e.deery@chester.ac.uk
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Appendix 2b Participant Information Sheet Supplement 

 

Sit-stand adjustable desk 

You will be asked to use the 

sit-stand adjustable desk for 

between 2-4 hours per day, 

which is in line with current 

recommendations.  This will 

be built up gradually, and 

ultimately at your discretion.   

 

 

 

 

 

 

 

 

 

 

Body Mass Index & Waist 

Circumference 

Your height and weight will 

be measured as pictured to 

the right.  You may have had 

this done before at your 

health center.   

We will also take a 

measurement of your waist 

as shown in the picture to 

the right.  This can be done 

next to the skin, or over a 

light top if preferable.   

  
Sitting Time- ActivPAL: 

 

These monitors will be stuck 

to your mid, upper thigh as 

pictured.  They will tell us 

about the amount of time 

you spend sitting, standing 

and lying.   

These monitors can be worn 

during showering but not 

during bathing or 

swimming.   
  

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp7PrPtf_NAhXCLcAKHSgDAtwQjRwIBw&url=https://www.youtube.com/watch?v=bsW4hUmWEL4&psig=AFQjCNECwHtxLcnv5gk7bIYeU-A9A04fQQ&ust=1469013895048824
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Food and Glucose Diary 

You will be asked to keep a 

record of what you eat and 

your blood glucose levels 

prior to each meal over the 

three day period.    

 

Blood Sugar Levels- 

Continuous Glucose 

Monitoring 

A small thread-like monitor 

will be inserted under the 

skin on the abdomen 

(stomach) area as shown in 

the figure (right).  This will 

measure your blood sugar 

levels continuously over a 

number of days.  This tells 

us about how well your body 

can manage the sugar in 

your blood. We will ask you 

to take sample of a droplet 

of blood from your fingertip 

before each meal, recording 

this in a log we provide you 

with.  

 

Blood Tests 

Each day you will be asked 

to measure your blood 

glucose (using a finger-prick 

test) before each meal.  The 

pin prick will draw less than 

a teaspoon of blood (a 

droplet) to your finger tip 

which will be collected.  

This will then be inserted 

into a machine which will 

tell us about your blood 

glucose levels.   
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Appendix 3.3: Data Collection and Informed Consent Sheets Study 2 

 

PARTICIPANT CONSENT FORM 

 

Vascular and metabolic adaptations following periods of sedentary and standing based 

work.   

Please tick box 

I agree to take part in the above study 

 

I confirm that I have read and understand the information sheet for the above study and have 

had the opportunity to ask questions 

 

I understand that I have the right to withdraw from this study at any point, without reason or 

prejudice.   

 

I understand that I can withdraw also from individual measurements during the study period 

but still continue with the study.    

 

I agree to take part in the above study and associated measures detailed in the Participant 

Information Sheet and during Participant Information sessions to include: 

 Height, weight and waist measurement 

 Finger prick blood measurement  

 Continuous glucose monitoring 

 Activity Monitoring 

 

Name of Participant   Date    Signature 

___________________                ________________   ____________ 

 

Researcher    Date    Signature 

___________________                _________________   _____________ 
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PARTICIPANT CONSENT FORM  

 

Medtronic iPro™2 & CareLink™ iPro™ 

 
Dear Participant, 

 

Please read this Participant Consent Form carefully, as you will be asked to provide your agreement and consent 

to the terms and instructions below regarding your use of the Medtronic iPro™2 digital recorder (“iPro2”), a 

continuous glucose monitor, and this office’s use of the CareLink iPro web-based application for the sit-stand 

desk study you have volunteered to take part in.  If there is anything in this Consent Form that you do not 

understand or have concerns with, please ask the researcher for clarification.  Please note that if you do not 

agree to the terms of this Consent Form, we cannot place an iPro2 on you, nor use the CareLink iPro application 

to analyse your continuous blood glucose data.  A decision not to consent to this measure will not exclude you 

from the study. 
 

This Consent Form is separate from, and in addition to, any other consent or authorization form you 

have received from our research team. 

 

iPro2 
 
The iPro2 is a continuous glucose monitor placed on your body for a period of 4-6 days, which will 

continuously record your glucose levels.  The results of the recordings can be recorded, placed in a report, 

analyzed, etc. (through the CareLink iPro website), and will assist our research team in understanding whether 

there is a beneficial impact of standing up at work, on blood glucose levels. The iPro2 should only be used 

pursuant to our instructions.  When wearing the iPro2, you agree and commit to the following: 

 

a. You agree to collect at least 3 blood glucose fingerstick tests per day. 

b. You agree to enter all meals, medication, and other relevant activities including standing-desk 

use on a log sheet. 

c. You agree to abstain from exercise whilst wearing the iPro2 sensor, as this could impact upon 

blood glucose levels.  

d. You agree to check the insertion site daily, to verify the sensor is fully inserted and that the 

site is not irritated, excessively red or painful.  (You understand that the possible risks include 

inflammation, infection, and/or bleeding at the sensor insertion site.) 

e. You agree to return the iPro2 within 2 days of completing the wear period. 

f. You agree to take every precaution when handling the iPro2, and understand it is a sensitive 

medical device.   

g. In addition, you agree to follow any other specific instructions we provide regarding the iPro2, 

and to call our office immediately if you experience problems or have questions. 

 
If you have any questions about the iPro2, please contact our researchers and, if necessary, your physician or 

health care professional.  

 

 

CareLink iPro – General Information & Participant Privacy 
 
The iPro2 uses a software application called CareLink iPro.  This is a centralized, web-based software 

from Medtronic used by health care professionals to upload, store and analyze glucose readings from 

participants who have worn an iPro2.  In addition to the glucose readings from the iPro2, we may also upload 

certain background information for identification purposes, including your name, date of birth, a participant ID 

number, and limited information regarding your type of diabetes (collectively referred to as “Protected 

Information”).  Once your Protected Information is uploaded through the CareLink iPro website 

(http://www.carelinkipro.com in the U.S.; http://ipro.medtronic.com outside of the U.S.), it will be stored on a 

secured computer server (database) located in a U.S. Medtronic facility (Minnesota) for participants in the U.S., 

or a secured computer server located in a Medtronic facility in Heerlen, Netherlands, for all non-U.S. 

participants.  Accordingly, please note that your Protected Information may cross country borders when 

transmitted to a CareLink iPro server. 

 

http://www.carelinkipro.com/
http://ipro.medtronic.com/
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Our office and Medtronic place great importance in maintaining the privacy and confidentiality of your 

Protected Information (i.e., your medical and personal information).  Medtronic has established significant 

security measures and safeguards for your Protected Information when used with the CareLink iPro website and 

stored on the CareLink iPro server.  All Protected Information sent through the CareLink iPro website will be 

transmitted to the CareLink iPro server using HTTPS protocol and strong (128-bit) encryption.  In addition, 

each CareLink iPro server features a secure architecture consisting of a three-tier firewall system, as well as 

password protection, designed to protect the privacy of your Protected Information.  

 

Medtronic Access to Protected Information 
 
Please note that Medtronic is responsible for hosting and maintaining the CareLink iPro servers, and 

therefore will have access to your Protected Information that this office has or will upload through the CareLink 

iPro website.  Medtronic may also study your Protected Information for purposes of advancing or improving its 

products, therapies or services for the benefit of future participants.  Medtronic may do this by analyzing, 

studying, conducting education, and/or monitoring the data (usually in aggregate form) stored on the CareLink 

iPro servers.  Please note that Medtronic will not review any Protected Information for purposes of identifying 

clinical or medical issues regarding you or other individual participants. 

 

In addition to the system protections mentioned above, Medtronic as a company enforces important 

participant privacy safeguards and policies internally to protect your Protected Information, including restricting 

access to only those employees (and certain contractors) who may need access to this information to do their 

jobs.  Medtronic will take all appropriate steps to ensure that any contractors utilized will comply with 

applicable standards and policies for maintaining the privacy of participant data.   

 

Your Protected Information stored on a CareLink iPro server will never be used to market to you, place 

you on any mailing lists, or sold to anyone for marketing purposes.  Also, Medtronic will not share your 

Protected Information with any outside entity or third party.  Limited exceptions exist to this prohibition, such 

as where the Protected Information is (1) completely de-identified (made anonymous) so that you (or any other 

individual participant) cannot be identified in any way, (2) requested by a government office or agency, court 

order, or a similar authority, or (3) disclosed to protect an individual’s health, safety or welfare.   

 

* * * * * 
By signing below, I acknowledge that I have read, fully understand, and agree to the above terms 

of this Consent Form, including those terms regarding the use of the iPro2 and the storage and use of my 

Protected Information (as described above) through the CareLink iPro website.  I have had an 

opportunity to ask questions and to receive answers.  I realize that my consent is voluntary, and I may 

refuse to participate or utilize the iPro2 and the benefits of CareLink iPro.  

 

 ___________________________________   _____________________   

Signature of Participant      Date   

 

___________________________________ 

Print Participant Name 
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Data Collection Sheet 

 

 

Participant ID:       DOB:     

 

Date:     

 

 

Informed consent?       (Tick to confirm)  

 

Confirmed Fasted?       (Tick to confirm) 

  
ActivPal fitted?        (Tick to confirm) 

    

ActivPAL serial number:          

 

CGM fitted?        (Tick to confirm)  

 

Briefed on monitoring own glucose     (Tick to confirm)  

 

Briefed on returning monitors (activPAL and CGM) (Tick to confirm) 

 

Anthropometrics 

Height Weight Waist Circumference 
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Appendix 3.4: Blood Glucose and Diet Diary Study 2 

 

Food Diary and Blood Glucose Log 

 

 

 

 

 

 

N.B. You can either complete this paper version, or type your information into the 

iProTM2 app, available on Apple and Android. 

 

 

 

 

 

 

 

 

 

If using the app, please use the following clinic code:  ID: GB12-2151 

 

On day two (sit-stand day) please aim to stand for at least 10 minutes per hour.  

 

You may find it useful to set a timer on your phone or computer to remind you.   
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Comments:            
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  Test your blood glucose four times per day; before breakfast, lunch and dinner 
and before sleep.  Avoid eating food or drinking sugary beverages between 
meals.  Ensure you’re consuming the exact same food type and quantities 
across all three days 

 The device can be removed at any time should you want or need to, by simply 
peeling off the adhesive, like you would with a plaster.  Should you remove the 
device, ensure you do not discard the sensor as this needs to be returned to the 
research team.   

 There is no need to remove the device to swim, wash or bathe. 
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Comments:            
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  Test your blood glucose four times per day; before breakfast, lunch and dinner 
and before sleep.  Avoid eating food or drinking sugary beverages between 
meals.  Ensure you’re consuming the exact same food type and quantities 
across all three days 

 The device can be removed at any time should you want or need to, by simply 
peeling off the adhesive, like you would with a plaster.  Should you remove the 
device, ensure you do not discard the sensor as this needs to be returned to the 
research team.   

 There is no need to remove the device to swim, wash or bathe. 
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Comments:            
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  Test your blood glucose four times per day; before breakfast, lunch and dinner 
and before sleep.  Avoid eating food or drinking sugary beverages between 
meals.  Ensure you’re consuming the exact same food type and quantities 
across all three days 

 The device can be removed at any time should you want or need to, by simply 
peeling off the adhesive, like you would with a plaster.  Should you remove the 
device, ensure you do not discard the sensor as this needs to be returned to the 
research team.   

 There is no need to remove the device to swim, wash or bathe. 
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Appendix 4: Ethical Approval and Amendments Study 3 

  

 

 

 

 

Faculty of Medicine, Dentistry and Clinical Sciences 

Research Ethics Committee 

frec@chester.ac.uk 

 

15/10/2015 

 
 
Elizabeth Parker 
Department of Clinical Sciences 
University of Chester 
 
Dear Lizzy 

 

Study title:  Cardiovascular and metabolic responses to standing desk work
   

FREC reference: 1022-15-EP-CSN 

Version number: 2  

Thank you for providing notice of variation to the above project.   

 

This variation has been approved by the Faculty Research Ethics Committee:- 

 

 Additional blood analysis. 
 

With the Committee’s best wishes for the success of this project. 

Yours sincerely, 

 

 

 

Simon Alford 

Chair, Faculty Research Ethics Committee 
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Appendix 4.1: Participant Information Sheet Study 3 

 

PARTICIPANT INFORMATION 
 

Cardiovascular and metabolic (cardiometabolic) responses to sit-stand adjustable 
desk work in a call-centre 

 

You are being invited to take part in a research study.  Before you decide, it is important for 

you to understand why the research is being done and what it will involve.  Please take time 

to read the following information carefully.  If you would like further information, please do not 

hesitate to ask our research team.  

What is the purpose of the study?  
The purpose of the study is to determine whether the use of a sit-stand adjustable desk, for 
those who are desk bound, can be beneficial to one’s cardiometabolic health.   As part of 
Virgin Media’s commitment to employee wellbeing, they have agreed to collaborate with the 
University of Chester on a public education and research project to confirm such evidence and 
potentially to look at new rationales and benefits of standing-up at work. 
 
What will taking part in the study involve? 
Prior to taking part, and assuming you meet the eligibility criteria, we will ask you to sign an 
informed consent form for the health checks, prior to and after using a sit-stand desk.  We also 
ask that should your health status change/eligibility for the study change that you let 
researchers know in the first instance.   
You will be asked to use the sit-stand adjustable desk for a period of 6 months, for the 
recommended time period of between 2 and 4 hours per work shift.    We would then ask you 
to write down any weekly times spent standing and any comments you have as a result using 
the sit-stand adjustable desk.     
After 6 months and 12 months, you will be asked to complete repeat health measures, 
collecting the same data as we will prior to the start of the study.   
 

Cardiometabolic Health Measures will include: 

 Heart rate monitor and integrated accelerometer chest strap to be worn during the 
working day at a number of testing time points and during aerobic exercise test.   

 Repeated glucose and cholesterol measurements to be taken at 10 time points for 2 
days using either finger prick capillary sample or continuous glucose monitoring device 
which may be worn for a number of days.   

 Body mass index, waist circumference and blood pressure  

 Aerobic fitness will be using the Chester Step Test.  This is a test which involves 
stepping on and off a step of set height, for a maximum of 10 minutes.  Exercise 
intensity will be measured using heart rate and rating of perceived exertion (RPE).   

 Physical Activity will be measured using the International Physical Activity 
Questionnaire (IPAQ).  This will take around 10 minutes to complete and asks short 
questions based around your exercise/physical activity levels over the past 7 days.   
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 You may be asked to fast or abstain from alcohol, caffeine and exercise prior to some 
measurements 

 You will be asked to standardise nutritional intake on testing days, and a food diary will 
be kept to assess adherence to this 
 

Do I have to take part?  

No, all potential participants are volunteers and you should not feel obliged or prejudiced in 
any way either by the researchers, your employer, or your work colleagues to participate. If 
you do agree to participate and then realize, at any point, you wish to withdraw from the entire 
study, or individual measures, you are free to do so without reason and without prejudice to 
your work.  
 
