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Abstract 

Clinicians with a high level of physical activity (PA) are more likely to recommend PA to their 

clients, compared with those with a low level of PA. Interventions to increase PA and reduce 

sedentary behaviour (SB) among mental health professionals may, therefore, indirectly benefit 

their clients with mental disorders. However, there is limited evidence on the effectiveness of 

interventions aimed at increasing PA and reducing SB among mental health professionals in 

changing their attitudes towards and practices in recommending more PA and less SB to their 

clients. Therefore, four studies were conducted as a part of this PhD thesis, to address this 

overarching research question.  

A critical evaluation of interventions for increasing PA (Chapter 4) and systematic reviews and 

meta-analyses of interventions for reducing SB (Studies 1 and 2) provided information about the 

effectiveness of various PA and SB interventions among adults. The literature identified that for 

PA promotion, there is evidence on the short-term effectiveness of interventions based on 

counseling/support, and health promotion messages/information, but evidence on the long-term 

effectiveness of these interventions is limited. The systematic reviews also found that the use of 

sit-stand desks at work, restricting the use of TV devices in leisure time, and educational 

interventions outside workplace were effective strategies in reducing SB in the short term, however 

evidence on the effectiveness of these interventions in the long term is limited. Digital 

interventions, such as a prompts on the computer screen, and the use of wearable devices were 

found to be increasingly popular interventions for increasing PA and reducing SB. Evidence on 

the effectiveness of PA and SB interventions specifically among mental health professionals is 

scarce, but it can be assumed that most of the interventions that are effective in the general 

population of adults will also be effective among mental health professionals. 



Study 3 explored attitudes and practices of mental health professionals in recommending more PA 

and less SB to their clients. Data were collected using a modified Exercise in Mental Illness 

Questionnaire in a sample of 17 Australian mental health professionals. Additionally, in focus 

group discussions, 10 mental health professionals provided in-depth information about their 

practices, facilitators, and perceived barriers in recommending more PA and less SB. It was found 

that PA and SB counselling in the mental health setting could be improved by: including training 

on PA and SB counselling in formal education and continued professional training for mental 

health professionals; implementing interventions to increase PA and reduce SB among mental 

health professionals themselves; and ensuring support from an exercise or PA promotion specialist 

as a part of a multi-disciplinary approach to mental health care. 

Study 4 investigated the effects of an intervention designed to increase PA and reduce SB among 

mental health professionals on their attitudes towards and practices in recommending more PA 

and less SB to their clients. The intervention was informed by the findings of the Chapter 4, Study 

1 and Study 2, and it consisted of a single group-based behaviour change session, which included 

a presentation of various strategies to increase PA and reduce SB and goal setting according to the 

SMART goals approach. An information booklet containing 24 strategies to increase PA and 

reduce SB was also provided to the participants. They also received reminder texts/calls during 

the following three weeks of the intervention. There was no significant overall change in PA and 

SB among mental health professionals, but the intervention had a positive effect on their attitudes 

towards recommending more PA and less SB to their clients. The mental health professionals who 

increased their own PA during the intervention (compared to those who did not) significantly 

increased the frequency of recommending more PA (p=0.009) and less SB (p=0.005) to their 

clients. Two post-intervention focus group discussions with the participants suggested that the 



intervention positively influenced their confidence in recommending more PA and less SB to their 

clients and provided them with pragmatic strategies to include in their practice.  

The findings of the studies included in this thesis suggest that a relatively simple intervention has 

the potential to improve mental health professionals’ attitudes towards and practices in 

recommending more PA and less SB to their clients. The intervention could be scaled up to 

promote more PA and less SB within mental health settings, with potential benefits for mental 

health professionals and their clients. 
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Chapter 1: General introduction 

This thesis primarily deals with designing a PA and SB intervention for mental health professionals 

and evaluating its impact on their attitudes towards and practices in recommending more physical 

activity (PA) and less sedentary behaviour (SB) to their clients. This chapter presents background, 

aims and summary overview of this PhD research project. 

 

1.1 Background 

More than half of all deaths worldwide can be attributed to non-communicable diseases (NCDs) 

(To et al., 2013). Among various causes of NCD mortality, a staggering proportion of 

deaths─nearly one-tenth─can be attributed to physical inactivity (Lee et al., 2012). Recently, some 

studies have indicated that SB might be a risk factor for various NCDs (Patel et al., 2010, de 

Rezende et al., 2014, Biddle et al., 2016, Biswas et al., 2015, Wilmot et al., 2012). The burden of 

physical inactivity and SB is increasing around the world with approximately 30% people still not 

meeting the PA levels recommended in public health guidelines (Guthold et al., 2018, Hallal et al., 

2012). Similarly, data from the Eurobarometer surveys shows that nearly one fifth of adult 

population in 28 European Union countries engage in high levels of SB (>7.5 hours/day) (Loyen 

et al., 2016). Thus, the potential to avert a large number of deaths by implementing interventions 

to increase PA and reduce SB is immense.  

Poor mental health affects a significant portion of the global population and is a leading contributor 

to global disease burden (Rehm and Shield, 2019). A recent systematic review with studies from 

64 countries found that one in five people (20%) reported experiencing a mental illness within the 

last 12 months and 29.2% reported they had experienced some form of mental disorder in their life 
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(Steel et al., 2014). People with mental illness have poor physical health conditions, reduced social 

engagement and poor quality of life (Firth et al., 2019). They have been found to visit emergency 

departments and seek hospital admissions for physical conditions that could have been managed 

appropriately in primary care clinics (Kisely et al., 2015). Moreover, these people are not only at 

increased risk of NCDs but also are at increased risk of premature mortality compared to those 

without a mental illness (Ribe et al., 2014, Gardner-Sood et al., 2015, Vancampfort et al., 2015).  

People with mental illness, for example those with a diagnosis of depression, are 1.42 times less 

likely to meet PA guidelines (Stubbs et al., 2016) and 1.94 times more likely to engage in SB of 

duration 8 hour or more per day compared to those without depression (Stubbs et al., 2018). The 

role of PA in promotion of mental wellbeing and management of mental illness has been well 

documented (Teychenne et al., 2020). Interventions for increasing PA might not only improve 

physical health, enhance social engagement and reduce the general risk of developing NCDs but 

also improve the treatment and management of severe mental illnesses (Bailey et al., 2018, Firth 

et al., 2019). Although mental health professionals are aware of this the benefits of PA (Happell 

et al., 2013), they do not routinely recommend PA to their clients for a range of reasons. These 

include concerns that recommending PA is not part of their role, perceived disruption to the 

therapeutic relationship, a lack of time, the belief that clients prefer traditional psychological 

treatments, and the belief that PA is insufficient for those with complex clinical presentations and 

needs (Hebert et al., 2012, Glowacki et al., 2019). Furthermore, clinicians with a higher level of 

PA seem to be more likely to recommend PA to their clients compared to those with a low level 

of PA (Hebert et al., 2012), suggesting that a mental health professional’s own engagement in PA 

may moderate the delivery of PA interventions within routine health care. A study among health 

care professionals showed that those health workers who participated in sports recommend PA 
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more frequently to their clients than those who did not (Patra et al., 2015). Interventions to increase 

PA and reduce SB among mental health professionals might, therefore, indirectly benefit their 

clients. There is good evidence of the effectiveness of PA interventions in general populations of 

adults (Conn et al., 2011), which may be generalizable to mental health professionals. However, 

such evidence is equivocal and limited in SB interventions.  

Recent studies have recognised the importance of acknowledging the constrained nature of the 24-

hour day in PA and SB research (Pedišić et al., 2017, Pedišić, 2014, Dumuid et al., 2019). The 

amounts of time spent in SB, sleep, and PA always constitute the full 24 hour day, which makes 

them perfectly collinear, that is, a change in the amount of time spent in one of these behaviours 

will necessarily result in a proportional, opposite change in one or both of the remaining behaviours 

(Pedišić et al., 2017). Interventions for improving one of these behaviours, therefore, need to take 

into consideration all the three behaviours, because, from the health perspective, it is important to 

know from which behaviour(s) the time is reallocated. For example, in an intervention aimed at 

increasing PA by 30 minutes a day, one may reallocate these 30 minutes from SB, which would 

likely be a ‘healthy’ trade-off, or from sleep, which may or may not be as healthy. The Framework 

for Viable Integrative Research in Time-Use Epidemiology (VIRTUE) recommends using one of 

the two approaches applicable to PA and/or SB interventions: 1) re-allocating time between two 

movement/non-movement time-use components while keeping the remaining component 

constant; or 2) intervening on all the movement/non-movement time-use components 

simultaneously to achieve an optimal time-use balance (Pedišić et al., 2017). Our intervention 

among mental health professionals will, therefore, aim to increase the amount of time they spend 

in PA and reduce the amount of time they spend in SB, and analyse the intervention effects by 

taking into account the amount of time spent in sleep.  
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To support the promotion of active lifestyles among mental health professionals and increase the 

likelihood of PA interventions delivered in routine mental health care, this PhD thesis, therefore, 

aimed to address the following research questions: 

a. How effective are interventions for reducing non-occupational SB in mental health 

professionals by systematically reviewing studies in the general adult population? 

b. How effective are interventions for reducing occupational SB in mental health 

professionals by systematically reviewing studies in the general adult population?  

c. What are the attitudes and practices of mental health professionals in recommending more 

PA and less SB to their clients? 

d. What are the effects of engaging mental health professionals in an intervention to increase 

PA and reduce SB on their attitudes towards and practices in recommending more PA and 

less SB to their clients? 

 

1. 2 Aims of the thesis 

The aim of this thesis is to provide evidence needed for effective promotion of balanced time use 

by increasing PA and reducing SB in “mental health settings”. The specific objectives of this 

research are: 

a. To investigate the evidence on the effectiveness of interventions for reducing non-

occupational SB in mental health professionals by systematically reviewing studies in the 

general adult population; 



 31 

b. To investigate the evidence on the effectiveness of workplace interventions to reduce 

occupational SB in mental health professionals by systematically reviewing studies in the 

general adult population; 

c. To investigate the attitudes and practices of mental health professionals in recommending 

more PA and less SB to their clients; 

d. To investigate the effects of engaging mental health professionals in an intervention to 

increase PA and reduce SB on their attitudes towards and practices in recommending more 

PA and less SB to their clients. 

 

1.3 Structure of the PhD research project: A summary overview 

Table 1 includes an overview of: [i] the types of evidence needed for the development and 

implementation of PA and SB intervention among mental health professionals aimed at improving 

their attitudes towards and practices in recommending more PA and less SB to their clients; [ii] 

current availability of such evidence; [iii] the relevance of such evidence for the realisation of this 

PhD research project and for future applications; and [iv] overall structure of this PhD research 

project. 



Table 1: Structure of the PhD research project: A summary overview 

Type of evidence Availability Relevance to the current project and 
future applications  

Part of the PhD 
research project 
addressing it 

Evidence on the effectiveness of 
different types of interventions to 
increase PA 

Strong evidence summarised in multiple 
systematic reviews (Conn et al., 2011, 
Murray et al., 2017, Orrow et al., 2012) 

Informing the development of the PA 
component of the intervention in Study 4 

The general 
literature reviews 

(Chapters 4 and 7) 

Evidence on the effectiveness of 
different types of interventions to 
reduce SB 

Likely outdated evidence from multiple 
systematic reviews on workplace 
interventions (Shrestha et al., 2016, Chu et 
al., 2016, Prince et al., 2014) 

 

Equivocal evidence from individual studies 
on non-occupational interventions (Lakerveld 
et al., 2013, Laska et al., 2016, Otten et al., 
2009) 

Informing the development of the SB 
component of the intervention in Study 4 

(Chapters 5, 6 and 
7) 

Evidence on attitude and practices 
of mental health professionals in 
recommending more PA and less 
SB to their clients 

No available evidence 
Informs the necessity of PA and SB 
intervention among mental health 
professionals 

Chapter 9 

Evidence on the effects of PA and 
SB intervention among mental 
health professionals on their 
attitudes towards and practices in 
recommending more PA and less 
SB to their clients 

No available evidence 
Providing grounds for a wider 
implementation of similar interventions 
among mental health professionals 

Chapter 10 

Legend: Physical activity – PA; Sedentary behaviour – SB
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Chapter 2: Literature review 

Chapter outline 

The specific aim of this chapter is to summarise and critically appraise the literature related to: 

a. the association between PA and mental health;  

b. the effectiveness of PA interventions at the workplace and in the community setting; 

c. the effectiveness of PA interventions in the mental health setting; and 

d. the effectiveness of SB interventions at work and outside work in adults, including, 

among others, mental health professionals. 

 

2.1 Physical activity and sedentary behaviour 

PA is defined as “any bodily movement produced by skeletal muscles that result in energy 

expenditure” (Caspersen et al., 1985). The Australian physical activity and sedentary behaviour 

guidelines recommend that adults should engage in at least 150 minutes/week of moderate-

intensity PA or 75 minutes/week of vigorous-intensity PA, or a combination of both. It also 

recommends engaging in muscle-strengthening activities on at least two days a week (Australian 

Government Department of Health, 2019). A recent study with pooled data from 358 surveys 

across 168 countries reported 27.5% (95% CI: 25-32.2) of adults were insufficiently active in 2016 

(men: 23.4% and women: 31.7%) (Guthold et al., 2018a). Similarly, in the year 2014-15, nearly 

half of the Australian adults did not engage in sufficient PA in the last week (Australian Bureau of 

Statistics, 2015). This high prevalence of insufficient PA has been established as a causal factor 

for many chronic conditions such as cardiovascular disease, diabetes, and cancer (Lee et al., 2012).  

36  
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The unprecedented advancement in technology in the last few decades has seen opportunities for 

PA curtailed and favoured sedentariness in every domain at work, at home, in leisure, and in 

transport. Thus, recently there has been a tremendous growth of research interest in SB. It has been 

estimated that for every hour spent in SB, there is a 2% increase in mortality risk, which increases 

to 8% per hour for people spending more than 8 hours in SB in a day (Chau et al., 2013). SB has 

been conceptualized lately as a major risk factor for mortality(Rezende et al., 2016), independent 

of PA (Patel et al., 2010). However, the evidence for such an association independent of PA is still 

limited. In an individual patient data meta-analysis of 16 prospective studies, including 1,005791 

participants with follow-up ranging from 2 to 18.1 years, a strong association between sitting and 

mortality was observed at lower PA levels. The association, however, seems to weaken with 

increasing levels of PA, and disappear at levels equivalent to more than 60 to 75 min of moderate-

intensity PA a day (Ekelund et al., 2016). Similar observations were seen in a recent prospective 

study that included 149,077 participants with median follow-up of 8.9 year. An association was 

observed for sitting with all-cause and CVD mortality risk among adults with low PA and 

attenuated for those who met the current PA recommendations (Stamatakis et al., 2019). Recent 

studies have argued that not only reducing total sitting time but also breaking up time between 

individual sits in one stretch have beneficial effects on plasma glucose levels, serum cholesterol 

and triglyceride levels (Buckley et al., 2015, Healy et al., 2015). 

SB can accumulate in a variety of settings such as household, leisure, transport, and work (Owen 

et al., 2011). However, SB in all contexts cannot be deemed harmful. Some forms of SB primarily 

that accumulated during TV viewing (Ekelund et al., 2016, Ford and Caspersen, 2012) and 

commuting by car (Sugiyama et al., 2016) are consistently associated with poor health outcomes. 

On the other hand, other forms of SB, such as reading, have been found less harmful and might 
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even be beneficial (Bavishi et al., 2016, Carson et al., 2016). Likewise, replacing SB with 

purposeful activities during leisure time, for example exercising for improving fitness, might have 

greater health benefits due to a range factors such as a sense of achievement and enjoyment (Firth 

et al., 2019). 