What are the possible disadvantages and risks of taking part? 
If you are not used to standing at a desk to work, you may feel some sensations in your joints 
and your muscles may feel a little more tired than usual. In such an event of any ache, pains 
or symptoms related to the altered working posture and position, return to your normal seated 
working position and report this immediately to Deborah Sheath (or appointed local person) 
and the research team at Chester.   
Some people may have problems with the glucose/cholesterol monitoring and this is why we 
have left it as an optional measure.   
You may be identified as one of the participants of the study due to the physical nature of the 
study (ie; using a standing desk).      
 
What are the possible benefits of taking part? 
By taking part, you will be contributing to the development and our understanding of the health 
benefits of standing-up at a desk over 6 months, which have not previously been researched.   
We may also be able to offer you some healthy living advice as a result of taking part.   
 
What if something goes wrong? 
If you wish to complain or have any concerns about any aspect of the way you have been 
approached or treated during the course of this study, please contact the Dean of the Faculty 
of Life Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, 01244  513055. 
 
Will my taking part in the study be kept confidential? 
Data collected is to be used for research purposes, to investigate the effect of using sit-stand 
adjustable desks in a call centre environment.  All information which is collected about you 
during the course of the research will be kept strictly confidential so that only the researcher/s 
carrying out the data collection will have and access to such information.  Electronic data will 
be stored securely on a password protected device and hard copies of data will be stored in a 
locked cupboard in a locked room in the Chester Campus, University of Chester.   
 
Who may I contact for further information? 

Miss Elizabeth Parker (University of Chester)/Professor John Buckley (University of 
Chester)  
e.parker@chester.ac.uk   j.buckley@chester.ac.uk  

 

 

 

 

mailto:e.parker@chester.ac.uk
mailto:j.buckley@chester.ac.uk
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Appendix 4.2: Informed Consent Form Study 3 

 

 

PARTICIPANT CONSENT FORM 
 

Cardiovascular and metabolic (cardiometabolic) responses to sit-stand 
adjustable desk work in a call-centre 

       Please tick box 

 
I confirm that I have read and understand the information sheet for the above study 

and have had the opportunity to ask questions 

 

I understand that I have the right to withdraw from this study at any point, without 

reason or prejudice.   

 

I understand that I can withdraw also from individual measurements during the study 

period but still continue with the study.    

 

I agree to take part in the above study and associated measures detailed in the 

Participant Information Sheet and during Participant Information sessions.  

   

Name of Participant   Date    Signature 

___________________                ________________   ____________ 

 

Researcher    Date    Signature 

___________________                _________________   _____________ 
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Appendix 4.3: Data Collection Sheet Study 3 

Pre-Participation Health Screening 

Department of Clinical Sciences & Nutrition, Faculty of Life Sciences, University of Chester 

Cardiovascular and metabolic responses to standing desk work 

Name of participant____________________________________________ Name of researcher ______________________ 

Please circle Yes or No, as your answer to the following questions 

1. Do you have or have you ever suffered from a heart condition/disease, or circulation problem 
including high blood pressure/ stroke or problems affecting your brain (including significant 
migraine)? 

 

2. Do you have lung and breathing problems (e.g. bronchitis, asthma)? 
 

3. Do you have diabetes? 
 

4. Do you have epilepsy? 
 

5. Do you have joint movement problems including joint pains, back pain, arthritis? 
 

6. Do you have any problems with your muscles or nerves that affect balance and coordination? 
 

7. Do you have any other medical concerns which may limit your ability to use a sit-stand adjustable 
desk for the recommended 2-4 hours per day? 

 

8. Are you recovering from an illness or operation? 
 

9. As far as you are aware, are you or could you be pregnant? 
 

10. Do you have any other physical or mental health condition that is not included in the above 
questions? If yes, what is it 

 

11. Are presently taking any medications, and if yes, what are the medications and for what reason are 
you taking them? 

 

12. Do you have any worries or concerns about participating in moderate exercise? 
 

13. Have you answered yes to any of the above questions,  If “yes” have you been assessed or been 
cleared by an appropriate health, exercise or therapy specialist to participate in moderate to vigorous 
exercise, including being given advice on any exercise pre-cautions 

 

Yes or No 

 

Yes or No 

Yes or No 

 

Yes or No 

 

Yes or No 

Yes or No 

 

Yes or No 

 

Yes or No 

Yes or No 

 

Yes or No 

 

Yes or No 

 

Yes or No 

 

Yes or NO 

 

Participant Signature__________________________________   Date    

Researcher Signature__________________________________   Date    
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Data Collection Sheet- Phase II 

Cardiovascular and metabolic responses to standing desk work 

 

Participant Name:      DOB:     Code:    

 

Anthropometrics and Capillary Blood Analysis 

Height Weight Waist Circ. Blood 
Pressure 

Resting 
Heart 
Rate 

Glucose Triglycerides Non-HDL 
cholesterol 

HbA1c 

         

 

Chester Step Test 

The initial step rate will be 15 steps per minute and every 2 minutes the tempo 

increases by 5 steps per minute.  

The participant will be asked to continue stepping until he/she reaches 80% of their 

maximum predicted heart rate, or reports a rating of perceived exertion of 15 (hard) 

on the Borg scale, or reaches the end of the 10-minutes 5-stage test. 

Prior to testing the researcher will ensure that informed consent and pre-participation 

health screening has been completed and that the participant is versed on the use of 

RPE.   RPE must be anchored to ensure validity of results.  The participant will be 

fitted with a chest strap heart rate monitor prior to test beginning.   

REFER TO PHASE I DATA COLLECTION FOR: 

STEP HEIGHT:    Target HR:   

 

LEVEL MINS STEP 
RATE 

HR RPE COMMENTS METS 
15cm 

METS 
20cm 

METS 
25cm 

1 1 15    3.0 3.6 4.2 

2   

2 3 20    4.0 4.8 5.5 

4   

3 5 25    5.0 5.5 6.9 

6   

4 7 30    6.0 7.2 8.3 

8   

5 9 35    7.0 7.8 9.1 

10   
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IPAQ Score:    

Participant Name:    ID/CODE:   

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE (August 2002) 

SHORT LAST 7 DAYS SELF-ADMINISTERED FORMAT 

FOR USE WITH YOUNG AND MIDDLE-AGED ADULTS (15-69 years) 

The International Physical Activity Questionnaires (IPAQ) comprises a set of 4 questionnaires. 

Long (5 activity domains asked independently) and short (4 generic items) versions for use by 

either telephone or self-administered methods are available. The purpose of the 

questionnaires is to provide common instruments that can be used to obtain internationally 

comparable data on health–related physical activity. 

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE  

We are interested in finding out about the kinds of physical activities that people do as part 

of their everyday lives. The questions will ask you about the time you spent being physically 

active in the last 7 days. Please answer each question even if you do not consider yourself to 

be an active person. Please think about the activities you do at work, as part of your house 

and yard work, to get from place to place, and in your spare time for recreation, exercise or 

sport.  

Think about all the vigorous activities that you did in the last 7 days. Vigorous physical 

activities refer to activities that take hard physical effort and make you breathe much harder 

than normal. Think only about those physical activities that you did for at least 10 minutes at 

a time. 

1. During the last 7 days, on how many days did you do vigorous physical activities like 

heavy lifting, digging, aerobics, or fast bicycling? 

 _____  days per week  

No vigorous physical activities   Skip to question 3  

 

2. How much time did you usually spend doing vigorous physical activities on one of those 

days? 

 _____  hours per day 

 _____  minutes per day  

Do not  know/Not sure  

Think about all the moderate activities that you did in the last 7 days. Moderate activities 

refer to activities that take moderate physical effort and make you breathe somewhat 

harder than normal. Think only about those physical activities that you did for at least 10 

minutes at a time.  

 

3. During the last 7 days, on how many days did you do moderate physical activities like 

carrying light loads, bicycling at a regular pace, or doubles tennis? Do not include 

walking.  
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_____  days per week  

No moderate physical activities   Skip to question 5  

 

4. How much time did you usually spend doing moderate physical activities on one of 

those days? _____  hours per day 

_____  minutes per day  

Do not  know/Not sure  

 

Think about the time you spent walking in the last 7 days. This includes at work and at 

home, walking to travel from place to place, and any other walking that you might do 

solely for recreation, sport, exercise, or leisure.  

 

5. During the last 7 days, on how many days did you walk for at least 10 minutes at a 

time? 

_____  days per week  

No walking  Skip to question 7  

 

6. How much time did you usually spend walking on one of those days?  

_____  hours per day 

_____  minutes per day  

Do not  know/Not sure  

 

The last question is about the time you spent sitting on weekdays during the last 7 days. 

Include time spent at work, at home, while doing course work and during leisure time. 

This may include time spent sitting at a desk, visiting friends, reading, or sitting or lying 

down to watch television.  

 

7. During the last 7 days, how much time did you spend sitting on a week day?  

_____  hours per day 

 _____  minutes per day  

 

Do not  know/Not sure  

 

This is the end of the questionnaire, thank you for participating. 
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Appendix 5: IRAS approval Study 4 
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Appendix 5.1: Recruitment Email Study 4 

 

 
 
 
 
 
 
Invitation email:  
 
The University of Chester are recruiting participants to a non-randomised controlled study to 
investigate the vascular and metabolic responses to sit-stand desk work.  Please see attached the 
participant information sheet for information on what would be involved, and inclusion/exclusion 
criteria for clarification on your eligibility to take part.   
 
Should you have any questions regarding the project or if you’d like to volunteer to take part, please 
contact Lizzy Deery on e.deery@chester.ac.uk or 01244 51 3406 
 
Best wishes,  
 
Lizzy Deery (BSc Hons, MSc, AFHEA) 
 
Lecturer in Exercise Physiology   
PhD Candidate- Occupational Sedentary Behaviour & Health 

 

  

mailto:e.deery@chester.ac.uk
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Appendix 5.2: Participant Information Sheet Study 4 

Participant Information Sheet 

Vascular, glucose and lipid profile responses to periods of sit-stand desk work 
You are being invited to take part in a research study.  Before you decide, it is important for 
you to understand why the research is being done and what it will involve.  Please take time to 
read the following information carefully and discuss it with others if you wish.  Ask us if there 
is anything that is not clear or if you would like more information.  Take time to decide whether 
or not you wish to take part.  
 
What is the purpose of the study?  
The purpose of the study is to determine whether the use of a sit-stand adjustable desk, can 
be beneficial to one’s vascular and metabolic health.    
 
Why have I been chosen? 
You have been chosen because you are a healthy adult working in a UK office  
 
Do I have to take part?  
No, all potential participants are volunteers and you should not feel obliged in any way either 
by the researchers, your employer, or your work colleagues to participate. If you do agree to 
participate and then realize you wish to withdraw from the entire study, or individual 
measures, you are free to do so without reason and without prejudice to your work. You can 
withdraw up until the point of data analysis.  
 
What will happen to me if I take part? 
Prior to taking part, and assuming you meet the eligibility criteria, we will ask you to sign an 
informed consent form.  We also ask that should your health status/eligibility for the study 
change that you let researchers know in the first instance.  During the study you will be 
assigned to one of two groups- intervention group or control group. 
Those assigned to the intervention group will be asked to use the sit-stand adjustable desk, for 
the recommended time period of between 2 and 4 hours per work shift, for 8 weeks.  Following 
this period you will be asked to return to seated desk work.  The control group will continue 
with seated desk work for the 16 week intervention.  We also ask you to write down total 
weekly time spent standing and any comments you have.  At the start, 8 weeks and 16 weeks, 
we will ask to measure the health measures detailed below.    
You may experience some muscular sensations as you begin using the sit-stand desk; for this 
reason you should build up your usage gradually.  Should you experience discomfort or pain 
due to using the desk, you should stop using it and make this known to a member of the 
research team and to occupational health at your place of work.   
 
Health Measures are: 
 Body mass index, waist circumference:  weight will be measured using stand on scales, and waist 

circumference with a flexible tape measure placed around your waist.  Height will be taken to 
calculate BMI.   

 Vascular Function and blood pressure may be measured at three time points, using an 
ultrasound device; a non-invasive procedure whereby a cuff will be inflated on the upper 
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leg (just above the knee) following which the ultrasound device will be held to the leg for 
around 10 minutes whilst images are collected.   

 Blood cholesterol and glucose will be measured using one finger prick blood sample of 
about a teaspoon. 

 Physical Activity will be measured using a hip worn activity monitor (Actigraph) and the 
International Physical Activity Questionnaire (IPAQ).  This questionnaire will take around 
10 minutes to complete and asks short questions based around your exercise/physical 
activity levels over the past 7 days.   

 Sedentary Time will be measured using a thigh worn activity monitor (ActivPAL).    

 You will be asked to fast (6 hours) and abstain from alcohol, caffeine and exercise prior to 
testing. The latest testing slot will be 10.30am to accommodate this.  

 
What are the possible disadvantages and risks of taking part? 
To begin with, you may feel some sensations in your joints and your muscles may feel a little 
more tired than usual. This is why we recommend building up your standing time gradually.  
In such an event of any ache, pains or symptoms related to the altered working posture and 
position, return to your normal seated working position and report this immediately to your 
company’s occupational health personnel and the research team.  Some people may dislike 
the capillary blood sampling needed for the glucose/cholesterol monitoring.  Participants will 
be reminded they can withdraw from a measure at any time.  
 
What are the possible benefits of taking part? 
By taking part, you will be contributing to the development and our understanding of the 
health benefits of standing-up at a desk.   We may also be able to offer you some healthy living 
advice as a result of taking part in the health measures.   
 
What if something goes wrong? 
If you wish to complain or have any concerns about any aspect of the way you have been 
approached or treated during the course of this study, please contact the Dean of the Faculty 
of Medicine, Dentistry & Life Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, 
01244  511000. 
 
Will my taking part in the study be kept confidential? 
 
All information which is collected about you during the course of the research will be kept 
strictly confidential so that only the researcher carrying out the research will have access to 
such information.  Participants should note that data collected from this project may be 
retained and published in an anonymised form. By agreeing to participate in this project, you 
are consenting to the retention and publication of data. 
 
What will happen to the results of the research study? 
The results will be written up into a thesis for the final project of my PhD. Individuals who 
participate will not be identified in any subsequent report or publication. 
 
Who is organising the research? 
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The research is conducted as part of a PhD within the Department of Clinical Sciences & 
Nutrition at the University of Chester. The study is organised, with supervision from the 
department, by Elizabeth (Lizzy) Deery.   
 
Who may I contact for further information? 
If you would like more information about the research before you decide whether or not you 
would be willing to take part, please contact: 
Lizzy Deery: e.deery@chester.ac.uk        Thank you for your interest in this research. 

Body Mass Index & Waist 

Circumference 

Your height and weight will be 

measured as pictured to the right.  

You may have had this done 

before at your health center.   

We will also take a measurement 

of your waist as shown in the 

picture to the right.  This can be 

done next to the skin, or over a 

light top if preferable.   

  
Blood Pressure: 

A cuff will be inflated around your 

upper arm for a number of 

minutes whilst you are lying down.  

This will then deflate and give us 

your blood pressure as well as a 

measure called Pulse Wave 

Velocity- which tells us about the 

stiffness of your arteries.   

 

mailto:e.deery@chester.ac.uk
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Vascular Function: FMD 

A probe (pictured right) will be 

applied to the skin to produce an 

ultrasound image of one arteries 

in your upper leg.  A cuff will then 

be inflated around your leg for a 

number of minutes followed by a 

rapid deflation.  The probe will be 

held next to the skin for the 

duration of the inflation, deflation 

and for 10 minutes following.  This 

gives us a measure called flow 

mediated dilation (FMD).   

 

Blood Tests 

A pin prick will draw less than a 

teaspoon of blood to your finger 

tip which will be collected into one 

small tube (picture).  This will then 

be inserted into a machine which 

will tell us about your blood 

cholesterol and glucose levels.   

 

 

Sitting Time- ActivPAL: 

 

These monitors will be stuck to 

your mid, upper thigh as pictured.  

They will tell us about the amount 

of time you spend sitting, standing 

and lying.   

These monitors can be worn 

during showering but not during 

bathing or swimming.   

  

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp7PrPtf_NAhXCLcAKHSgDAtwQjRwIBw&url=https://www.youtube.com/watch?v=bsW4hUmWEL4&psig=AFQjCNECwHtxLcnv5gk7bIYeU-A9A04fQQ&ust=1469013895048824
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Physical Activity-Actigraph: 

 

Whilst the device above (activPAL) 

measures your sitting, standing 

and lying time, the Actigraph 

(pictured right) measures your 

physical activity levels (walking, 

exercise etc).  These will be worn 

on the hip, secured with an elastic 

belt as shown.  These will be 

removed prior to sleeping and 

during any water based activity.   
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Appendix 5.3: Informed Consent Form Study 4 

PARTICIPANT CONSENT FORM 

 
Vascular and metabolic adaptations following periods of sedentary and 

standing based work.   
Please tick box 

I agree to take part in the above study 

 
I confirm that I have read and understand the information sheet for the above study 

and have had the opportunity to ask questions 

 

I understand that I have the right to withdraw from this study at any point, without 

reason or prejudice.   

 

I understand that I can withdraw also from individual measurements during the study 

period but still continue with the study.    

 

I agree to take part in the above study and associated measures detailed in the 

Participant Information Sheet and during Participant Information sessions to include: 

 Height, weight and waist measurement 

 Blood Pressure measurement 

 Finger prick blood measurement  

 Ultrasound scan of upper leg  

 Activity Monitoring 

 

Name of Participant   Date    Signature 

___________________                ________________   ____________ 

 

Researcher    Date    Signature 

___________________                _________________   _____________ 
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Appendix 5.4: Data Collection Sheet Study 4 

Data Collection- Baseline 

 
Participant ID:     DOB:     
Group:      
 

Lie participant down upon arrival to begin 20 minute rest period for FMD 
 

Confirmed fasted (>6hours) and no exercise (>8hours) (Tick to confirm) 
  
Blood Pressure taken?      (Tick to confirm)  
 
ActivPal fitted?        (Tick to confirm) 
    
ActivPAL serial number:          
 
Actigraph fitted?       (Tick to confirm)  
 
Actigraph serial number:          
 
Complete IPAQ during cuff inflation period   (Tick to confirm)  
 

Anthropometrics 

Height Weight Waist Circumference Blood Pressure 

    

Blood Analysis 

Glucose 
Total 

Cholesterol (TC) 
HDL cholesterol TRG LDL/HDL 

Non- 

HDL 
LDL 

    
 
 

   

Flow Mediated Dilation 
*you may decline to answer the below 

Abstained from 

exercise prior? 

Abstained from 

caffeine, 

antioxidants and 

food prior? 

Contraceptive 

Pill? 

BP 

medication? 
BP before BP after 
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INTERNATIONAL PHYSICAL ACTIVITY 

QUESTIONNAIRE (October 2002) 
 

LONG LAST 7 DAYS SELF-ADMINISTERED FORMAT 
 
 
 

FOR USE WITH YOUNG AND MIDDLE-AGED ADULTS (15-69 years) 
 
The International Physical Activity Questionnaires (IPAQ) comprises a set of 4 

questionnaires. Long (5 activity domains asked independently) and short (4 generic 

items) versions for use by either telephone or self-administered methods are 

available. The purpose of the questionnaires is to provide common instruments that 

can be used to obtain internationally comparable data on health–related physical 

activity. 
 
Background on IPAQ  
The development of an international measure for physical activity commenced in Geneva in 

1998 and was followed by extensive reliability and validity testing undertaken across 12 

countries (14 sites) during 2000. The final results suggest that these measures have acceptable 

measurement properties for use in many settings and in different languages, and are suitable for 

national population-based prevalence studies of participation in physical activity. 
 
Using IPAQ  
Use of the IPAQ instruments for monitoring and research purposes is 

encouraged. It is recommended that no changes be made to the order or 

wording of the questions as this will affect the psychometric properties of the 

instruments. 
 
Translation from English and Cultural Adaptation  
Translation from English is encouraged to facilitate worldwide use of IPAQ. 
Information on the availability of IPAQ in different languages can be obtained at 
www.ipaq.ki.se. If a new translation is undertaken we highly recommend using the 
prescribed back translation methods available on the IPAQ website. If possible 
please consider making your translated version of IPAQ available to others by 
contributing it to the IPAQ website. Further details on translation and cultural 
adaptation can be downloaded from the website. 
 
Further Developments of IPAQ  
International collaboration on IPAQ is on-going and an International 

Physical Activity Prevalence Study is in progress. For further information 

see the IPAQ website. 
 
More Information  
More detailed information on the IPAQ process and the research methods used in 
the development of IPAQ instruments is available at www.ipaq.ki.se and Booth, 
M.L. (2000). Assessment of Physical Activity: An International Perspective. 

Research Quarterly for Exercise and Sport, 71 (2): s114-20. Other scientific 
publications and presentations on the use of IPAQ are summarized on the website. 

http://www.ipaq.ki.se/
http://www.ipaq.ki.se/
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INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
 

We are interested in finding out about the kinds of physical activities that people do 

as part of their everyday lives. The questions will ask you about the time you spent 

being physically active in the last 7 days. Please answer each question even if you 

do not consider yourself to be an active person. Please think about the activities you 

do at work, as part of your house and yard work, to get from place to place, and in 

your spare time for recreation, exercise or sport. 
 

Think about all the vigorous and moderate activities that you did in the last 7 

days. Vigorous physical activities refer to activities that take hard physical effort 

and make you breathe much harder than normal. Moderate activities refer to 

activities that take moderate physical effort and make you breathe somewhat harder 

than normal. 
 

PART 1: JOB-RELATED PHYSICAL ACTIVITY 
 

The first section is about your work. This includes paid jobs, farming, volunteer 

work, course work, and any other unpaid work that you did outside your home. Do 

not include unpaid work you might do around your home, like housework, yard work, 

general maintenance, and caring for your family. These are asked in Part 3. 
 

1. Do you currently have a job or do any unpaid work outside your home? 
 

Yes   

No                      Skip to PART 2: TRANSPORTATION   

The next questions are about all the physical activity you did in the last 7 days as 

part of your paid or unpaid work. This does not include traveling to and from work. 
 

2. During the last 7 days, on how many days did you do vigorous physical activities 

like heavy lifting, digging, heavy construction, or climbing up stairs as part of your 

work? Think about only those physical activities that you did for at least 10 

minutes at a time. 
 

_____ days per week 
 

No vigorous job-related physical activity            Skip to question 
4  

 

3. How much time did you usually spend on one of those days doing 

vigorous physical activities as part of your work? 
 

_____ hours per day  
_____ minutes per day 

 
4. Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do moderate 
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physical activities like carrying light loads as part of your work? Please do not 

include walking. 
 

_____ days per week 
 

No moderate job-related physical activity           Skip to question 
6  

 

5. How much time did you usually spend on one of those days doing 

moderate physical activities as part of your work? 
 

_____ hours per day  
_____ minutes per day 

 
6. During the last 7 days, on how many days did you walk for at least 10 

minutes at a time as part of your work? Please do not count any walking you did to 

travel to or from work. 
 

_____ days per week 
 

No job-related walking           Skip to PART 2: 
TRANSPORTATION   

7. How much time did you usually spend on one of those days walking as 

part of your work? 
 

_____ hours per day  
_____ minutes per day 

 

 

PART 2: TRANSPORTATION PHYSICAL ACTIVITY 
 

These questions are about how you traveled from place to place, including to 

places like work, stores, movies, and so on. 
 

8. During the last 7 days, on how many days did you travel in a motor vehicle 

like a train, bus, car, or tram? 
 

_____ days per week 
 

No traveling in a motor vehicle                  Skip to question 10   

9. How much time did you usually spend on one of those days traveling in a 

train, bus, car, tram, or other kind of motor vehicle? 
 

_____ hours per day  
_____ minutes per day 

 

Now think only about the bicycling and walking you might have done to travel 

to and from work, to do errands, or to go from place to place. 
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10. During the last 7 days, on how many days did you bicycle for at least 10 

minutes at a time to go from place to place? 
 

_____ days per week 
 

No bicycling from place to place                Skip to question 12  
 

11. How much time did you usually spend on one of those days to bicycle 

from place to place? 
 

_____ hours per day  
_____ minutes per day 

 
12. During the last 7 days, on how many days did you walk for at least 10 

minutes at a time to go from place to place? 
 

_____ days per week   

No walking from place to place 
 Skip to PART 3: 

HOUSEWORK, 
 

  

HOUSE MAINTENANCE, 
AND 

  CARING FOR FAMILY  
 

13. How much time did you usually spend on one of those days walking 

from place to place? 
 

_____ hours per day  
_____ minutes per day 

 

PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY 
 

This section is about some of the physical activities you might have done in the last 

7 days in and around your home, like housework, gardening, yard work, general 

maintenance work, and caring for your family. 
 

14. Think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do vigorous 

physical activities like heavy lifting, chopping wood, shoveling snow, or digging in 

the garden or yard? 
 

_____ days per week 
 

No vigorous activity in garden or yard             Skip to question 
16  

 

15. How much time did you usually spend on one of those days doing 

vigorous physical activities in the garden or yard? 
 

_____ hours per day  
_____ minutes per day 
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16. Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do moderate 

activities like carrying light loads, sweeping, washing windows, and raking in the 

garden or yard? 
 

_____ days per week 
 

No moderate activity in garden or yard            Skip to question 
18 

 

17. How much time did you usually spend on one of those days doing 

moderate physical activities in the garden or yard? 
 

_____ hours per day  
_____ minutes per day 

 
18. Once again, think about only those physical activities that you did for at least 

10 minutes at a time. During the last 7 days, on how many days did you do 

moderate activities like carrying light loads, washing windows, scrubbing floors and 

sweeping inside your home? 
 

_____ days per week  
 

No moderate activity inside home 

 Skip to PART 4: 
RECREATION, 

 

  SPORT AND LEISURE-TIME 

  PHYSICAL ACTIVITY 
 

19. How much time did you usually spend on one of those days doing 

moderate physical activities inside your home? 
 

_____ hours per day  
_____ minutes per day 

 

 

PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY 
 

This section is about all the physical activities that you did in the last 7 days 

solely for recreation, sport, exercise or leisure. Please do not include any 

activities you have already mentioned. 
 

20. Not counting any walking you have already mentioned, during the last 7 

days, on how many days did you walk for at least 10 minutes at a time in your 

leisure time? 
 

_____ days per week  

No walking in leisure time                      Skip to question 22  
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21. How much time did you usually spend on one of those days walking in 

your leisure time? 
 

_____ hours per day  
_____ minutes per day 

 
22. Think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do vigorous 

physical activities like aerobics, running, fast bicycling, or fast swimming in your 

leisure time? 
 

_____ days per week  

No vigorous activity in leisure time               Skip to question 
24How much time did you usually spend on one of those days doing 
vigorous physical activities in your leisure time? 

 
_____ hours per day  
_____ minutes per day 

 
23. Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do moderate 

physical activities like bicycling at a regular pace, swimming at a regular pace, and 

doubles tennis in your leisure time? 
 

_____ days per week  
 

No moderate activity in leisure time 

 Skip to PART 5: TIME 
SPENT 

 

  SITTING 
 

25. How much time did you usually spend on one of those days doing 

moderate physical activities in your leisure time? 

_____ hours per day  
_____ minutes per day 

 

 

PART 5: TIME SPENT SITTING 
 

The last questions are about the time you spend sitting while at work, at home, 

while doing course work and during leisure time. This may include time spent sitting 

at a desk, visiting friends, reading or sitting or lying down to watch television. Do not 

include any time spent sitting in a motor vehicle that you have already told me 

about. 
 

26. During the last 7 days, how much time did you usually spend sitting on a 
weekday? 
 

_____ hours per day  
_____ minutes per day 
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27. During the last 7 days, how much time did you usually spend sitting on a 

weekend day? 
 

_____ hours per day  
_____ minutes per day 

 

 

This is the end of the questionnaire, thank you for participating. 
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Appendix 5.5: Sample FMD Image 

 

 

Appendix 2: Ethical Approval Study 1 

Faculty of Medicine Dentistry and Clinical Science 

 Research Ethics Committee 

frec@chester.ac.uk  

14/06/2016 

Lizzy Parker 
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University of Chester 

Parkgate Road  

Chester 

Dear Lizzy 

Study title: A qualitative investigation into the perceptions of sit-stand desk work 
among UK based workers.  

FREC reference: 1203/16/EP/CSN 

Version number: 1 

Thank you for the above application which was considered by the Faculty Research Ethics Committee 
at the meeting held on Wednesday 8th June 2016. 

Provisional opinion 

The Committee would be pleased to give ethical approval of the research, subject to receiving a 
complete response to the request for further information set out below.   

Your response will be considered by June Keeling (Lead Reviewer) and Ben Green (Chair of the Faculty 
Research Ethics Committee) on behalf of the Committee. 

Further information or clarification  

 Please clarify recruitment.  Initial invitation to participants has been detailed however there 
does not appear to be details on how they will be chosen (if more than 30 express and interest 
to participate) and how they will respond to the researcher if they wish to participate. 

 Please give an approximate of how many participants will be in each focus group. 

 Please amend outdated PIS (‘What is something goes wrong’ – Faculty name & ‘What will 
happen to results’ – MSc??) using updated form from REC webpage.  

 Participants can withdraw at ANYTIME, even during the focus group.   

 Check all documents for typing, spelling and grammatical errors. 
 

Please send one copy of your response template and revised documentation to the Committee, 
underlining or otherwise highlighting the changes you have made, and giving revised version numbers 
and dates to all documents.  

 

Responses should be submitted within two months of the date of this letter.  You do not need to 
resubmit your full application. Please send your response to the FREC Secretary, Institute of Medicine. 
University of Chester. Bache Hall, Countess Way, Chester CH2 1BR with an electronic copy to 
frec@chester.ac.uk 

 
The Committee will confirm the final ethical opinion on the application within a maximum of 10 
working days from receipt of an appropriate and acceptable response. 
 