According to the Australian Bureau of Statistics, Australian adults spend ~ 9 h/day in SBs which 

included 22 hours per week sitting at work and commuting by car and four hours per day of leisure 

SB (Australian Bureau of Statistics, 2013, Tanamas et al., 2013). Additionally, the time spent on 

TV viewing has increased significantly (~5h/day) in the last two decades among Australian adults 

(Australian Bureau of Statistics, 2013). Based on the emerging evidence on SB, Australia has 

already incorporated recommendations to reduce the time spent sitting as part of their PA 

guidelines (Australian Government Department of Health, 2019). 

 

2.2 Physical activity, sedentary behaviour, and mental health 

Mental health is defined “as a state of well-being in which a person recognises his or her own 

abilities, can endure the general stresses of life, is able to work productively and can contribute to 

their community” (WHO, 2018a). Therefore, a person with positive mental health is someone not 

just free of any mental illness but should be able to enjoy life and can endure stressful life events 

(Galderisi et al., 2015). To maintain positive mental health, people often use PA as a coping 

strategy against stressful life events and to enhance mood as well as gain immediate psychological 

benefits (Stults-Kolehmainen and Sinha, 2014). The positive association of PA with mental health 

and quality of life has been firmly established in the literature (Eddolls et al., 2018, Harris, 2018, 

Tamminen et al., 2020). In a large cohort study involving 33,908 adults, engaging in regular PA 
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was effective in preventing depression in later life (Harvey et al., 2018). A cross-sectional study 

among American adults found a negative association between regular PA and various mental 

disorders, such as anxiety, depressive disorders, and a number of specific phobias (Goodwin, 

2003). Similarly, there was a 22% decrease in the risk of depression and 27% decrease in risk of 

anxiety among participants meeting the recommended levels of PA based on the meta-analysis of 

cohort studies (Schuch et al., 2019, Felipe B. Schuch et al., 2018). The emerging evidence suggests 

that SB is also associated with poor mental health particularly anxiety (Teychenne et al., 2015) 

and depression (Teychenne et al., 2010). A longitudinal study that followed 271 healthy adults 

over 12 months reported a reduction in sedentary time in participants had a positive impact on their 

mental wellbeing (Ellingson et al., 2018). Therefore, everybody, including health professionals, 

should engage in sufficient levels of PA and less SB to maintain positive mental health. However, 

as seen by the global high rates of insufficient PA, engaging in sufficient PA is challenging for the 

general population. It may be even more of a challenge for people with physical or mental illnesses, 

for example, people with mental illness experience significant psychological barriers such as 

perceived stress, low mood and lack of support (Firth et al., 2016). The professional support in the 

form of PA counselling might be therefore essential to overcoming such barriers and motivate 

people with mental health problems to engage in regular PA (Firth et al., 2019). 

According to the Global Burden of Disease 2016, mental illness contributes to 13% of disability-

adjusted life-years which is equivalent to the estimated burden for cardiovascular and circulatory 

diseases (Vigo et al., 2016). In the year 2011, the Australia Burden of Disease Survey estimated 

that around 12% of the total burden of disease could be attributed to mental and substance use 

disorders (AIHW, 2016). It was also found that almost half of Australian adults are likely to 

experience from some form of mental disorder in their life (Australian Government Department 
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of Health, 2009). The life span of people with severe mental illness is shortened compared to those 

without a serious mental illness, largely due to the increased risk of chronic diseases such as 

cardiometabolic disease and diabetes, and adverse effects of medications used to treat their mental 

illness (DE Hert et al., 2011, Tiihonen et al., 2009, Holt and Peveler, 2010). In a recent study 

conducted among Australian adults, people with depression and/or anxiety were more likely to 

suffer from chronic conditions such as elevated blood pressure, chronic musculoskeletal pain, 

asthma, heart disease, stroke, and cancer, compared to those without depression and/or anxiety 

(Stanton et al., 2019). Similarly, in another study from Australia, the likelihood of reporting 

physical health comorbidities increased between 1.5 to 3.2 times in people with mental illnesses 

compared to those without mental illnesses (Scott et al., 2012). In an analysis of the clinical records 

of 1.7 million people from England and Wales it was found that the likelihood of experiencing 

life-threatening cardiometabolic events, such as stroke and ischemic heart disease, is double and 

1.6 times, respectively, in individuals with schizophrenia and bipolar disorder (Hippisley‐Cox and 

Pringle, 2005). 

Moreover, people with mental illnesses are less likely to meet the PA guidelines compared to the 

general population (Stanton et al., 2019) and tend to engage in high levels of SB (12.6 hours/day 

for people with schizophrenia and 9.9 hours/day for people with major depressive disorders) 

(Stubbs et al., 2016a, Stubbs et al., 2016b, Vancampfort et al., 2017). People who were 

experiencing a mental illness for a longer duration and who were prescribed antipsychotic 

medications were more likely to engage in insufficient PA (Vancampfort et al., 2017).  In most 

instances, the focus for seeking treatment for people with severe mental illnesses is for their mental 

condition, and their physical health remains largely ignored by themselves and by mental health 

clinicians (Blanner Kristiansen et al., 2015, Ewart et al., 2016). In addition, mental health care 
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providers tend to focus on treating the symptoms of mental disorders and do not consider the 

patient’s physical health as their primary responsibility (Celik Ince et al., 2018, Gray and Brown, 

2017), whereas other health care professionals often tend to consider the physical symptoms in 

people with mental illness as a reflection of their of mental health concerns (Happell et al., 2016). 

As a consequence of this, the physical health of people with mental health illness often remains 

unattended by both mental health clinicians and general practitioners. Hence, the need to address 

the physical health of people with a mental illness has been acknowledged recently by the 

Australian Government’s Fifth National Mental Health Plan (Commonwealth of Australia, 2017).   

A Dutch study found a significantly lower prevalence of anxiety, any mood disorder, and substance 

use disorder in individuals who exercised at least an hour/week (Ten Have et al., 2011). The same 

study also reported that engagement in regular PA was associated with recovery from mental 

illness at a three-year follow-up (Ten Have et al., 2011). People with major depressive disorder 

(Schuch et al., 2016) and anxiety disorders (Aylett et al., 2018) were found to benefit from exercise 

recommendation in a meta-analyses of randomised control trials (RCT) comparing exercise versus 

control comparison groups. A study conducted with adults diagnosed with obsessive compulsive 

disorder indicated that participating in a 12-week moderate intensity aerobic PA program resulted 

in decrease in anxiety, better mood and reduced compulsions (Abrantes et al., 2019).  Similarly a 

meta-analysis of 17 trials assessing effectiveness of PA interventions for adults with schizophrenia 

reported reduction in psychiatric symptoms from engaging in aerobic activity for an average of 90 

minutes/week (SMD -0.72, 95% CI: -1.14 to -0.29) (Firth et al., 2015). Further combining PA 

recommendation with cognitive behaviour therapy or antidepressant treatment was found to be 

more effective in reducing depressive symptoms than cognitive behaviour therapy or 

antidepressant treatment alone (Kvam et al., 2016). Therefore, interventions for increasing PA 
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might not only reduce the general risk of developing cardio-metabolic diseases but also improve 

the treatment and management of severe mental illnesses (Bailey et al., 2018).  

 

2.3 Effectiveness of physical activity interventions in adults, including, among others, mental 

health professionals 

Around 56% of the WHO’s member countries have formulated policies to address a high 

prevalence of insufficient PA, and they set a target to reduce it by 10% (relative reduction) by 2025 

(WHO, 2018b). However, it is highly unlikely that this target will be met by 2025 (Guthold et al., 

2018b). It has been estimated that 31% of the world population does not meet the recommended 

levels of PA (Kohl et al., 2012). The growing epidemic of physical inactivity is evident in low-, 

middle, and high-income countries, especially in the last decade (Ng and Popkin, 2012, Guthold 

et al., 2018b). In 2016, the Global Burden of Disease study found that 9.0%, 2.8% and 4.9% of 

ischaemic heart disease, diabetes and cancer related disability-adjusted life years is attributable to 

insufficient PA (IHME, 2016 ). Similarly, it has been estimated that for every 10% increase in 

population level PA, half a million global deaths each year from NCDs will be prevented (Love et 

al., 2018). In addition, some studies have reported the mental health benefits of meeting PA 

guidelines in adults (Sloan et al., 2013, Vankim and Nelson, 2013, Bernard et al., 2018, Chekroud 

et al., 2018). Thus, promoting PA seems to be “the best buy” in public health interventions for 

addressing the growing burden of NCDs worldwide. 