Yours sincerely, 

 

mailto:frec@chester.ac.uk
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Ben Green 

Chair, Faculty Research Ethics Committee 

Enclosures: Response to MDCS REC template 

 

C.c.  Supervisor    

FREC Representative/Lead Reviewer  
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Faculty of Medicine, Dentistry and Life Sciences 

Research Ethics Committee 

 

frec@chester.ac.uk 

 

23/08/2016 

 

Elizabeth Parker 

University of Chester 

 

Dear Lizzy 

 

Study title: A qualitative investigation into the perception of sit-stand desk work among 
UK based office workers. 

FREC reference: 1203/16/EP/CSN 

Version number: 1 

 

Thank you for providing notice of variation to the above project.   

This variation has been approved by the Faculty Research Ethics Committee:-  

 Recruitment from a wider group at Shropshire Council. 
 

With the Committee’s best wishes for the success of this project. 

Yours sincerely, 

 

 

 

Professor Ben Green 

Chair, Faculty Research Ethics Committee 
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Appendix 2.1: Recruitment Poster Study 1 

 

 

 

Free Lunch Available  

Participants Required to Attend a Focus Group 

For a research project entitled:  

“A qualitative investigation into the 

perceptions of sit-stand desk work 

among UK-based office workers” 

 

Focus groups will be held between 1-2pm at Shirehall 

and Longbow house on a date to be confirmed 

(October 2016). 

 

A light lunch will be provided 

All data collected will be anonymised  

 

For further information please contact Lizzy Parker on 

e.parker@chester.ac.uk 
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Appendix 1.2: Informed Consent Form Study 1 

 

 

Title of Project:  

 

A qualitative investigation into the perceptions of sit-stand desk work among 
UK-based office workers 

Name of Researcher: Elizabeth (Lizzy) Parker 

 

                 Please initial box 

1.  I confirm that I have read and understand the information sheet for the   

      above study and have had the opportunity to ask questions. 

 

 

4. I understand that my participation is voluntary and that I am free to  
withdraw at any time, without giving any reason. 

 

 

5. I understand that the focus group will be audio-recorded.  
 

 

4. I understand that my name and personal details will not appear in any report. 

 

 

5. I agree to take part in the above study.    

 

          

Name of Interviewee Date              Signature 

 

Researcher Date Signature 
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Appendix 2.2: Questioning Route Study 1 

A qualitative investigation into the perceptions of sit-stand desk work among 

UK-based office workers 

Research Questions (RQ):  

4. What are participants' experiences of using sit-stand desks within an office 

environment? 

5. What are the perceived barriers and facilitators to using sit-stand desks? 

6. Are there any perceived benefits/drawbacks to using sit-stand desks? 

Questioning route for those already using SSD 

Opening Questions 

2) Introductions- name and how long you’ve been with the company/had a 

sit-stand desk 

 A quick and easy question all participants will answer to encourage 

future answers/participation in the group discussions 

Introductory/Transition Questions 

10) What motivated you to accept a sit-stand desk (SSD) at your workstation?  

11) How long do you tend to use the SSD/how long do you tend to sit down 

daily?  

Key Questions- To answer RQ 1 (Participant Experiences) 

12) Can you tell us about your experiences of using a SSD? 

13) What, if any, potential benefits of using a SSD were you aware of prior to 

having a SSD?  

14) What, if any, negative impacts were you concerned with prior to having a 

SSD? 

Key Questions- To answer RQ 2 (Barriers & Facilitators)  

15) What did, or might have, encouraged you to stand up more during your 

working day?  

a. Office/environment 

b. Footwear 

c. Types of work 

 

Prompts if required 
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16) What did, or might have, stopped you from standing up more than you 

did?  

a. Office/environment 

b. Footwear 

c. Types of work 

Key Questions- to answer RQ 3 (Benefits & Drawbacks) 

17) What benefits have you noticed since having your SSD?   

a. Physical 

b. Mental Wellbeing 

c. Work performance 

18) What negative impacts have you noticed since having a SSD?  

a. Physical 

b. Mental Wellbeing 

c. Work performance 

Ending questions  

Is there anything else you’d like to say about your experience of using the SSD? 

             

A qualitative investigation into the perceptions of sit-stand desk work among 

UK-based office workers 

Research Questions (RQ):  

4. What are participants' experiences of using sit-stand desks within an office 

environment? 

5. What are the perceived barriers and facilitators to using sit-stand desks? 

6. Are there any perceived benefits/drawbacks to using sit-stand desks? 

Questioning route for those who declined to use a SSD/do not currently use a 

SSD Opening Question 

9) Introductions- name and how long you’ve been with the company 

 A quick and easy question all participants will answer to encourage 

future answers/participation in the group discussions 

Introductory/Transition Question 

10) How long do you spend sitting daily?   

Prompts if required 

Prompts if required 

Prompts if required 
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Key Questions- to answer RQ 2 (perceived barriers/facilitators) 

11) Are you interested in having a SSD at work? 

12) What might have encouraged you to accept a SSD?  

Key Questions- to answer RQ 3 (Benefits & Drawbacks) 

13) What, if any, potential benefits of using a SSD are you aware of?  

a. Physical 

b. Mental Wellbeing 

c. Work performance 

 

14) What, if any, negative impacts of using a SSD are you aware of?  Or, do 

you have any concerns around using SSD? 

a. Physical 

b. Mental Wellbeing 

c. Work performance 

 

15) If you had a SSD how often/for how long do you think you would use it 

daily?    

 

a. What, if anything, might encourage you to use the 

SSD daily?  

b. What, if any, drawbacks to using SSD would you expect?  

c. What, if anything, might be a barrier to you using the SSD daily? 

Ending questions  

16) Is there anything else you’d like to say about your experiences of seated 

desk work or SSD? 

 

 

 

Prompts if 

required 

Prompts if required 

Prompts if required 
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Appendix 2.3: Sample Transcript 

Title:   Focus Group with Seated Desk Workers 

Location:  Parliamentary & Health Ombudsman, Manchester 

Date:   02/05/2017  

Moderator:  Ursula Kenny 

Transcribed by:  Lizzy Parker 

P1= VB P2= J  P3= LG P4= GB P5= MG  P6= SB 

LP: So I suppose a good question to start with is how much time do you spend sitting daily?  

P1D: Do you mean just in the job or in general? 

LP Well both really, in the job and then outside, how long do you think you’d spend sitting?  

P1D: It’s difficult 

P5D: The working day is 7 hours aren’t we, I mean some days I’m here 8 hours because I tend to work more days and then I always get up 
and down and start printing things and going for another cup of tea because I am and I do actually try to stand up on phone calls now because 
I get so stiff, so I am kind of mindful of it so I know I’ve got to sort of history of it, I think probably an awful lot of the proportion of the working day 
is spent sitting down you know especially if you’re sat on a train or a bus, you know, even if you walk either end, you’re really static.  

LP: What about the rest of you? 

P4D: I think about 9 hours a day. 6 hours here, 2 hours driving to and from and then about an hour at home. By the time you wash up, eat your 
tea, it’s time for bed innit’ so… I would say about 9 hours a day really 

P3D: It’s a little bit more difficult because in our role, about half a day we (gestures to GB) are on the telephone so we can’t really, well you 
can go but you can’t move away from the desk  

LP: And do you stand up  

P3D: I do, because I suffer with sciatica but sometimes, because we hot desk the chairs are not the same if you are in different places so 
sometimes I have to and so I always stand up (when I’m on the phone)  

LP What about the rest of you? 
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P2: Same, about 9 hours  

P1D: Same, but I do try to stand up and take breaks, again because I’ve got a bad back, which I think a lot of us do in the office, so I stand up 
every half hour, 45 minutes  

P4D:I mean, I have worked usually 7 hours but I’m always up and down and around that’s why I’ve taken about an hour and a bit off, just because 
I do move about so its usually 6 hours 

P6D: I think I’m about the same, I mean I work from home 2 days a week as well so I tend to probably during working hours I would say I’m 
sitting down for 90-95%. I think obviously the rest of the time (leisure time) I think it depends, in the winter I tend to lounge on the sofa (laughs) 
in the summer I might go out to my allotment so….and I walk and I go on the train so I’ve got a bit of a walk but not, not as much  

LP So you’re all saying you sit for around 9 hours per day- is that something that’s a concern to you? 

P5D: Yeah, especially I think from my personal point of view, because I’m an older worker perhaps, you realise you can’t keep on doing that 
so I started doing Pilates and since I started doing that I do have far fewer aches and pains and it sort of makes you think actually, I do need to 
be standing up more, I do think there are other things I could do, and it has made a huge difference so it sort of does make you think the more I 
could do to improve any aches and pains.   

P6D: I also tend to get sciatica and I used to drive quite long distances, so I think all those sorts of things can be improved.  

P5D: I think as you get older as well, it makes – to me it is actually finishing work totally or going part time, because I know it’s having a bad 
effect but I’m not sore when I’m pottering about, I do not  get sore but if I’m sat in here all day I ache and am sore so it is. It does effect when I’ll 
finish working, so it’s as simple as that really  

LP: and when you say sore, is it mostly back pain, or…. 

P5D: Yeah, back pain, sciatica…but I mean sometimes standing isn’t altogether, I do not  know about you, I’d rather walk! Or if you are 
standing, put one foot on a box or if I’m standing still I find can be painful. Have you got a treadmill desk (laughter)  

P3D: A bicycle thing…  

P1D: You do see them do not  ya!   

P4D:It doesn’t concern me, but, I know I need to probably stand more cos I can’t stand a lot because I’m registered disabled, but obviously 
sciatica in both my legs my feet swell up, back’s knackered my knees are sore.. I’m only 33 but I feel about 95 and I’m on morphine and a lot of 
painkillers which I have to take every day so, sometimes I do stand up, but, other times, its better for me to sit down if I’m having a bad day, so 
if I go out to say Chester Zoo, I might have to take my wheel chair I wouldn’t be able to walk around all that far  

LP So the solution is not so clear cut for you.  
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(Looks to other participants who have yet to contribute their concerns) 

Is it something which concerns you- sitting time?  

P1D: I think my back issues are caused by two things- desk working, and being overweight, two factors combined, not moving.  I move a lot 
more now in this job because I’m conscious of it and aware of it, and cos of my previous injury but in my previous job, where I did recruitment 
where I didn’t know about, I didn’t have as much insight as I do here, I could spend 10 hours a day and not move once and that’s where I think 
I’ve suffered with my injury. I have to do things like hot yoga and stretches, obviously not now (points to tummy), but after I’ve had my baby I’ll 
do stretches and pregnancy yoga at the moment  

LP: and was it getting that injury that took you to think about your sitting time?  

P1D: two things, it was the injury and the insight that I’ve had from this job. I’m in health and safety  

LP So what about the others then, is your sitting time a concern?  

P2D: Yeah, well, I need to start getting up more but because I just feel busy all the time I do not  but I try to go for a walk on my lunch  

LP so where sitting time is a concern to you, why do you think that is, or is there anything making you feel that your sitting time 
isn’t necessarily a good thing? 

P6D: I think it’s a   thing, sitting for a short time … when you’re focusing on what you’re doing, you forget, especially if what we tend to have, 
we do have phone conversations and things, but some of the time we’re spending the day on various reports and things and when you’re on 
those long activities you’re just thinking about what you’re doing and you’re not thinking about yourself, so  

P3D: What we do really is constantly on calls so you  

P4D:cos you’re constantly rotating as well,  

LP: So with that in mind, for want of a better word, being stuck at your desk, is that why- well first of all are you interested in a SSD 
and if so, why? 

P6D: Well I’m interested in it, cos it just seems a way where you can carry on with your job and it just seems much healthier burns off the extra 
calories as well , standing up um, but, I do, it just sounds healthier and although it was sort of mentioned a few years ago I do think now there is 
more of it about and it’s not so quirky, not so odd and I think it’s more acceptable and if there’s an opportunity to do that I’d definitely be interested, 
just because of the health benefits. Especially if there’s the opportunity to sit down- for a while I thought it was just sit or just stand! Which is a 
bit extreme but if you can have it so you can stand up and make a phone call or stand up and look at your thing that would be  

P4D:I was going to say, I haven’t had one but in my old job, my colleague had one and the benefit she had from being able to use it was so 
much better for her because she used to really, really suffer but it, it wasn’t a fact she wasn’t able to move about. 
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P1D: We’ve got two people in the office who’ve been using them and they’ve had em, but it’s like quality as well isn’t it with the desk to suit 
individual needs so it’s not just about sitting and standing but as well as that if you’re sat down you can have it at the height suitable for you so 
it’s just a whole range of flexibility to suit individual needs which I think you need 

P5D: Because it’s random where you are here which is really frustrating, because I was moved to the other floor a few weeks ago. I was-
random just because our desks had the sit-stand ones where you put them up and down and it was the first time I used it and it was a revelation 
and I actually got benefit but then of course they moved us about, I got moved to a different desk, no opportunity to (sit-stand) and I do not  really 
think it’s fair that it isn’t available to all and it seems to be totally random who gets what! And I do not  think there’s, I do not  know what you have 
to produce to say “I would benefit from one of these can you give me one”  

P1D: there’s not cos it’s not a legal requirement so it just depends on where you sit at the moment  

MB: it just doesn’t seem terribly fair  

P4D: the only thing that bothers me about it is, I’m not gonna be able to stand up for ages so is it gonna be up down up down 

MB: It is a bit! You’ve got to crank it, like a lock canal boat 

P1D: There are different kinds  

P4D: I do want to give it a go but,  

P3D: I do not  think the crank would be suitable for you  

LP Is there anybody then that wouldn’t take the sit-stand desk if it was offered to them? 

All shaking their heads  

 So we’ve touched on it already but I’d like to talk a little bit deeper about what you think the benefits would be then, if you’re all 
saying you would like, or you would accept a sit-stand desk, what would you expect the benefits that you would see would be? 

MB: Fewer aches and pains probably, well, you know that the discs are all compressing, the whole time we’re sitting here this is all 
compressing and some of us aren’t on terribly good chairs either so if your knees are up, you aren’t comfy. You get in a position and then you 
do not  move.  Whereas you are, at least if you’re standing up you’ve got an opportunity to move a lot more- I used to put a knee on a chair just, 
you know, you’re getting a bit more flow around the joint 

P6D: I think it’s less stiffness, again I think maybe that’s an age thing. I know if I’ve been a bit active on the weekend and then I sit all day 
Monday, but Tuesday you try to get up and you think hmmm can I get out of this chair, so I think something that just generally helps your mobility 
and makes you feel less stiff and I might be wrong but I think once you find yourself hunched over a desk and you try not to but you know you 
see yourself in that (monitor) so I think it’s just the opportunity to feel better and benefit from it. Maybe the odd calorie might get consumed  
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MB: I think a general awareness as well, not only, well in the whole workforce wouldn’t it of actually, let’s not just sit down all day, like in that 
programme snippet you sent around it was quite interesting, you know sitting 70% of the time and the risks of cancer and heart disease, it was 
quite an eye opener actually um and I think that makes it more widely known for people that are otherwise healthy, but well they may think they’re 
healthy  

LP What about the rest of you? What benefits would you expect?  

P3D: probably be similar, like I know for me, I said earlier where chairs can be different where you’re sat you might think you’re in a comfy 
position but it’s not set for you, and I know that sounds daft but like if you’ve got your own chair you can get it the way. And I tend to find I’m 
leaning over and not sitting in the right way. So hopefully by being able to change it, you’re hopefully not getting pains and stuff. Probably like, 
just being able to stretch and move and  

You can do some typing standing up, if you’re sitting down you can stand up for certain things so it’s that   

LP so it’s that freedom of movement and those musculoskeletal pains you’re anticipating  

P6D: and I think the chance to move to a different way of doing it for a reason just really refocuses you and makes you think more again, about 
I know we do get lots of training and we’re told to do this and do that but I think really going onto a new way of doing it does refocus you and 
makes you think again about what you can do to improve posture and health  

LP so that awareness to make it your own responsibility and 

P6D: and not just to do it in work, but there are lots of things you can do outside of work as well. As I say I do work from home two days a week 
so if I was given the chance I would do it then as well. I’ve got a desk I can move higher but I’d need a chair but you know I’d be happy to carry 
on doing that at home, you just want to be um.  

P3D: it would make it easier for us to be able to adjust that equipment and sit comfortably 

P4D: I won’t really know until I’ve tried one of these cos I’m always in pain anyways- sit, stand, lie down, anything but um it’s worth a try and I 
have got loads of other health problems so it might help them so, it’s worth a try,  

LP so as well as the musculoskeletal and the ability to take control of your own work space is there any other benefits that you 
think you might get? 

P6D: I think you are more assertive on the phone if you’re standing up! Because you know you’re taking in (gestures a deep breath) I do not  
know how….. but then on the other hand if you’re having a quiet conversation you do not  want people to hear it is harder. Because there are 
some, you know we get, very difficult complainants at times so sometimes you want to be quite quiet on the phone because you do not  want 
the whole office to know that you’ve got this sort of awful person at the end! But I do think your breathing and you know  

P4D: difficult is one word for ‘em… there’s a lot of other words!  
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P1D: and if you’ve got less aches and pains then you’re more productive. If the first of what we said is right then that can only have benefit as 
well  

LP so you’re saying not only your health but your productivity might improve as well? 

 So touching upon what you said there, you know, standing up more. Are there any potential drawbacks to using a sit-stand desk? 

P6D: there could be noise issues because at the moment we sit kind of, we have a panel running behind – but maybe you could hook that up 
to your computer. Because if everyone is talking, especially where we are, if you’re getting more vocal, you do need a little bit of a sound barrier 
because everybody is doing different kinds of work, some people are focusing and trying to write a report, others are on the phone trying to have 
conversations so I do not  know whether if there was a mixture of people wanting to sit lower and others wanting to sit high, whether you’d have 
to sit in a separate space and maybe have a, not a bigger barrier, but just one that was higher, the same level fo the desk. I do not  know if that’s 
what you do? (Looks to VB for clarification)  

(Muttering around a solution and where the barriers are attached)  

 OK, well if you did have a high seat bank then they would raise automatically with the desk in that case. 

P1D: you’d have to have individual ones cos you’d have people sat at different heights and if you’re hot desking yeah you’d have to…. It’s a 
difficult one 

SB I mean it’s something to think about, I’m not saying it’s a complete barrier but there might be a bit more noise if your voice is starting to 
carry more  

LP Any other drawbacks you can think of? Any negatives? 

P1D: No, ‘cos you can still sit down so it’s only gonna bring a positive not a negative 

P5D: Its personal choice isn’t it, you do not  have to use the opportunity  

P3D: Maybe if you’re hot desking, I do not  know if it messes up hot desking?  

P1D: Not if they’re all the same (the SSD) that’s the problem that we’ve got at the minute is they’re all different and there’s restrictions even if 
you’re hot desking  

LP so really there doesn’t seem to be any concerns around having SSD then, other than maybe around certain tasks? OK.  

 So if you had a SSD then, how long would you guess you’d use it daily or how you’d use it? Would there be patterns or tasks 
that would be better suited?  

P2D: I would probably sit down for an hour and then stand for half and just keep changing 
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P4D:  

P1D: Depend on what task I’m doing, if I’m doing like a paper I’d probably want to sit down and be comfortable but if I’m doing 20 small tasks 
I’d probably prefer standing up  

P5D: Often when you’re doing reading, cos some of us have got papers, and that was really helpful to stand up doing that I found. But then I 
didn’t find it desperately easy to type at that level but then I think that’s just practice!  

 But I tended to do, sometimes I felt I kept it up because it was such a faff to get it up and down but I was starting to go home and think 
oh I’m really achy now, I’m nearly worse not sitting.  

LP so is that another drawback, the ergonomics of the desk? 

P1D: yeah, having it up too long as well 

P6D: In my own mind I’m thinking, if I stood up for ¾ of an hour then sat down for ¼ of an hour regularly, that would stop the aching, because 
I mean initially, especially if you’re not used to doing it that might be an issue. But I’m envisaging there’s nothing I wouldn’t be able to do standing 
up but I might be wrong, it’s just a matter of time getting used to it  

LP so we’ve mentioned sort of different tasks that you think real fine, concentrated tasks you may struggle to do standing up?  

 (Mutters of mixed reviews on this comment) 

 So with that then, if you think that you would use it quite regularly up and down what do you think would encourage you to 
start doing that or stay doing that? Anything that would be useful in terms of what you could do or? 

P2D: I’d probably put a notification in my calendar  

LP so sort of a nudge?  

P1D: I tried the break software once but it was just annoying! Works for a little bit and then you just start to ignore it! You’d probably get into a 
pattern wouldn’t you and know what works well for you  

P3D: I’d probably be more likely to do it when I saw somebody else do it! So if everybody was doing it then… 

P6D: I think the other thing as well is, well not that we have a lot of meetings these days, but having one stand up meeting cos that makes you 
you know- well it makes for a shorter meeting in a lot of cases- but I think I have worked in organisation s where they tried to do that and urm I 
think it just reinforces that this is a normal way of working 

P5D: I do 



 

348 
 

P6D: and I think that um just makes people think.  It’s doing things that make people think about what they’re doing and um  

LP so you think the culture then, what your colleagues are doing,  

P6D: I think it would be a chance to change the culture actually which would give people the opportunity to think about it 

P4D: well I’ve never heard of this before I came here!  I could definitely do with getting that  

LP Ok so again we have touched on it but is there anything else that you feel might be a barrier if you did have a SSD- anything 
we might not have spoken about?  

P6D: well, only if you have a physical ailment and whether it’s temporary or permanent, I mean i think it’s not going to be suited to everybody 
at a given time but  

Unknown and cables, if it doesn’t stretch  

P6D: yeah, the IT needs to work with it and the thing about screen height – does it need to be adjusted?  

P1D: if you’ve got a good monitor, if you’ve got an adjustable monitor  

P4D: do you need a new chair? Or can you use your own chair? 

LP um, so you can keep your own chair because when you’re in a seated position it should just be the same height as a standard 
desk then obviously when you’re standing you just move the chair aside or pop it under or wherever is convenient 

P2D: I’d get a perch on mine 

 Murmurs of agreement 

P3D: I tried one and it didn’t, no, no I wasn’t sure (talking about a percher chair) I didn’t enjoy that  

P5D: I think its learning how to sit high with back support or without it because I know anytime I sit on a high chair would be when I’m in a 
restaurant or when people have those like kitchen bars and they’re not that comfortable to be frank so I do not  know what It’s like to sit on a 
comfortable high chair  

P3D: it’s like a bike seat kind of thing, I know that sounds daft that, but  

P5D: I tried one once, I did find it quite, cos it did make you, because it made you in the right position but then someone, some research said 
it hurt their knees. But yeah somebody got one at home and I tried it and it was really comfortable and it did make you do less sitting, the other 
thing about it should be you’re not slouching  and it works your core  
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P4D: I do not  know how much good that would be for me. OH have just given me another chair anyway so… 

P3D: I think it does everything that the other chair does, it’s just an extra!  

P6D: if you’ve been taught how to sit in it and then remind yourself. I know we’ve done that with these chairs but we do not  and when we hot 
desk you know people putting tags on them that say their name so they can find that chair again, a lot of that goes on, so I do not  know if it 
would make it easier. It needs to be easier but it also needs to be part of an education process as well –how you can make it better.  

LP so before we finish off, I know a couple of you mentioned you had colleagues or friends who’ve used SSD. What sort of benefits 
did they experience, or did you see in them? And did they have any negative feedback?  

P3D: my previous work colleague, had a massive improvement to her kind of working life because she had, I can’t remember what the condition 
is, but she eventually will be in a wheelchair so she was spending a lot of time she was literally like couldn’t stand up properly because it was so 
uncomfortable for her, so that meant she was having a lot of time off work. Whereas, now she’s got this desk she’s can change when she feels 
wants to change it totally it improved like, her time in work. She’s not really got any time off cos she’s constantly fighting that condition and, just 
like, you do not , didn’t see the pain on her face as much because she was improving her work life. So it was massive, she was more productive 
cos she was at her desk more and not having to walk around and so it was a massive benefit to her 

LP anyone else any experiences form colleagues? 

P1D: just less aches and pains we’ve got a couple in the office at the moment who just, yeah, some of them have provided like by preference 
because they’re lucky where they’re located and they’ve said they wouldn’t be without one if they had a choice!  

LP is there anything else we haven’t covered you’d like to mention about sit-stand working? 

P6D: does it affect how you should be sitting for typing?  

LP and VB 90 degree angle at elbows 

P6D: it’s knowing what the right height is isn’t it, cos that can’t be easy to get the right height for everybody um so I would imagine it’s … to be 
able to supply something like that to those who have it 

P1D: our current desks can’t come with us when we move office-they’re too big. Fingers crossed. They are big desks which would … .our 
layout 

LP so that’s another ergonomic drawback is it 

P1D: yeah, some of them are in big blocks of 8 in the office and they’re just, depending on your layout it might not work at all. The office floor 
might not be long about 
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P6D: we still need, we won’t get rid of paper in our cases! So we’re still using a lot of paper so we do still need reasonable amount of space to 
get through an investigation.  

LP: so that’s another consideration then? 

P6D: I do think our current desks are the most generous I’ve ever worked with there’s so much room 

LP so you’d need the SSD desk to keep that space at the top? 

SB yea you do still need the desk space. And I do wonder how people who are sat down low would feel if you’re peering over their shoulder 
(if you’re stood up). Which you’re not of course, cos you’re focusing on your own work! But that’s how it might feel  

P3D: it might be like, power,  

LP would it be an issue? 

P5D: I do not  think so, you’d adapt and you’re so busy on your own stuff I mean honestly!  

P6D: I find it, I can’t see why anybody wouldn’t want to try it given the opportunity?  

LP what about if you were the only one in an office using it? Do you think that would impact on how you used it? Whether you 
used it?  

P5D: no, it’s what happens now really isn’t it. Two people are standing up but you do not , you just go oh lucky them really! I did feel a bit of a 
fool the first time I did it but, then, it was just accepted  

LP so you wouldn’t feel self-conscious if you were the only person? 

P6D: you might if you’d just joined the organisation?  But not if you’ve been here a while I think. Especially if we’re talking about the benefits 
of it. It becomes part of the culture really 

LP so it comes back to the culture  

P6D: if everyone was using it, you wouldn’t be the odd one out if you were standing –you’d be the odd one out if you were sitting!  

LP is there anything else anyone else wants to add?  

ENDS 



 

351 
 

Appendix 2.4: Analysis Process  
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Appendix 3: Ethical Approval Study 2 

Variation post approval of Research Amendments 2017/18  

  

  

Faculty of Medicine, Dentistry and Life Sciences  

Research Ethics Committee  

  

frec@chester.ac.uk  

Tuesday, 12 June 2018  

  

Elizabeth Deery  

Department of Clinical Sciences and Nutrition  

University of Chester  

Parkgate Road  

CH1 4BJ  

  

Dear Lizzy,  

  

Study title: Vascular and metabolic adaptions following periods of sedentary and 

standing based work.  

FREC Reference: 1215/16/EP/CSN  

 Version number: 1    

  

Thank you for providing notice of variation to the above project.    

  

This variation has been approved by the Faculty Research Ethics Committee:-  

  

 Study location for Continuous Glucose Element.  

  

With the Committee’s best wishes for the success of this project.  

  

Yours sincerely,  

  

  
  

Professor Stephen Fallows  

Deputy Chair, Faculty Research Ethics Committee.  
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Appendix 3.1: Recruitment Poster Study 2 
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Appendix 3.2: Participant Information Sheet Study 2 

PARTICIPANT INFORMATION SHEET 
Acute glucose excursion following periods of sedentary and standing based work. 

You are being invited to take part in a research study.  Before you decide, it is important for you to 
understand why the research is being done and what it will involve.  Please take time to read the 
following information carefully and discuss it with others if you wish.  Ask us if there is anything that is 
not clear or if you would like more information.  Take time to decide whether or not you wish to take 
part.  
 
What is the purpose of the study?  
The purpose of the study is to determine whether the use of a sit-stand adjustable desk, can be 
beneficial to one’s blood glucose levels.    
 
Why have I been chosen? 
You have been chosen because you are a healthy adult working in a UK office.  
 
Do I have to take part?  
No, all potential participants are volunteers and you should not feel obliged in any way either by the 
researchers, your employer, or your work colleagues to participate. If you do agree to participate and 
then realize you wish to withdraw from the entire study, or individual measures, you are free to do so 
without reason and without prejudice to your work. You can withdraw up until the point of data 
analysis.  
 
What will happen to me if I take part? 
Prior to taking part, and assuming you meet the eligibility criteria, we will ask you to sign an informed 
consent form.  We also ask that should your health status/eligibility for the study change that you let 
researchers know in the first instance.   
 
You will be asked to use a sit-stand adjustable desk (pictured below) for a period of three days, whilst 
continuing with your normal desk work.  The desk can either be added to your current work-station for 
the three day period, or, if your work permits, you could use the desk within CCL001, the laboratory it 
is situated within.   
 
Measurements take will be: 

 Body mass index, waist circumference:  weight will be measured using stand on scales, and waist 
circumference with a flexible tape measure placed around your waist.  Height will be taken to 
calculate BMI.   

 Sedentary Time will be measured using a thigh worn activity monitor (ActivPAL).   

 Food diary: You will be asked to consume exactly the same food and drink on testing days, and a 
food diary will be kept to help you adhere to this.  

 You will be asked to fast prior to the first finger-prick blood measurement we take and will be 
asked to abstain from exercise over the three day period and the 24 hours prior to testing.   

 Continuous Glucose Monitoring a small probe will be inserted to the skin which may be worn for a 
number of days- to be inserted and removed by trained researcher.   

 Finger prick blood sampling during each working day you’ll be asked to consume three meals.  
Before each meal you’ll be asked to take a finger prick blood sample which measures the glucose 
in a droplet of blood. The researcher will show you how to do this, and can assist with this at your 
desk if you’d prefer.  A minimum total of 9 droplets of blood would be measured over the three 
days.   
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What are the possible disadvantages and risks of taking part? 
To begin with, you may feel some sensations in your joints and your muscles may feel a little more 
tired than usual. This is why we recommend building up your standing time gradually.  In such an 
event of any ache, pains or symptoms related to the altered working posture and position, return to 
your normal seated working position and report this immediately to your company’s occupational 
health personnel and the research team.  Some people may dislike the glucose monitoring and taking 
their own blood droplet, for this reason the researcher would be on hand to assist as necessary.   
 