Mental health professionals are members of the general adult population. It might, therefore, be 

assumed that the available evidence for effective interventions for increasing PA and reducing SB 

in the general population of adults may also work for mental health professionals. The current 
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evidence-based strategies and approaches for increasing PA were reviewed according to their 

settings, including workplace and community wide interventions. Initially the evidence available 

from reviews was assessed but the evidence available for workplace settings was inconsistent 

across the reviews. Hence, the evidence from primary studies was summarized to enable drawing 

sound conclusions on the effectiveness of PA intervention in the workplace setting (Chapter 4: 

Review of physical activity interventions).  

 

2.4 Effectiveness of physical activity interventions in the mental health setting 

2.4.1 For clients 

Lifestyle counselling by a clinician is regarded as a cornerstone in the prevention and management 

of NCDs, including mental disorders. Several clinical trials have assessed the effectiveness of 

lifestyle counselling by health care workers on their clients’ PA levels. A cluster randomised 

control trial, the Green Prescription Program study (Elley et al., 2003), reported that PA 

counselling by providers to their inactive clients during regular visits was effective in increasing 

leisure PA by 9.7% among clients in the intervention group compared to control group over 12 

months follow-up. Similarly, a systematic review (Orrow et al., 2012) found that PA or fitness in 

sedentary adults were improved by counselling intervention delivered in person or by phone (or 

both) on multiple occasions by primary care clinicians at 12 months follow-up (Standardised mean 

difference (SMD) 0.25, 0.11 to 0.38, 13 studies). A pre-post study with 19 weeks follow-up 

evaluated a behaviour change intervention in private psychiatric hospital outpatients (Fraser et al., 

2018). The intervention comprised of registered nurse-led behaviour change intervention and 

supportive feedback to encourage behaviour change provided by a medical practitioner. The study 
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did not report a significant change in PA in the participants but found a low attrition rate and high 

satisfaction among the participants. Hence, while there is some evidence that behaviour change 

PA interventions are feasible and acceptable for people with mental illness, more studies with 

rigorous study design and larger sample sizes are warranted.  

With regards to the effectiveness of PA interventions in the management of mental illness, a 

systematic review (Cooney et al., 2013) conducted a pooled analysis of 35 trials and found a 

moderate reduction in depressive symptoms for PA intervention compared to no intervention or 

control condition (SMD: 0.62; 95% CI: ‐0.81 to ‐0.42). Similarly, it also found PA intervention to 

be more effective compared to medications (SMD -0.11, 95% CI -0.34 to 0.12) and 

psychotherapies (SMD -0.03, 95% CI -0.32 to 0.26) (Cooney et al., 2013). The included studies in 

this review, however, had methodological limitations such as inadequate allocation concealment 

and failure to blind outcome assessor. Thus, the quality of evidence was considered to be moderate. 

In a sensitivity analysis, that included studies judged to have a low risk of bias (6 studies), the 

pooled effect size was not significant for PA intervention compared to no intervention or control 

condition  (SMD -0.3, 95% CI -0.6 to 0.00) (Cooney et al., 2013). However, Ekkekakis et al. 

(2015) argued that the effectiveness of PA interventions for depression was underestimated. This 

study re-analysed the Cooney et al. (2013) meta-analysis by modifying the study selection criteria 

such as defining PA in a border sense (including yoga as well as unstructured exercise) and 

included postnatal depression and excluded studies with no/active control groups.  These changes 

increased the effect size for the pooled estimate (SMD 0.9, 95% CI: 1.1 to 0.7), making PA 

intervention highly effective for depressive symptoms (Ekkekakis, 2015). Similar results for the 

effectiveness of PA intervention in depression was found in a recent meta-analysis of 25 RCTs 
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(SMD 1.1; 95% CI: 0.8 to 1.4) (Schuch et al., 2016). Hence, the recommendation of PA by mental 

health professionals seems to be beneficial in treatment of some forms of mental disorders. 

 

2.4.2 For mental health professionals  

Health care professionals can influence healthy lifestyle choices among populations across the 

lifespan. However, their knowledge about healthy lifestyle behaviours does not necessarily 

translate into their own choices of healthier lifestyle behaviours (Mo et al., 2011, Jinks et al., 2003, 

Saridi et al., 2019). Moreover their choices of lifestyle and behaviour might impact their 

productivity (Letvak et al., 2011), quality of care (Letvak et al., 2011, Sarafis et al., 2016) and their 

counselling practices (Hebert et al., 2012). Therefore, interventions intended to improve lifestyle 

behaviours among health care professionals might also indirectly improve health outcome in their 

clients.  

PA has been recognized for its potential in the treatment and management of mental disorders 

(Bailey et al., 2018). The integration of PA as an essential component of mental health services 

depends on mental health professionals’ attitudes towards PA and culture within mental health 

treatment facilities (Rosenbaum et al., 2016). Helping mental health professionals to increase their 

own PA levels and develop the ability to formulate their own PA plans might change their attitude 

towards recommending PA to their clients (Howard and Gamble, 2011, Terry and Cutter, 2013). 

Moreover, some studies have reported insufficient levels of PA in health care professionals 

(Owoeye et al., 2016, Rye et al., 2012, Malik et al., 2011). Owoeye et al.(2016) measured mean 

daily step count in 180 health care professionals over seven days and reported that only 20% of 

them achieved the 10,000-daily steps target. Engaging in 10,000 daily steps has been found to be 

equivalent to amount of PA recommended in WHO guidelines (Le Masurier et al., 2003, Pate et 
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al., 1995). Similarly, another study among registered nurses in UK found that almost 50’% 

registered nurses in the sample did not engage in sufficient level of PA (Malik et al., 2011). The 

increasing prevalence of mental disorders, especially depression, coupled with declining levels of 

PA, underscores the need for promotion of PA in mental health care settings. 

In a study conducted among health professionals in non-mental health care settings, it was reported 

that worksite PA intervention was effective in changing the activity behaviour along with 

improvement in anthropometric measurements at six months follow-up (Tucker et al., 2016). A 

pre-post study among 79 health care workers found that a multicomponent lifestyle intervention 

of 12 months duration comprising of access to gym, professional psychological advice, nutritional 

counselling and dental consultation was effective in increasing physical activity and fitness 

(Terebessy et al., 2016).  Similarly, in a RCT among 42 health care workers from Brazil, those 

participants that received coaching session, motivational messages and information on PA 

improved their PA levels compared to control group (Gomes et al., 2019). Fibbins et al. (2018) 

conducted a systematic review and found five studies that assessed the effectiveness of PA 

interventions among mental health professionals. The intervention strategies that were assessed 

included i) education sessions on various topics like smoking cessation, stress management, 

nutrition, physical fitness/PA, and ii) exercise sessions like sporting events, nature walking and 

team games, yoga sessions, and walking clubs. These studies provided evidence for the feasibility 

and acceptability of exercise interventions aimed at mental health professionals but were not 

enough to draw any conclusions on the effectiveness of such interventions. Similarly, a recent 

study conducted among mental health staff (both clinical and non-clinical) in Australia found that 

providing a lifestyle intervention that included PA and nutritional counselling, improved physical 

fitness, increased PA and reduced time spent in SB in the participants at 16-week follow-up 
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(Fibbins et al., 2020). This study did not have a control group and recruited both clinical and non-

clinical staff (e.g., administrative and research staff) which limits the applicability of its findings 

in mental health professionals across Australia. The available evidence therefore highlights the 

potential feasibility of PA and/or SB intervention in increasing PA and physical fitness among 

mental health professionals. 

 

2.5 Effectiveness of sedentary behaviour interventions in adults, including, among others, 

mental health professionals 

Recently SB has drawn a huge interest amongst researchers in PA epidemiology with global 

estimates suggesting that SB is responsible for 3.8% of deaths worldwide (Rezende et al., 2016). 

The increasing trend in time spent in SB in adults underscores the need to consider SB as a 

significant public health problem. SB refers to any activity in a sitting, reclining, or lying position 

with low energy expenditure. SBs are investigated from two perspectives in the literature: first, as 

an independent risk factor for various NCDs (de Rezende et al., 2014); and second, as  a component 

of time use, where it affects health in an interplay with PA and sleep (Pedišić et al., 2017). The 

promising SB interventions for the general population might as well work for mental health 

professionals; however, such evidence is equivocal and limited for SB interventions. Adults 

primarily accumulate SB at their workplaces, during leisure, and while commuting (Owen et al., 

2011). There are plenty of opportunities to reduce SB in each domain. Therefore, we conducted 

two systematic reviews─one for SB interventions at work and one for SB interventions outside the 

work domain─exploring the effectiveness of SB interventions in adults, including, among others, 

mental health professionals (Chapter 5 and 6). 
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Chapter 3: Methodology and Conceptual Framework 

Chapter outline: This chapter discusses the frameworks that are used in this PhD thesis: the 

ecological framework (Sallis et al., 2006, Stokols, 1992), the theory of planned behaviour (TPB) 

(Ajzen, 1991), and the VIRTUE framework (Pedišić et al., 2017).  

3.1 Ecological framework 

Recognising the impact of environmental settings on health outcomes, Stokols et al. (1992) 

proposed the ecological concept of health promotion. It emphasises the multiple level factors that 

shapes individual’s behaviour that should be addressed for health promotion (Stokols, 1992). Thus, 

the ecological model focuses on the interplay between individual’s characteristics (e.g. sex, beliefs, 

and attitudes), social environmental (friends, family, colleagues) and physical environmental (e.g. 

availability of equipment and facilities) (Stokols, 1992). 

Before the 1990s, PA research was limited to leisure-time or recreational PA. However, interest 

from other disciplines such as planners and designers from transportation and urban planning 

industries soon led the public health researchers to acknowledge the significance of other domains 

of PA (Sallis et al., 2006). The frameworks that were used in PA research only targeted individuals 

or small groups. Hence, the gap in transdisciplinary approaches targeting individuals, 

environments, social support, and policies necessitated the introduction of ecological framework 

in PA research (Sallis et al., 2006). According to ecological models, the successful strategies for 

increasing PA and reducing SB include: 

a) Creating infrastructure that promotes PA and discourages SB (e.g., urban design with easy 

access to parks and high safety for pedestrians and cyclists;  

b) Increasing awareness and understanding of the need to increase PA and reduce SB;   
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c) Using social networks and organisational support to inform changes in policies and norms 

related to PA and SB (Sallis et al., 2006). 

The ecological framework considers PA behaviour of a person is shaped by multiple factors that 

interact directly and indirectly spanning from the individual to environment and social policy. It is 

inappropriate to assume a person would modify his/her activity behaviour without considering the 

impacts of social support and built environment (Rhodes et al., 2018). 

Based on this, for the purpose of Studies 1 and 2 (Chapter 5 and 6), we categorised different 

interventions that might be effective (in isolation or conjunction with each other) in reducing SB 

into three broad strategies (Figure 1).  

a. Environmental changes 

• At the workplace: Provision of sit-stand desks, placing printers away from the desk; 

• Outside of work: removing chairs/sofas from the TV area; placing the computer screen 

at standing height; using TV control devices to restrict TV viewing time. 

b. Policy changes  

• At the workplace: formation of walking or exercise groups at the workplace; or organising 

walking/standing meetings; 

• Outside of work: devising active-commuting options better accessible, safe, and more 

attractive.  

c. Provision of information and counselling 

• At the workplace: using signs or prompts at the workplace (e.g., posters) or at the 

workstation (e.g., on a work computer); implementing e-health interventions; 

providing counselling (e.g., face-to-face or telephone) 

• Outside of work: using signs or prompts on personal computers and TVs; 

implementing e-health interventions; providing counselling.  
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3.2 Theory of planned behaviour 

The complex nature of human behaviour is difficult to explain. In an attempt to explain human 

behaviour, Icek Ajzen proposed the theory of planned behaviour in 1985 in his article "From 

intentions to actions: A theory of planned behaviour" (Ajzen, 1991). This theory of planned 

behaviour was built on his earlier work, the theory of reasoned action (Hill et al., 1977). According 

to this theory, if people judge behaviour as positive (attitude), and if they consider their significant 

others want them to act in a certain way (subjective norm), it motivates them to perform the 

behaviour. It also suggests that if people are confident enough to perform a behaviour, then they 

will have a higher intention to execute that behaviour (perceived behavioural control) (Ajzen, 

1991).  

In this perspective, an individual’s intention to spend time in PA is the proximal determinant of 

PA. The proximal determinants of intention are attitudes, subjective norms, and perceived 

behavioural control. Attitude represents what an individual thinks of benefits or harms of being 

physically active or sedentary; subjective norms reflect what an individual perceives regarding 

other’s views on PA and SB and whether they wish to comply or agree with such views, and their 

perception on degree of control over the time they spend being physically active (or sedentary) 

which determine perceived behavioural control. 
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Figure 1: The framework for the Theory of planned behavior (Ajzen, 1991)  

 

The TPB draws on persuasive techniques to modify individuals’ beliefs and attitudes in line with 

the target behaviour. It has been applied in a variety of settings in PA research such as clinical 

settings (Latimer et al., 2006), schools (Chatzisarantis and Hagger, 2005), and the workplace 

(Bardus, 2014, Shafieinia et al., 2016). The application of theory to PA intervention enables one 

to systematically evaluate the factors that lead to or mediate changes in behaviour, and thus helps 

to identify the components of interventions that were effective in changing the behaviour (Michie 

and Abraham, 2004). Downs and Hausenblas (2005) reviewed exercise intervention studies based 

on the TPB and found exercise behaviour to be significantly related to all the TPB constructs, 

except for subjective norm. Steinmetz et al. (2016) reviewed 82 articles that assessed 123 TPB-

based behaviour change interventions for seven different behaviour domains and found that PA 

interventions had the strongest and the most consistent effect on all TPB variables. Although very 

popular in health promotion, TPB is not universally accepted and critics have questioned its 

Behavioral beliefs 
(importance of the health 
issue & whether the 
behavior will be 
effective) 

Normative beliefs: 
how do others view 
the behaviors? 

Control beliefs: self-
efficacy 

Attitude toward 
recommended 
behavior 

Subjective norms: 
felt social 
pressure to act 

Perceived behavioral 
control 

Intention to 
act (or not) Behavior 



 59 

validity and utility (Sniehotta et al., 2014). It has been argued that TPB has failed to explain the 

change in each and every behaviour, for example for some behaviours, attitudes and perceived 

behavioural control have a stronger influence on intentions and for others, subjective norms are a 

stronger influence (Ajzen, 2015). Despite these limitations, the theory has still demonstrated 

efficiency in explaining a wide spectrum of behaviours (McEachan et al., 2011). 

The intervention developed and evaluated in Study 4 (Chapter 10) is grounded in the theory of 

planned behaviour. It addresses proximal determinants of PA and SB. The intervention aims to 

make a positive change in attitudes towards PA and SB through group counselling. To affect 

participants’ subjective norms, group discussion was encouraged to facilitate the exchange of 

participants’ thoughts on PA and SB, in addition to receiving positive feedback from the 

researchers. To influence their perceived behavioural control, participants set their goals at the 

beginning of the intervention and received reminder texts/calls during the intervention. 