What are the possible benefits of taking part? 
By taking part, you will be contributing to the development and our understanding of the health 
benefits of standing-up at a desk.   We may also be able to offer you some healthy living advice as a 
result of taking part in the health measures.   
 
What if something goes wrong? 
If you wish to complain or have any concerns about any aspect of the way you have been approached 
or treated during the course of this study, please contact the Dean of the Faculty of Medicine, Dentistry 
& Life Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, 01244  511000. 
 
Will my taking part in the study be kept confidential? 
All information which is collected about you during the course of the research will be kept strictly 
confidential so that only the researcher carrying out the research will have access to such information.  
Participants should note that data collected from this project may be retained and published in an 
anonymised form. By agreeing to participate in this project, you are consenting to the retention and 
publication of data. 
 
What will happen to the results of the research study? 
The results will be written up into a thesis for the final project of my PhD. Individuals who participate 
will not be identified in any subsequent report or publication. 
 
Who is organising the research? 
The research is conducted as part of a PhD within the Department of Clinical Sciences & Nutrition at 
the University of Chester. The study is organised, with supervision from the department, by Elizabeth 
(Lizzy) Deery.   
 
Who may I contact for further information? 
If you would like more information about the research before you decide whether or not you would be 
willing to take part, please contact: 
Lizzy Deery: e.deery@chester.ac.uk 
 
Thank you for your interest in this research. 

mailto:e.deery@chester.ac.uk
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Appendix 2b Participant Information Sheet Supplement 

 

Sit-stand adjustable desk 

You will be asked to use the 

sit-stand adjustable desk for 

between 2-4 hours per day, 

which is in line with current 

recommendations.  This will 

be built up gradually, and 

ultimately at your discretion.   

 

 

 

 

 

 

 

 

 

 

Body Mass Index & Waist 

Circumference 

Your height and weight will 

be measured as pictured to 

the right.  You may have had 

this done before at your 

health center.   

We will also take a 

measurement of your waist 

as shown in the picture to 

the right.  This can be done 

next to the skin, or over a 

light top if preferable.   

  
Sitting Time- ActivPAL: 

 

These monitors will be stuck 

to your mid, upper thigh as 

pictured.  They will tell us 

about the amount of time 

you spend sitting, standing 

and lying.   

These monitors can be worn 

during showering but not 

during bathing or 

swimming.   
  

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp7PrPtf_NAhXCLcAKHSgDAtwQjRwIBw&url=https://www.youtube.com/watch?v=bsW4hUmWEL4&psig=AFQjCNECwHtxLcnv5gk7bIYeU-A9A04fQQ&ust=1469013895048824


 

357 
 

Food and Glucose Diary 

You will be asked to keep a 

record of what you eat and 

your blood glucose levels 

prior to each meal over the 

three day period.    

 

Blood Sugar Levels- 

Continuous Glucose 

Monitoring 

A small thread-like monitor 

will be inserted under the 

skin on the abdomen 

(stomach) area as shown in 

the figure (right).  This will 

measure your blood sugar 

levels continuously over a 

number of days.  This tells 

us about how well your body 

can manage the sugar in 

your blood. We will ask you 

to take sample of a droplet 

of blood from your fingertip 

before each meal, recording 

this in a log we provide you 

with.  

 

Blood Tests 

Each day you will be asked 

to measure your blood 

glucose (using a finger-prick 

test) before each meal.  The 

pin prick will draw less than 

a teaspoon of blood (a 

droplet) to your finger tip 

which will be collected.  

This will then be inserted 

into a machine which will 

tell us about your blood 

glucose levels.   
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Appendix 3.3: Data Collection and Informed Consent Sheets Study 2 

 

PARTICIPANT CONSENT FORM 

 

Vascular and metabolic adaptations following periods of sedentary and standing based 

work.   

Please tick box 

I agree to take part in the above study 

 

I confirm that I have read and understand the information sheet for the above study and have 

had the opportunity to ask questions 

 

I understand that I have the right to withdraw from this study at any point, without reason or 

prejudice.   

 

I understand that I can withdraw also from individual measurements during the study period 

but still continue with the study.    

 

I agree to take part in the above study and associated measures detailed in the Participant 

Information Sheet and during Participant Information sessions to include: 

 Height, weight and waist measurement 

 Finger prick blood measurement  

 Continuous glucose monitoring 

 Activity Monitoring 

 

Name of Participant   Date    Signature 

___________________                ________________   ____________ 

 

Researcher    Date    Signature 

___________________                _________________   _____________ 
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PARTICIPANT CONSENT FORM  

 

Medtronic iPro™2 & CareLink™ iPro™ 

 
Dear Participant, 

 

Please read this Participant Consent Form carefully, as you will be asked to provide your agreement and consent 

to the terms and instructions below regarding your use of the Medtronic iPro™2 digital recorder (“iPro2”), a 

continuous glucose monitor, and this office’s use of the CareLink iPro web-based application for the sit-stand 

desk study you have volunteered to take part in.  If there is anything in this Consent Form that you do not 

understand or have concerns with, please ask the researcher for clarification.  Please note that if you do not 

agree to the terms of this Consent Form, we cannot place an iPro2 on you, nor use the CareLink iPro application 

to analyse your continuous blood glucose data.  A decision not to consent to this measure will not exclude you 

from the study. 
 

This Consent Form is separate from, and in addition to, any other consent or authorization form you 

have received from our research team. 

 

iPro2 
 
The iPro2 is a continuous glucose monitor placed on your body for a period of 4-6 days, which will 

continuously record your glucose levels.  The results of the recordings can be recorded, placed in a report, 

analyzed, etc. (through the CareLink iPro website), and will assist our research team in understanding whether 

there is a beneficial impact of standing up at work, on blood glucose levels. The iPro2 should only be used 

pursuant to our instructions.  When wearing the iPro2, you agree and commit to the following: 

 

h. You agree to collect at least 3 blood glucose fingerstick tests per day. 

i. You agree to enter all meals, medication, and other relevant activities including standing-desk 

use on a log sheet. 

j. You agree to abstain from exercise whilst wearing the iPro2 sensor, as this could impact upon 

blood glucose levels.  

k. You agree to check the insertion site daily, to verify the sensor is fully inserted and that the 

site is not irritated, excessively red or painful.  (You understand that the possible risks include 

inflammation, infection, and/or bleeding at the sensor insertion site.) 

l. You agree to return the iPro2 within 2 days of completing the wear period. 

m. You agree to take every precaution when handling the iPro2, and understand it is a sensitive 

medical device.   

n. In addition, you agree to follow any other specific instructions we provide regarding the iPro2, 

and to call our office immediately if you experience problems or have questions. 

 
If you have any questions about the iPro2, please contact our researchers and, if necessary, your physician or 

health care professional.  

 

 

CareLink iPro – General Information & Participant Privacy 
 
The iPro2 uses a software application called CareLink iPro.  This is a centralized, web-based software 

from Medtronic used by health care professionals to upload, store and analyze glucose readings from 

participants who have worn an iPro2.  In addition to the glucose readings from the iPro2, we may also upload 

certain background information for identification purposes, including your name, date of birth, a participant ID 

number, and limited information regarding your type of diabetes (collectively referred to as “Protected 

Information”).  Once your Protected Information is uploaded through the CareLink iPro website 

(http://www.carelinkipro.com in the U.S.; http://ipro.medtronic.com outside of the U.S.), it will be stored on a 

secured computer server (database) located in a U.S. Medtronic facility (Minnesota) for participants in the U.S., 

or a secured computer server located in a Medtronic facility in Heerlen, Netherlands, for all non-U.S. 

participants.  Accordingly, please note that your Protected Information may cross country borders when 

transmitted to a CareLink iPro server. 

 

http://www.carelinkipro.com/
http://ipro.medtronic.com/


 

360 
 

Our office and Medtronic place great importance in maintaining the privacy and confidentiality of your 

Protected Information (i.e., your medical and personal information).  Medtronic has established significant 

security measures and safeguards for your Protected Information when used with the CareLink iPro website and 

stored on the CareLink iPro server.  All Protected Information sent through the CareLink iPro website will be 

transmitted to the CareLink iPro server using HTTPS protocol and strong (128-bit) encryption.  In addition, 

each CareLink iPro server features a secure architecture consisting of a three-tier firewall system, as well as 

password protection, designed to protect the privacy of your Protected Information.  

 

Medtronic Access to Protected Information 
 
Please note that Medtronic is responsible for hosting and maintaining the CareLink iPro servers, and 

therefore will have access to your Protected Information that this office has or will upload through the CareLink 

iPro website.  Medtronic may also study your Protected Information for purposes of advancing or improving its 

products, therapies or services for the benefit of future participants.  Medtronic may do this by analyzing, 

studying, conducting education, and/or monitoring the data (usually in aggregate form) stored on the CareLink 

iPro servers.  Please note that Medtronic will not review any Protected Information for purposes of identifying 

clinical or medical issues regarding you or other individual participants. 

 

In addition to the system protections mentioned above, Medtronic as a company enforces important 

participant privacy safeguards and policies internally to protect your Protected Information, including restricting 

access to only those employees (and certain contractors) who may need access to this information to do their 

jobs.  Medtronic will take all appropriate steps to ensure that any contractors utilized will comply with 

applicable standards and policies for maintaining the privacy of participant data.   

 

Your Protected Information stored on a CareLink iPro server will never be used to market to you, place 

you on any mailing lists, or sold to anyone for marketing purposes.  Also, Medtronic will not share your 

Protected Information with any outside entity or third party.  Limited exceptions exist to this prohibition, such 

as where the Protected Information is (1) completely de-identified (made anonymous) so that you (or any other 

individual participant) cannot be identified in any way, (2) requested by a government office or agency, court 

order, or a similar authority, or (3) disclosed to protect an individual’s health, safety or welfare.   

 

* * * * * 
By signing below, I acknowledge that I have read, fully understand, and agree to the above terms 

of this Consent Form, including those terms regarding the use of the iPro2 and the storage and use of my 

Protected Information (as described above) through the CareLink iPro website.  I have had an 

opportunity to ask questions and to receive answers.  I realize that my consent is voluntary, and I may 

refuse to participate or utilize the iPro2 and the benefits of CareLink iPro.  

 

 ___________________________________   _____________________   

Signature of Participant      Date   

 

___________________________________ 

Print Participant Name 
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Data Collection Sheet 

 

 

Participant ID:       DOB:     

 

Date:     

 

 

Informed consent?       (Tick to confirm)  

 

Confirmed Fasted?       (Tick to confirm) 

  
ActivPal fitted?        (Tick to confirm) 

    

ActivPAL serial number:          

 

CGM fitted?        (Tick to confirm)  

 

Briefed on monitoring own glucose     (Tick to confirm)  

 

Briefed on returning monitors (activPAL and CGM) (Tick to confirm) 

 

Anthropometrics 

Height Weight Waist Circumference 
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Appendix 3.4: Blood Glucose and Diet Diary Study 2 

 

Food Diary and Blood Glucose Log 

 

 

 

 

 

 

N.B. You can either complete this paper version, or type your information into the 

iProTM2 app, available on Apple and Android. 

 

 

 

 

 

 

 

 

 

If using the app, please use the following clinic code:  ID: GB12-2151 

 

On day two (sit-stand day) please aim to stand for at least 10 minutes per hour.  

 

You may find it useful to set a timer on your phone or computer to remind you.   
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Comments:            
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  Test your blood glucose four times per day; before breakfast, lunch and dinner 
and before sleep.  Avoid eating food or drinking sugary beverages between 
meals.  Ensure you’re consuming the exact same food type and quantities 
across all three days 

 The device can be removed at any time should you want or need to, by simply 
peeling off the adhesive, like you would with a plaster.  Should you remove the 
device, ensure you do not discard the sensor as this needs to be returned to the 
research team.   

 There is no need to remove the device to swim, wash or bathe. 
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Comments:            
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  Test your blood glucose four times per day; before breakfast, lunch and dinner 
and before sleep.  Avoid eating food or drinking sugary beverages between 
meals.  Ensure you’re consuming the exact same food type and quantities 
across all three days 

 The device can be removed at any time should you want or need to, by simply 
peeling off the adhesive, like you would with a plaster.  Should you remove the 
device, ensure you do not discard the sensor as this needs to be returned to the 
research team.   

 There is no need to remove the device to swim, wash or bathe. 
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Comments:            
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  Test your blood glucose four times per day; before breakfast, lunch and dinner 
and before sleep.  Avoid eating food or drinking sugary beverages between 
meals.  Ensure you’re consuming the exact same food type and quantities 
across all three days 

 The device can be removed at any time should you want or need to, by simply 
peeling off the adhesive, like you would with a plaster.  Should you remove the 
device, ensure you do not discard the sensor as this needs to be returned to the 
research team.   

 There is no need to remove the device to swim, wash or bathe. 
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Appendix 4: Ethical Approval and Amendments Study 3 

  

 

 

 

 

Faculty of Medicine, Dentistry and Clinical Sciences 

Research Ethics Committee 

frec@chester.ac.uk 

 

15/10/2015 

 
 
Elizabeth Parker 
Department of Clinical Sciences 
University of Chester 
 
Dear Lizzy 

 

Study title:  Cardiovascular and metabolic responses to standing desk work
   

FREC reference: 1022-15-EP-CSN 

Version number: 2  

Thank you for providing notice of variation to the above project.   

 

This variation has been approved by the Faculty Research Ethics Committee:- 

 

 Additional blood analysis. 
 

With the Committee’s best wishes for the success of this project. 

Yours sincerely, 

 

 

 

Simon Alford 

Chair, Faculty Research Ethics Committee 
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Appendix 4.1: Participant Information Sheet Study 3 

 

PARTICIPANT INFORMATION 
 

Cardiovascular and metabolic (cardiometabolic) responses to sit-stand adjustable 
desk work in a call-centre 

 

You are being invited to take part in a research study.  Before you decide, it is important for 

you to understand why the research is being done and what it will involve.  Please take time 

to read the following information carefully.  If you would like further information, please do not 

hesitate to ask our research team.  

What is the purpose of the study?  
The purpose of the study is to determine whether the use of a sit-stand adjustable desk, for 
those who are desk bound, can be beneficial to one’s cardiometabolic health.   As part of 
Virgin Media’s commitment to employee wellbeing, they have agreed to collaborate with the 
University of Chester on a public education and research project to confirm such evidence and 
potentially to look at new rationales and benefits of standing-up at work. 
 
What will taking part in the study involve? 
Prior to taking part, and assuming you meet the eligibility criteria, we will ask you to sign an 
informed consent form for the health checks, prior to and after using a sit-stand desk.  We also 
ask that should your health status change/eligibility for the study change that you let 
researchers know in the first instance.   
You will be asked to use the sit-stand adjustable desk for a period of 6 months, for the 
recommended time period of between 2 and 4 hours per work shift.    We would then ask you 
to write down any weekly times spent standing and any comments you have as a result using 
the sit-stand adjustable desk.     
After 6 months and 12 months, you will be asked to complete repeat health measures, 
collecting the same data as we will prior to the start of the study.   
 