Even though people are aware of the adverse effects of physical inactivity and/or SB, yet they do 

not engage in sufficient PA and instead spend a lot of time in SBs. It is thus clear that for modifying 

habitual behaviour like physical inactivity, knowledge alone is insufficient and requires additional 

strategies to reinforce and sustain the behavioural change. Provision of information on PA and/or 

SB is useful in initiating change in behaviour, however, additional strategies like individually 

tailored goal setting and action planning are required to sustain change in established behaviours.  
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Table 2: Determinants, theoretical methods and strategies for increasing physical activity and 
reducing sedentary behaviour 

Determinants of SB 
and PA 

Method according 
to the TPB 
framework 

Intervention strategies 

Attitude Self-regulation Group counseling 

Subjective norms Mobilizing social 
support 

Group counseling and facilitation for group email 
conversation on the benefits of PA   

Positive feedback and weekly reminders from 
researchers 

Perceived 
behavioural control 

Goal setting/ 
reinforcement 

Counseling session: worksheets to help extract 
planning goals (when, where, with whom)  

Reminder calls/text 

TPB = Theory of planned behaviour, PA = PA 

 

3.3 Time-use epidemiology and VIRTUE framework 

The various components of time use across 24-hour day, i.e., SB, sleep, and PA has been 

demonstrated to be associated with health. The unhealthy lifestyle behaviours such as low levels 

of PA, excessive time spent in SB, and inappropriate sleep duration are associated with 

cardiometabolic disease, all-cause mortality, and site-specific cancer (Cappuccio et al., 2011, 

Cappuccio et al., 2010b, Cappuccio et al., 2010a, de Rezende et al., 2014, Blake et al., 2012). 

These lifestyle behaviours were thought to be independent health risk factors and were previously 

investigated in isolation, failing to take into account co-dependency with the remaining movement-

related behaviours. 

In 2007, Tremblay and colleagues started a new discourse in PA research when they suggested 

public health guidelines should recommend a balanced distribution of time between sleep, physical 
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inactivity, and PA for a healthy life (Tremblay et al., 2007). Later Mekary et al. (2009) proposed 

an isotemporal substitution model to investigate how the reallocation of time between PA and SB 

is associated with weight change. This model was extensively used to study the association of time 

re-allocations between sleep, SB, and PA with various health outcomes (Boyle et al., 2017, Buman 

et al., 2014, Huang et al., 2016, Stamatakis et al., 2015, Vallance et al., 2017, Grgic et al., 2018). 

However, this isotemporal substitution model did not address the true compositional nature of 

time-use data. The time spent in SB, PA and sleeping should be interpreted as proportions of a 24-

hour day or any other unit of time. The proportions of time spent in these behaviours vary between 

people but always sum up to 1, i.e., 100% for each person (Pedišić et al., 2017). The amounts of 

time spent in sleeping, in SB, and in PA are mutually exclusive and exhaustive components of the 

24-hour day. None of the above-mentioned behaviours can be changed independently, without 

changing one or more of the remaining behaviours (Pedišić et al., 2017). The failure of previous 

models to acknowledge the compositional nature of time use led Pedišić et al. (2017) to propose 

the VIRTUE framework (Figure 3). This framework recognises the finite 24 hours in a day, and 

that the distribution of time spent in SB, sleep, and PA is associated with several health outcomes, 

such as cardiometabolic disease, site-specific cancer, and all-cause mortality (Chastin et al., 2015, 

Carson et al., 2016, Dumuid et al., 2017, Fairclough et al., 2017). Moreover, overweight and obese 

adults were found to have a combination of unhealthy lifestyle behaviours including physical 

inactivity, excessive TV viewing, and poor sleep duration (Cassidy et al., 2017). The VIRTUE 

framework states that we should aim for attaining a sustainable optimal balance in all these time-

use components, and that focusing on a single component of a time-use composition without taking 

into account its co-dependency with the remaining components may lead to erroneous results. It 

defines five research areas: 1) methods in time-use epidemiology; 2) outcomes of health-related 
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components of time use; 3) prevalence of the optimal time-use balance; 4) determinants of health-

related components of time use and; 5) time-use interventions.  

There is a lack of intervention trials that aimed to increase PA or reduce SB among the participants, 

while taking into account to which movement or non-movement behaviour was the time 

reallocated. This may have significant methodological and interpretational implications. Study 4 

assessed the effects of an intervention on SB and PA, while acknowledging these behaviours are 

co-dependent parts of a 24-hour movement-related time-use composition. Study 4, therefore, fits 

within the fifth area of the VIRTUE framework (Pedišić et al., 2017). 
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Figure 2: The framework for Viable Integrative Research in Time-Use-Epidemiology (VIRTUE 
framework)  

(Taken with permission from Pedišić et al. (2017)) 
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Chapter 4: Review of physical activity interventions 

Chapter outline: Although the benefits of PA are well established, studies consistently report 

prevalence of high levels of physical inactivity all over the world (Lee et al., 2012). Physical 

inactivity has been regarded as the 4th leading risk factor for global mortality due to the increased 

risk of developing non-communicable diseases (WHO, 2020). In 2015, physical inactivity was 

estimated to contribute to 2.5% of disease burden which included 19% type 2 diabetes burden and 

12% coronary heart disease burden in Australian adults (AIHW, 2015). Thus, PA promotion might 

help in reducing the disease burden as well as global mortality due to non-communicable diseases. 

This chapter investigates the effectiveness of interventions aimed at increasing PA in general 

populations of adults implemented i) in workplace and ii) in community settings., including, 

among others, mental health professionals.  

 

4.1 Effectiveness of workplace physical activity interventions 

4.1.1 Background 

People spend an average of more than half of their waking hours at work (WHO/WEF, 2008, 

Munir et al., 2018, Thorp et al., 2012). Therefore, the workplace is an important setting for 

promotion of PA. Moreover, PA interventions implemented at worksites can benefit from social 

(availability of significant others i.e. friends and colleagues) as well as organisational support in 

getting employees moving. There is good evidence that an organisation can reap benefits in terms 

of improved productivity and reduced health care costs by supporting employees in maintaining 

healthy behaviors (Shrestha et al., 2016).  
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4.1.2 Methods 

A comprehensive literature search was conducted in Pubmed/Medline and 17 reviews were 

identified that assessed effectiveness of PA interventions in the  workplace (Anderson et al., 2009, 

Conn et al., 2009, Heath et al., 2012, Hutchinson and Wilson, 2012, Kwak et al., 2014, Mozaffarian 

et al., 2012, Schroer et al., 2014, Matson-Koffman et al., 2005, Barr-Anderson et al., 2011, 

Jirathananuwat and Pongpirul, 2017, To et al., 2013, Vuillemin et al., 2011, Wong et al., 2012, 

Abraham and Graham-Rowe, 2009, Dugdill et al., 2008, Freak-Poli et al., 2013, Malik et al., 2014). 

The physical activities strategies that were assessed in the studies comprised of one or more of 

following components: exercise, education, counseling and/or environmental restructuring.  The 

effectiveness of group counseling was not consistent across the reviews with one review reporting 

inconclusive evidence (Vuillemin et al., 2011) and another reporting a strong evidence (Dugdill et 

al., 2008) in increasing PA among employees. Out of five reviews (Barr-Anderson et al., 2011, 

Hutchinson and Wilson, 2012, Vuillemin et al., 2011, Malik et al., 2014, Matson-Koffman et al., 

2005) that evaluated exercise interventions, two reviews (Vuillemin et al., 2011, Hutchinson and 

Wilson, 2012) did not find an evidence of their effectiveness in increasing PA. Education/health 

promotion messages were found to be effective in one review (Malik et al., 2014) while 

inconclusive in another (Dugdill et al., 2008). An overview of reviews (Schroer et al., 2014) of 

workplace health interventions for promoting healthy lifestyles suggested that multicomponent 

interventions comprising of exercise, education, counseling and/or environmental restructuring 

might be an effective strategy in increasing PA at workplace. The results from the identified 

reviews on effectiveness of PA interventions are not consistent. Moreover, most reviews did not 

pool the estimates from the included studies due to heterogeneity in intervention and outcome 

measures. Since the evidence available for effectiveness of PA interventions in workplace settings 
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was inconsistent across the reviews, the evidence from primary studies was summarized to enable 

conclusions on the effectiveness of PA interventions in the workplace setting to be drawn. The 

eligibility of studies that were included in previous systematic reviews were assessed. In addition, 

snowballing using forward citation tracking and checking the reference list of the identified 

systematic reviews were performed to locate additional studies. 

Studies were included in the review if they met the following inclusion criteria: 

1. Randomized controlled trial (RCT) aimed at increasing PA level 

2. Conducted in a workplace setting; 

3. Included level of PA or energy expenditure as an outcome measure, 

Studies that were limited to employees with some chronic conditions (e.g., cardiovascular disease, 

musculoskeletal pain) were excluded. Intervention studies that primarily aimed to reduce SB were 

also excluded. The follow-up duration of up to 6 months was considered short term, more than 6 

months and up to 1-year medium term and more than 1-year long term.  

The studies were classified into four broad intervention groups a) PA/exercise interventions, b) 

counseling/support intervention, c) health promotion messages/information interventions, and d) 

environmental restructuring. The results of the included studies were assessed based on the 

resemblance of population, intervention components, outcome, and follow-up. The studies were 

only pooled when more than one study provided usable data in any single comparison. For 

clustered randomized trials that reported usable data for meta-analysis, an intra-cluster correlation 

of 0.10 was used for the calculation of the design effect (Campbell et al., 2001). The pooled effect 

size in the meta-analyses was reported as SMD due to following reasons: a) data for the same 

outcome were reported in different forms such as same data reported as dichotomous in one study 
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and continuous in another study (Section 9.4.6 Cochrane Handbook for Systematic Reviews of 

Interventions) (Higgins and Green, 2011), and b) studies measured the same outcome in different 

scales. The studies were considered to be heterogeneous (in terms of intervention components and 

outcomes measurement), and therefore random‐effects model was used to calculate pooled effect 

sizes. The observed value of I2: 0%–40% was considered likely not important; 30%–60% moderate 

heterogeneity; 50%–90% substantial heterogeneity; and 75%–100% as considerable heterogeneity 

(Higgins and Green, 2011). Cochrane risk of bias tool was used to assess the risk of bias in the 

included studies (Higgins and Green, 2011). The 'risk of bias was assessed in the following 

domains: random sequence generation; allocation concealment; blinding of outcome assessment; 

incomplete outcome data and baseline comparability/imbalance. A judgement of ‘low risk’, ‘high 

risk’ or ‘unclear risk’ was assigned was assigned to each domain. Blinding of participants and 

personnel and selection reporting bias were not assessed due to the self-evident nature of PA 

interventions and the unavailability of protocol for most of the studies. Studies were judged to be 

at low risk of overall bias when the study described random sequence generation, allocation 

concealment, blinding of outcome assessment, complete outcome data, and baseline comparability 

in sufficient detail.  

In addition, behaviour change techniques (BCTs) used in the intervention in the included studies 

were also coded based on 93 discrete BCTs described by Michie et al. (2013) for lifestyle 

intervention (e.g., setting goals, reminders for self-monitoring of behaviour, and information on 

consequences of behaviour in general). Coding and comparing BCTs in intervention description 

across studies that reported positive and negative findings might help in discovering the effective 

element of interventions and may help in guiding the design of future interventions. 
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4.1.3 Results 

4.1.3.1 Included studies 

In total, 40 studies met the inclusion criteria. Studies included workers from both the public and 

private sectors; six studies included employees in government offices, 21 included employees in 

private companies, six included health workers, and seven included researchers and other 

academic staff. The studies were conducted in Australia (n=2), the USA (n=18), Canada (n=2), 

UK (n=5), Asia (n=1) and other countries in Europe (n=12) (Supplementary table 1). The studies 

were grouped under the following four headings: 

Exercise interventions 

Four studies evaluated the effectiveness of exercise interventions. The type of exercise intervention 

included walking (Coleman et al., 1999, Gilson et al., 2009), an option to choose medium-to-high 

intensity exercises (von Thiele Schwarz et al., 2008), and resistance training (Pedersen et al., 

2009). 

Counselling/support intervention 

Eleven studies evaluated the effectiveness of counseling/support intervention. The interventions 

included tailored face-to-face counseling (Aittasalo et al., 2004, Nisbeth et al., 2000, Purath et al., 

2004, Opdenacker and Boen, 2008, Proper et al., 2003), tailored health messages and social 

support (Campbell et al., 2002), motivational interviewing/counseling (MacKinnon et al., 2010), 

peer support programme (Nichols et al., 2000, Rowland et al., 2018), telephone counseling 

(Opdenacker and Boen, 2008, van Wier et al., 2009, Purath et al., 2004, Reijonsaari et al., 2012), 

counseling through email (van Wier et al., 2009), and group counseling (Rowland et al., 2018).  

Health promotion messages/information intervention 
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Eighteen studies evaluated the effectiveness of health promotion messages/information 

intervention. The mode of PA intervention included web-based health promotion messages (Cook 

et al., 2007, Marshall et al., 2003, Napolitano et al., 2003, Spittaels et al., 2007, Slootmaker et al., 

2009, Blake et al., 2017, Hager et al., 2002), written health promotion materials (Cook et al., 2007, 

Blissmer and McAuley, 2002, Marshall et al., 2003, Peterson and Aldana, 1999, Plotnikoff et al., 

2007, Mutrie et al., 2002), health promotion workshops/classes (Loughlan and Mutrie, 1997, 

Morgan et al., 2011), tailored health promotion messages delivered by email (Sternfeld et al., 2009, 

Hager et al., 2002), PA tracking followed by health promotion activities (Dadaczynski et al., 2017), 

and multicomponent interventions (e.g., a combination of written health promotion 

materials/workshops/classes, posters, and flyers) (McEachan et al., 2011, Siegel et al., 2010, 

Prestwich et al., 2012). 

Environmental restructuring 

Seven studies evaluated the effectiveness of environmental restructuring intervention. The mode 

of PA intervention included changes in desk (installation of elliptical desk/stationary high desk) 

(Carr et al., 2016, Miyachi et al., 2015), access to the fitness center (Gazmararian et al., 2013, 

Thorndike et al., 2014), installation of fitness equipment in the workplace (French et al., 2010), 

adopting policies for encouraging activity at work (Dishman et al., 2009, Sorensen et al., 2005).  

The longest follow-up was 6 months or less in 22 studies (Blake et al., 2017, Blissmer and 

McAuley, 2002, Carr et al., 2016, Coleman et al., 1999, Cook et al., 2007, Dadaczynski et al., 

2017, Dishman et al., 2009, Gilson et al., 2009, Marshall et al., 2003, Miyachi et al., 2015, Morgan 

et al., 2011, Napolitano et al., 2003, Opdenacker and Boen, 2008, Peterson and Aldana, 1999, 

Prestwich et al., 2012, Purath et al., 2004, Rowland et al., 2018, Spittaels et al., 2007, Thorndike 

et al., 2014, van Wier et al., 2009, Hager et al., 2002, Loughlan and Mutrie, 1997) , between 6 
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months and 12 months in 13 studies (Aittasalo et al., 2004, Gazmararian et al., 2013, McEachan 

et al., 2011, Mutrie et al., 2002, Nichols et al., 2000, Nisbeth et al., 2000, Pedersen et al., 2009, 

Plotnikoff et al., 2007, Proper et al., 2003, Reijonsaari et al., 2012, Slootmaker et al., 2009, 

Sternfeld et al., 2009, von Thiele Schwarz et al., 2008), and more than 12 months in five studies 

(Campbell et al., 2002, French et al., 2010, MacKinnon et al., 2010, Siegel et al., 2010, Sorensen 

et al., 2005).  PA was measured using activity monitors in four studies, both self-reports and 

activity monitor in one study, and the remaining studies used self-reports.  