Cardiometabolic Health Measures will include: 

 Heart rate monitor and integrated accelerometer chest strap to be worn during the 
working day at a number of testing time points and during aerobic exercise test.   

 Repeated glucose and cholesterol measurements to be taken at 10 time points for 2 
days using either finger prick capillary sample or continuous glucose monitoring device 
which may be worn for a number of days.   

 Body mass index, waist circumference and blood pressure  

 Aerobic fitness will be using the Chester Step Test.  This is a test which involves 
stepping on and off a step of set height, for a maximum of 10 minutes.  Exercise 
intensity will be measured using heart rate and rating of perceived exertion (RPE).   

 Physical Activity will be measured using the International Physical Activity 
Questionnaire (IPAQ).  This will take around 10 minutes to complete and asks short 
questions based around your exercise/physical activity levels over the past 7 days.   



 

368 
 

 You may be asked to fast or abstain from alcohol, caffeine and exercise prior to some 
measurements 

 You will be asked to standardise nutritional intake on testing days, and a food diary will 
be kept to assess adherence to this 
 

Do I have to take part?  

No, all potential participants are volunteers and you should not feel obliged or prejudiced in 
any way either by the researchers, your employer, or your work colleagues to participate. If 
you do agree to participate and then realize, at any point, you wish to withdraw from the entire 
study, or individual measures, you are free to do so without reason and without prejudice to 
your work.  
 
What are the possible disadvantages and risks of taking part? 
If you are not used to standing at a desk to work, you may feel some sensations in your joints 
and your muscles may feel a little more tired than usual. In such an event of any ache, pains 
or symptoms related to the altered working posture and position, return to your normal seated 
working position and report this immediately to Deborah Sheath (or appointed local person) 
and the research team at Chester.   
Some people may have problems with the glucose/cholesterol monitoring and this is why we 
have left it as an optional measure.   
You may be identified as one of the participants of the study due to the physical nature of the 
study (ie; using a standing desk).      
 
What are the possible benefits of taking part? 
By taking part, you will be contributing to the development and our understanding of the health 
benefits of standing-up at a desk over 6 months, which have not previously been researched.   
We may also be able to offer you some healthy living advice as a result of taking part.   
 
What if something goes wrong? 
If you wish to complain or have any concerns about any aspect of the way you have been 
approached or treated during the course of this study, please contact the Dean of the Faculty 
of Life Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, 01244  513055. 
 
Will my taking part in the study be kept confidential? 
Data collected is to be used for research purposes, to investigate the effect of using sit-stand 
adjustable desks in a call centre environment.  All information which is collected about you 
during the course of the research will be kept strictly confidential so that only the researcher/s 
carrying out the data collection will have and access to such information.  Electronic data will 
be stored securely on a password protected device and hard copies of data will be stored in a 
locked cupboard in a locked room in the Chester Campus, University of Chester.   
 
Who may I contact for further information? 

Miss Elizabeth Parker (University of Chester)/Professor John Buckley (University of 
Chester)  
e.parker@chester.ac.uk   j.buckley@chester.ac.uk  

 

 

 

 

mailto:e.parker@chester.ac.uk
mailto:j.buckley@chester.ac.uk
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Appendix 4.2: Informed Consent Form Study 3 

 

 

PARTICIPANT CONSENT FORM 
 

Cardiovascular and metabolic (cardiometabolic) responses to sit-stand 
adjustable desk work in a call-centre 

       Please tick box 

 
I confirm that I have read and understand the information sheet for the above study 

and have had the opportunity to ask questions 

 

I understand that I have the right to withdraw from this study at any point, without 

reason or prejudice.   

 

I understand that I can withdraw also from individual measurements during the study 

period but still continue with the study.    

 

I agree to take part in the above study and associated measures detailed in the 

Participant Information Sheet and during Participant Information sessions.  

   

Name of Participant   Date    Signature 

___________________                ________________   ____________ 

 

Researcher    Date    Signature 

___________________                _________________   _____________ 
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Appendix 4.3: Data Collection Sheet Study 3 

Pre-Participation Health Screening 

Department of Clinical Sciences & Nutrition, Faculty of Life Sciences, University of Chester 

Cardiovascular and metabolic responses to standing desk work 

Name of participant____________________________________________ Name of researcher ______________________ 

Please circle Yes or No, as your answer to the following questions 

14. Do you have or have you ever suffered from a heart condition/disease, or circulation problem 
including high blood pressure/ stroke or problems affecting your brain (including significant 
migraine)? 

 

15. Do you have lung and breathing problems (e.g. bronchitis, asthma)? 
 

16. Do you have diabetes? 
 

17. Do you have epilepsy? 
 

18. Do you have joint movement problems including joint pains, back pain, arthritis? 
 

19. Do you have any problems with your muscles or nerves that affect balance and coordination? 
 

20. Do you have any other medical concerns which may limit your ability to use a sit-stand adjustable 
desk for the recommended 2-4 hours per day? 

 

21. Are you recovering from an illness or operation? 
 

22. As far as you are aware, are you or could you be pregnant? 
 

23. Do you have any other physical or mental health condition that is not included in the above 
questions? If yes, what is it 

 

24. Are presently taking any medications, and if yes, what are the medications and for what reason are 
you taking them? 

 

25. Do you have any worries or concerns about participating in moderate exercise? 
 

26. Have you answered yes to any of the above questions,  If “yes” have you been assessed or been 
cleared by an appropriate health, exercise or therapy specialist to participate in moderate to vigorous 
exercise, including being given advice on any exercise pre-cautions 

 

Yes or No 

 

Yes or No 

Yes or No 

 

Yes or No 

 

Yes or No 

Yes or No 

 

Yes or No 

 

Yes or No 

Yes or No 

 

Yes or No 

 

Yes or No 

 

Yes or No 

 

Yes or NO 

 

Participant Signature__________________________________   Date    

Researcher Signature__________________________________   Date    
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Data Collection Sheet- Phase II 

Cardiovascular and metabolic responses to standing desk work 

 

Participant Name:      DOB:     Code:    

 

Anthropometrics and Capillary Blood Analysis 

Height Weight Waist Circ. Blood 
Pressure 

Resting 
Heart 
Rate 

Glucose Triglycerides Non-HDL 
cholesterol 

HbA1c 

         

 

Chester Step Test 

The initial step rate will be 15 steps per minute and every 2 minutes the tempo 

increases by 5 steps per minute.  

The participant will be asked to continue stepping until he/she reaches 80% of their 

maximum predicted heart rate, or reports a rating of perceived exertion of 15 (hard) 

on the Borg scale, or reaches the end of the 10-minutes 5-stage test. 

Prior to testing the researcher will ensure that informed consent and pre-participation 

health screening has been completed and that the participant is versed on the use of 

RPE.   RPE must be anchored to ensure validity of results.  The participant will be 

fitted with a chest strap heart rate monitor prior to test beginning.   

REFER TO PHASE I DATA COLLECTION FOR: 

STEP HEIGHT:    Target HR:   

 

LEVEL MINS STEP 
RATE 

HR RPE COMMENTS METS 
15cm 

METS 
20cm 

METS 
25cm 

1 1 15    3.0 3.6 4.2 

2   

2 3 20    4.0 4.8 5.5 

4   

3 5 25    5.0 5.5 6.9 

6   

4 7 30    6.0 7.2 8.3 

8   

5 9 35    7.0 7.8 9.1 

10   
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IPAQ Score:    

Participant Name:    ID/CODE:   

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE (August 2002) 

SHORT LAST 7 DAYS SELF-ADMINISTERED FORMAT 

FOR USE WITH YOUNG AND MIDDLE-AGED ADULTS (15-69 years) 

The International Physical Activity Questionnaires (IPAQ) comprises a set of 4 questionnaires. 

Long (5 activity domains asked independently) and short (4 generic items) versions for use by 

either telephone or self-administered methods are available. The purpose of the 

questionnaires is to provide common instruments that can be used to obtain internationally 

comparable data on health–related physical activity. 

INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE  

We are interested in finding out about the kinds of physical activities that people do as part 

of their everyday lives. The questions will ask you about the time you spent being physically 

active in the last 7 days. Please answer each question even if you do not consider yourself to 

be an active person. Please think about the activities you do at work, as part of your house 

and yard work, to get from place to place, and in your spare time for recreation, exercise or 

sport.  

Think about all the vigorous activities that you did in the last 7 days. Vigorous physical 

activities refer to activities that take hard physical effort and make you breathe much harder 

than normal. Think only about those physical activities that you did for at least 10 minutes at 

a time. 

8. During the last 7 days, on how many days did you do vigorous physical activities like 

heavy lifting, digging, aerobics, or fast bicycling? 

 _____  days per week  

No vigorous physical activities   Skip to question 3  

 

9. How much time did you usually spend doing vigorous physical activities on one of those 

days? 

 _____  hours per day 

 _____  minutes per day  

Do not  know/Not sure  

Think about all the moderate activities that you did in the last 7 days. Moderate activities 

refer to activities that take moderate physical effort and make you breathe somewhat 

harder than normal. Think only about those physical activities that you did for at least 10 

minutes at a time.  

 

10. During the last 7 days, on how many days did you do moderate physical activities like 

carrying light loads, bicycling at a regular pace, or doubles tennis? Do not include 

walking.  
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_____  days per week  

No moderate physical activities   Skip to question 5  

 

11. How much time did you usually spend doing moderate physical activities on one of 

those days? _____  hours per day 

_____  minutes per day  

Do not  know/Not sure  

 

Think about the time you spent walking in the last 7 days. This includes at work and at 

home, walking to travel from place to place, and any other walking that you might do 

solely for recreation, sport, exercise, or leisure.  

 

12. During the last 7 days, on how many days did you walk for at least 10 minutes at a 

time? 

_____  days per week  

No walking  Skip to question 7  

 

13. How much time did you usually spend walking on one of those days?  

_____  hours per day 

_____  minutes per day  

Do not  know/Not sure  

 

The last question is about the time you spent sitting on weekdays during the last 7 days. 

Include time spent at work, at home, while doing course work and during leisure time. 

This may include time spent sitting at a desk, visiting friends, reading, or sitting or lying 

down to watch television.  

 

14. During the last 7 days, how much time did you spend sitting on a week day?  

_____  hours per day 

 _____  minutes per day  

 

Do not  know/Not sure  

 

This is the end of the questionnaire, thank you for participating. 
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Appendix 5: IRAS approval Study 4 
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Appendix 5.1: Recruitment Email Study 4 

 

 
 
 
 
 
 
Invitation email:  
 
The University of Chester are recruiting participants to a non-randomised controlled study to 
investigate the vascular and metabolic responses to sit-stand desk work.  Please see attached the 
participant information sheet for information on what would be involved, and inclusion/exclusion 
criteria for clarification on your eligibility to take part.   
 
Should you have any questions regarding the project or if you’d like to volunteer to take part, please 
contact Lizzy Deery on e.deery@chester.ac.uk or 01244 51 3406 
 
Best wishes,  
 
Lizzy Deery (BSc Hons, MSc, AFHEA) 
 
Lecturer in Exercise Physiology   
PhD Candidate- Occupational Sedentary Behaviour & Health 

 

  

mailto:e.deery@chester.ac.uk
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Appendix 5.2: Participant Information Sheet Study 4 

Participant Information Sheet 

Vascular, glucose and lipid profile responses to periods of sit-stand desk work 
You are being invited to take part in a research study.  Before you decide, it is important for 
you to understand why the research is being done and what it will involve.  Please take time to 
read the following information carefully and discuss it with others if you wish.  Ask us if there 
is anything that is not clear or if you would like more information.  Take time to decide whether 
or not you wish to take part.  
 
What is the purpose of the study?  
The purpose of the study is to determine whether the use of a sit-stand adjustable desk, can 
be beneficial to one’s vascular and metabolic health.    
 
Why have I been chosen? 
You have been chosen because you are a healthy adult working in a UK office  
 
Do I have to take part?  
No, all potential participants are volunteers and you should not feel obliged in any way either 
by the researchers, your employer, or your work colleagues to participate. If you do agree to 
participate and then realize you wish to withdraw from the entire study, or individual 
measures, you are free to do so without reason and without prejudice to your work. You can 
withdraw up until the point of data analysis.  
 
What will happen to me if I take part? 
Prior to taking part, and assuming you meet the eligibility criteria, we will ask you to sign an 
informed consent form.  We also ask that should your health status/eligibility for the study 
change that you let researchers know in the first instance.  During the study you will be 
assigned to one of two groups- intervention group or control group. 
Those assigned to the intervention group will be asked to use the sit-stand adjustable desk, for 
the recommended time period of between 2 and 4 hours per work shift, for 8 weeks.  Following 
this period you will be asked to return to seated desk work.  The control group will continue 
with seated desk work for the 16 week intervention.  We also ask you to write down total 
weekly time spent standing and any comments you have.  At the start, 8 weeks and 16 weeks, 
we will ask to measure the health measures detailed below.    
You may experience some muscular sensations as you begin using the sit-stand desk; for this 
reason you should build up your usage gradually.  Should you experience discomfort or pain 
due to using the desk, you should stop using it and make this known to a member of the 
research team and to occupational health at your place of work.   
 
Health Measures are: 
 Body mass index, waist circumference:  weight will be measured using stand on scales, and waist 

circumference with a flexible tape measure placed around your waist.  Height will be taken to 
calculate BMI.   

 Vascular Function and blood pressure may be measured at three time points, using an 
ultrasound device; a non-invasive procedure whereby a cuff will be inflated on the upper 
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leg (just above the knee) following which the ultrasound device will be held to the leg for 
around 10 minutes whilst images are collected.   

 Blood cholesterol and glucose will be measured using one finger prick blood sample of 
about a teaspoon. 

 Physical Activity will be measured using a hip worn activity monitor (Actigraph) and the 
International Physical Activity Questionnaire (IPAQ).  This questionnaire will take around 
10 minutes to complete and asks short questions based around your exercise/physical 
activity levels over the past 7 days.   

 Sedentary Time will be measured using a thigh worn activity monitor (ActivPAL).    

 You will be asked to fast (6 hours) and abstain from alcohol, caffeine and exercise prior to 
testing. The latest testing slot will be 10.30am to accommodate this.  

 
What are the possible disadvantages and risks of taking part? 
To begin with, you may feel some sensations in your joints and your muscles may feel a little 
more tired than usual. This is why we recommend building up your standing time gradually.  
In such an event of any ache, pains or symptoms related to the altered working posture and 
position, return to your normal seated working position and report this immediately to your 
company’s occupational health personnel and the research team.  Some people may dislike 
the capillary blood sampling needed for the glucose/cholesterol monitoring.  Participants will 
be reminded they can withdraw from a measure at any time.  
 
What are the possible benefits of taking part? 
By taking part, you will be contributing to the development and our understanding of the 
health benefits of standing-up at a desk.   We may also be able to offer you some healthy living 
advice as a result of taking part in the health measures.   
 
What if something goes wrong? 
If you wish to complain or have any concerns about any aspect of the way you have been 
approached or treated during the course of this study, please contact the Dean of the Faculty 
of Medicine, Dentistry & Life Sciences, University of Chester, Parkgate Road, Chester, CH1 4BJ, 
01244  511000. 
 
Will my taking part in the study be kept confidential? 
 
All information which is collected about you during the course of the research will be kept 
strictly confidential so that only the researcher carrying out the research will have access to 
such information.  Participants should note that data collected from this project may be 
retained and published in an anonymised form. By agreeing to participate in this project, you 
are consenting to the retention and publication of data. 
 
What will happen to the results of the research study? 
The results will be written up into a thesis for the final project of my PhD. Individuals who 
participate will not be identified in any subsequent report or publication. 
 
Who is organising the research? 
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The research is conducted as part of a PhD within the Department of Clinical Sciences & 
Nutrition at the University of Chester. The study is organised, with supervision from the 
department, by Elizabeth (Lizzy) Deery.   
 
Who may I contact for further information? 
If you would like more information about the research before you decide whether or not you 
would be willing to take part, please contact: 
Lizzy Deery: e.deery@chester.ac.uk        Thank you for your interest in this research. 

Body Mass Index & Waist 

Circumference 

Your height and weight will be 

measured as pictured to the right.  

You may have had this done 

before at your health center.   

We will also take a measurement 

of your waist as shown in the 

picture to the right.  This can be 

done next to the skin, or over a 

light top if preferable.   

  
Blood Pressure: 

A cuff will be inflated around your 

upper arm for a number of 

minutes whilst you are lying down.  

This will then deflate and give us 

your blood pressure as well as a 

measure called Pulse Wave 

Velocity- which tells us about the 

stiffness of your arteries.   

 

mailto:e.deery@chester.ac.uk
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Vascular Function: FMD 

A probe (pictured right) will be 

applied to the skin to produce an 

ultrasound image of one arteries 

in your upper leg.  A cuff will then 

be inflated around your leg for a 

number of minutes followed by a 

rapid deflation.  The probe will be 

held next to the skin for the 

duration of the inflation, deflation 

and for 10 minutes following.  This 

gives us a measure called flow 

mediated dilation (FMD).   

 

Blood Tests 

A pin prick will draw less than a 

teaspoon of blood to your finger 

tip which will be collected into one 

small tube (picture).  This will then 

be inserted into a machine which 

will tell us about your blood 

cholesterol and glucose levels.   

 

 

Sitting Time- ActivPAL: 

 

These monitors will be stuck to 

your mid, upper thigh as pictured.  

They will tell us about the amount 

of time you spend sitting, standing 

and lying.   

These monitors can be worn 

during showering but not during 

bathing or swimming.   

  

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjp7PrPtf_NAhXCLcAKHSgDAtwQjRwIBw&url=https://www.youtube.com/watch?v=bsW4hUmWEL4&psig=AFQjCNECwHtxLcnv5gk7bIYeU-A9A04fQQ&ust=1469013895048824
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Physical Activity-Actigraph: 

 

Whilst the device above (activPAL) 

measures your sitting, standing 

and lying time, the Actigraph 

(pictured right) measures your 

physical activity levels (walking, 

exercise etc).  These will be worn 

on the hip, secured with an elastic 

belt as shown.  These will be 

removed prior to sleeping and 

during any water based activity.   
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Appendix 5.3: Informed Consent Form Study 4 

PARTICIPANT CONSENT FORM 

 
Vascular and metabolic adaptations following periods of sedentary and 

standing based work.   
Please tick box 

I agree to take part in the above study 

 
I confirm that I have read and understand the information sheet for the above study 

and have had the opportunity to ask questions 

 

I understand that I have the right to withdraw from this study at any point, without 

reason or prejudice.   

 

I understand that I can withdraw also from individual measurements during the study 

period but still continue with the study.    

 

I agree to take part in the above study and associated measures detailed in the 

Participant Information Sheet and during Participant Information sessions to include: 

 Height, weight and waist measurement 

 Blood Pressure measurement 

 Finger prick blood measurement  

 Ultrasound scan of upper leg  

 Activity Monitoring 

 

Name of Participant   Date    Signature 

___________________                ________________   ____________ 

 

Researcher    Date    Signature 

___________________                _________________   _____________ 
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Appendix 5.4: Data Collection Sheet Study 4 

Data Collection- Baseline 

 
Participant ID:     DOB:     
Group:      
 

Lie participant down upon arrival to begin 20 minute rest period for FMD 
 

Confirmed fasted (>6hours) and no exercise (>8hours) (Tick to confirm) 
  
Blood Pressure taken?      (Tick to confirm)  
 
ActivPal fitted?        (Tick to confirm) 
    
ActivPAL serial number:          
 
Actigraph fitted?       (Tick to confirm)  
 
Actigraph serial number:          
 
Complete IPAQ during cuff inflation period   (Tick to confirm)  
 

Anthropometrics 

Height Weight Waist Circumference Blood Pressure 

    

Blood Analysis 

Glucose 
Total 

Cholesterol (TC) 
HDL cholesterol TRG LDL/HDL 

Non- 

HDL 
LDL 

    
 
 

   

Flow Mediated Dilation 
*you may decline to answer the below 

Abstained from 

exercise prior? 

Abstained from 

caffeine, 

antioxidants and 

food prior? 

Contraceptive 

Pill? 

BP 

medication? 
BP before BP after 
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INTERNATIONAL PHYSICAL ACTIVITY 

QUESTIONNAIRE (October 2002) 
 

LONG LAST 7 DAYS SELF-ADMINISTERED FORMAT 
 
 
 

FOR USE WITH YOUNG AND MIDDLE-AGED ADULTS (15-69 years) 
 
The International Physical Activity Questionnaires (IPAQ) comprises a set of 4 

questionnaires. Long (5 activity domains asked independently) and short (4 generic 

items) versions for use by either telephone or self-administered methods are 

available. The purpose of the questionnaires is to provide common instruments that 

can be used to obtain internationally comparable data on health–related physical 

activity. 
 
Background on IPAQ  
The development of an international measure for physical activity commenced in Geneva in 

1998 and was followed by extensive reliability and validity testing undertaken across 12 

countries (14 sites) during 2000. The final results suggest that these measures have acceptable 

measurement properties for use in many settings and in different languages, and are suitable for 

national population-based prevalence studies of participation in physical activity. 
 
Using IPAQ  
Use of the IPAQ instruments for monitoring and research purposes is 

encouraged. It is recommended that no changes be made to the order or 

wording of the questions as this will affect the psychometric properties of the 

instruments. 
 
Translation from English and Cultural Adaptation  
Translation from English is encouraged to facilitate worldwide use of IPAQ. 
Information on the availability of IPAQ in different languages can be obtained at 
www.ipaq.ki.se. If a new translation is undertaken we highly recommend using the 
prescribed back translation methods available on the IPAQ website. If possible 
please consider making your translated version of IPAQ available to others by 
contributing it to the IPAQ website. Further details on translation and cultural 
adaptation can be downloaded from the website. 
 
Further Developments of IPAQ  
International collaboration on IPAQ is on-going and an International 

Physical Activity Prevalence Study is in progress. For further information 

see the IPAQ website. 
 
More Information  
More detailed information on the IPAQ process and the research methods used in 
the development of IPAQ instruments is available at www.ipaq.ki.se and Booth, 
M.L. (2000). Assessment of Physical Activity: An International Perspective. 

Research Quarterly for Exercise and Sport, 71 (2): s114-20. Other scientific 
publications and presentations on the use of IPAQ are summarized on the website. 

http://www.ipaq.ki.se/
http://www.ipaq.ki.se/
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INTERNATIONAL PHYSICAL ACTIVITY QUESTIONNAIRE 
 

We are interested in finding out about the kinds of physical activities that people do 

as part of their everyday lives. The questions will ask you about the time you spent 

being physically active in the last 7 days. Please answer each question even if you 

do not consider yourself to be an active person. Please think about the activities you 

do at work, as part of your house and yard work, to get from place to place, and in 

your spare time for recreation, exercise or sport. 
 

Think about all the vigorous and moderate activities that you did in the last 7 

days. Vigorous physical activities refer to activities that take hard physical effort 

and make you breathe much harder than normal. Moderate activities refer to 

activities that take moderate physical effort and make you breathe somewhat harder 

than normal. 
 

PART 1: JOB-RELATED PHYSICAL ACTIVITY 
 

The first section is about your work. This includes paid jobs, farming, volunteer 

work, course work, and any other unpaid work that you did outside your home. Do 

not include unpaid work you might do around your home, like housework, yard work, 

general maintenance, and caring for your family. These are asked in Part 3. 
 

2. Do you currently have a job or do any unpaid work outside your home? 
 

Yes   

No                      Skip to PART 2: TRANSPORTATION   

The next questions are about all the physical activity you did in the last 7 days as 

part of your paid or unpaid work. This does not include traveling to and from work. 
 

3. During the last 7 days, on how many days did you do vigorous physical activities 

like heavy lifting, digging, heavy construction, or climbing up stairs as part of your 

work? Think about only those physical activities that you did for at least 10 

minutes at a time. 
 

_____ days per week 
 

No vigorous job-related physical activity            Skip to question 
4  

 

5. How much time did you usually spend on one of those days doing 

vigorous physical activities as part of your work? 
 

_____ hours per day  
_____ minutes per day 

 
6. Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do moderate 
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physical activities like carrying light loads as part of your work? Please do not 

include walking. 
 

_____ days per week 
 

No moderate job-related physical activity           Skip to question 
6  

 

7. How much time did you usually spend on one of those days doing 

moderate physical activities as part of your work? 
 

_____ hours per day  
_____ minutes per day 

 
8. During the last 7 days, on how many days did you walk for at least 10 

minutes at a time as part of your work? Please do not count any walking you did to 

travel to or from work. 
 

_____ days per week 
 

No job-related walking           Skip to PART 2: 
TRANSPORTATION   

8. How much time did you usually spend on one of those days walking as 

part of your work? 
 

_____ hours per day  
_____ minutes per day 

 

 

PART 2: TRANSPORTATION PHYSICAL ACTIVITY 
 

These questions are about how you traveled from place to place, including to 

places like work, stores, movies, and so on. 
 

9. During the last 7 days, on how many days did you travel in a motor vehicle 

like a train, bus, car, or tram? 
 

_____ days per week 
 

No traveling in a motor vehicle                  Skip to question 10   

10. How much time did you usually spend on one of those days traveling in a 

train, bus, car, tram, or other kind of motor vehicle? 
 

_____ hours per day  
_____ minutes per day 

 

Now think only about the bicycling and walking you might have done to travel 

to and from work, to do errands, or to go from place to place. 
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11. During the last 7 days, on how many days did you bicycle for at least 10 

minutes at a time to go from place to place? 
 

_____ days per week 
 

No bicycling from place to place                Skip to question 12  
 

13. How much time did you usually spend on one of those days to bicycle 

from place to place? 
 

_____ hours per day  
_____ minutes per day 

 
14. During the last 7 days, on how many days did you walk for at least 10 

minutes at a time to go from place to place? 
 

_____ days per week   

No walking from place to place 
 Skip to PART 3: 

HOUSEWORK, 
 

  

HOUSE MAINTENANCE, 
AND 

  CARING FOR FAMILY  
 

14. How much time did you usually spend on one of those days walking 

from place to place? 
 

_____ hours per day  
_____ minutes per day 

 

PART 3: HOUSEWORK, HOUSE MAINTENANCE, AND CARING FOR FAMILY 
 

This section is about some of the physical activities you might have done in the last 

7 days in and around your home, like housework, gardening, yard work, general 

maintenance work, and caring for your family. 
 

15. Think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do vigorous 

physical activities like heavy lifting, chopping wood, shoveling snow, or digging in 

the garden or yard? 
 

_____ days per week 
 

No vigorous activity in garden or yard             Skip to question 
16  

 

17. How much time did you usually spend on one of those days doing 

vigorous physical activities in the garden or yard? 
 

_____ hours per day  
_____ minutes per day 
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18. Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do moderate 

activities like carrying light loads, sweeping, washing windows, and raking in the 

garden or yard? 
 

_____ days per week 
 

No moderate activity in garden or yard            Skip to question 
18 

 

19. How much time did you usually spend on one of those days doing 

moderate physical activities in the garden or yard? 
 

_____ hours per day  
_____ minutes per day 

 
20. Once again, think about only those physical activities that you did for at least 

10 minutes at a time. During the last 7 days, on how many days did you do 

moderate activities like carrying light loads, washing windows, scrubbing floors and 

sweeping inside your home? 
 

_____ days per week  
 

No moderate activity inside home 

 Skip to PART 4: 
RECREATION, 

 

  SPORT AND LEISURE-TIME 

  PHYSICAL ACTIVITY 
 

20. How much time did you usually spend on one of those days doing 

moderate physical activities inside your home? 
 

_____ hours per day  
_____ minutes per day 

 

 

PART 4: RECREATION, SPORT, AND LEISURE-TIME PHYSICAL ACTIVITY 
 

This section is about all the physical activities that you did in the last 7 days 

solely for recreation, sport, exercise or leisure. Please do not include any 

activities you have already mentioned. 
 

21. Not counting any walking you have already mentioned, during the last 7 

days, on how many days did you walk for at least 10 minutes at a time in your 

leisure time? 
 

_____ days per week  

No walking in leisure time                      Skip to question 22  
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23. How much time did you usually spend on one of those days walking in 

your leisure time? 
 

_____ hours per day  
_____ minutes per day 

 
24. Think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do vigorous 

physical activities like aerobics, running, fast bicycling, or fast swimming in your 

leisure time? 
 

_____ days per week  

No vigorous activity in leisure time               Skip to question 
24How much time did you usually spend on one of those days doing 
vigorous physical activities in your leisure time? 

 
_____ hours per day  
_____ minutes per day 

 
24. Again, think about only those physical activities that you did for at least 10 

minutes at a time. During the last 7 days, on how many days did you do moderate 

physical activities like bicycling at a regular pace, swimming at a regular pace, and 

doubles tennis in your leisure time? 
 

_____ days per week  
 

No moderate activity in leisure time 

 Skip to PART 5: TIME 
SPENT 

 

  SITTING 
 

26. How much time did you usually spend on one of those days doing 

moderate physical activities in your leisure time? 

_____ hours per day  
_____ minutes per day 

 

 

PART 5: TIME SPENT SITTING 
 

The last questions are about the time you spend sitting while at work, at home, 

while doing course work and during leisure time. This may include time spent sitting 

at a desk, visiting friends, reading or sitting or lying down to watch television. Do not 

include any time spent sitting in a motor vehicle that you have already told me 

about. 
 

28. During the last 7 days, how much time did you usually spend sitting on a 
weekday? 
 

_____ hours per day  
_____ minutes per day 

 



 

389 
 

29. During the last 7 days, how much time did you usually spend sitting on a 

weekend day? 
 

_____ hours per day  
_____ minutes per day 

 

 

This is the end of the questionnaire, thank you for participating. 
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Appendix 5.5: Sample FMD Image 

 

 

 

 

 