 

4.1.3.2 Risk of bias in included studies 

Apart from three studies (Gilson et al., 2009, Nichols et al., 2000, Proper et al., 2003), all the 

studies were judged at low risk of bias for random sequence generation, whereas, only five studies 

were judged at low risk of bias for allocation concealment (Carr et al., 2016, Prestwich et al., 2012, 

Reijonsaari et al., 2012, Slootmaker et al., 2009, van Wier et al., 2009), and seven studies (Blake 

et al., 2012, Carr et al., 2016, Marshall et al., 2003, Morgan et al., 2011, Mutrie et al., 2002, 

Pedersen et al., 2014, Prestwich et al., 2012) had a low risk of bias for blinding of outcome 

assessment. Similarly, 16 studies (Aittasalo et al., 2004, Carr et al., 2016, Cook et al., 2007, 

Gazmararian et al., 2013, Gilson et al., 2009, French et al., 2010, MacKinnon et al., 2010, Marshall 

et al., 2003, Miyachi et al., 2015, Morgan et al., 2011, Mutrie et al., 2002, Nichols et al., 2000, 

Nisbeth et al., 2000, Opdenacker and Boen, 2008, Prestwich et al., 2012, Reijonsaari et al., 2012, 

Slootmaker et al., 2009, Spittaels et al., 2007, von Thiele Schwarz et al., 2008, Sorensen et al., 

2005, Sternfeld et al., 2009, van Wier et al., 2009) and 25 studies (Aittasalo et al., 2004, Carr et 

al., 2016, Cook et al., 2007, Gazmararian et al., 2013, Gilson et al., 2009, MacKinnon et al., 2010, 

Marshall et al., 2003, Miyachi et al., 2015, Morgan et al., 2011, Nisbeth et al., 2000, Reijonsaari 
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et al., 2012, Slootmaker et al., 2009, Spittaels et al., 2007, von Thiele Schwarz et al., 2008, Blake 

et al., 2017, Blissmer and McAuley, 2002, Coleman et al., 1999, Dadaczynski et al., 2017, 

McEachan et al., 2011, Napolitano et al., 2003, Pedersen et al., 2014, Plotnikoff et al., 2007, 

Rowland et al., 2018, Thorndike et al., 2014, van Wier et al., 2009) were judged at low risk of bias 

for attrition bias and baseline comparability respectively. Overall, only four studies (Carr et al., 

2016, Reijonsaari et al., 2012, Slootmaker et al., 2009, van Wier et al., 2009) were judged to have 

a low risk of bias. 
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Study ID 

Random 
sequence 
generation 

Allocation 
concealment 

Blinding of 
outcome 
assessor 

Attrition 
bias 

Baseline 
comparability 

Aittasalo et al. + ? - + + 
Blake et al. + ? + - + 
Blismmer et al. + ? - - + 
Campebell et al. + - - - - 
Carr et al. + + + + + 
Coleman et al. + - - ? + 
Cook et al. + ? - + + 
Dadaczynski et al. + ? - - + 
Dishman et al. + - - - - 
French et al. + - - + - 
Gazmararian et al. + ? - + + 
Gilson et al. - - - + + 
Hager et al. + - - - - 
Loughlan et al. + - - ? - 
Mackinnon et al. + - - + + 
Marshall et al. + - + + + 
McEachan et al. + - - ? + 
Miyachi et al. + ? - + + 
Morgan et al. + - + + + 
Mutrie et al. + - + + - 
Napolitano et al. + ? - - + 
Nicholos et al. - - - + - 
Nisbeth et al. + ? - + + 
Opendacker et al. + - - + - 
Pedersen et al. + - + ? - 
Peterson et al. + ? - - + 
Plontikoff et al. + ? - - + 
Prestwich et al. + + + + - 
Proper et al. - - - - - 
Purath et al. + ? - + - 
Reijonsaari et al. + + - + + 
Rowland et al. + ? - - + 
Siegel et al. + - - ? - 
Slootmaker et al. + + - + + 
Sorenson et al. + - - + - 
Spittaels et al. + - - + + 
Sternfeld et al. + - - + - 
Thorndike et al. + ? - - + 
van Wier et al. + + - + + 
Schwarz et al. + ? - + + 

 

Figure 3: Risk of bias summary: review authors' judgements about 
each risk of bias item in included studies 

 
 

? Unclear risk  

+ Low risk 

- High risk 
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Several BCTs were used in the included studies. Among the BCTs identified in the intervention, 

the most used ones were: goal setting (20 studies) (Aittasalo et al., 2004, Coleman et al., 1999, 

MacKinnon et al., 2010, Nisbeth et al., 2000, Opdenacker and Boen, 2008, Purath et al., 2004, 

Reijonsaari et al., 2012, van Wier et al., 2009, Blissmer and McAuley, 2002, Marshall et al., 2003, 

McEachan et al., 2011, Morgan et al., 2011, Napolitano et al., 2003, Peterson and Aldana, 1999, 

Slootmaker et al., 2009, Sternfeld et al., 2009, Dadaczynski et al., 2017, Dishman et al., 2009, 

Loughlan and Mutrie, 1997, Hager et al., 2002), prompt for self-monitoring of behaviours (14 

studies) (Aittasalo et al., 2004, Coleman et al., 1999, Opdenacker and Boen, 2008, Reijonsaari et 

al., 2012, Marshall et al., 2003, McEachan et al., 2011, Morgan et al., 2011, Mutrie et al., 2002, 

Napolitano et al., 2003, Slootmaker et al., 2009, Sternfeld et al., 2009, Dadaczynski et al., 2017, 

Gazmararian et al., 2013, Thorndike et al., 2014), and social change/social support (12 studies) 

(MacKinnon et al., 2010, Blissmer and McAuley, 2002, Marshall et al., 2003, McEachan et al., 

2011, Morgan et al., 2011, Napolitano et al., 2003, Prestwich et al., 2012, Dadaczynski et al., 2017, 

Carr et al., 2016, Gazmararian et al., 2013, Loughlan and Mutrie, 1997). Most of the studies that 

used these techniques reported significant increase in PA, however some studies did not report a 

significant increase in PA: goal setting (Aittasalo et al., 2004, Reijonsaari et al., 2012, Slootmaker 

et al., 2009, Nisbeth et al., 2000, McEachan et al., 2011) prompt for self-monitoring of behaviour 

(Aittasalo et al., 2004, Reijonsaari et al., 2012, Slootmaker et al., 2009, Thorndike et al., 2014), 

and social change/social support (McEachan et al., 2011, Prestwich et al., 2012, French et al., 

2010).  

 

4.1.3.3 Effects of interventions 

Exercise interventions 
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Five studies reported an increase in PA levels following the intervention (Coleman et al., 1999, 

Gilson et al., 2009, von Thiele Schwarz et al., 2008, Gazmararian et al., 2013, Pedersen et al., 

2009), but the findings from one study did not reach statistical significance (Pedersen et al., 2009). 

Coleman et al. (1999) found that participants assigned to three groups of 30 minutes of brisk 

walking each with different bouts significantly increased their PA at short-term follow-up. 

Similarly, Gilson et al. (2009) found that the step counts were significantly increased in 

participants assigned to route based walking and incidental walking groups compared to a control 

group at short-term follow-up.  von Thiele Schwarz et al. (2008) found a weekly increase in PA 

by 2–4 hour in participants who were offered a compulsory workplace PA compared to the control 

group at medium-term follow-up.  

 

Counselling/support intervention 

Out of 11 studies categorised as counseling intervention, only five studies reported data that could 

be pooled in a meta-analysis for short-term follow-up. Five studies (Aittasalo et al., 2004, Nichols 

et al., 2000, Purath et al., 2004, Rowland et al., 2018, van Wier et al., 2009) including 1312 

participants (intervention group = 795) revealed a small effect on PA levels following intervention 

at short-term follow-up: SMD 0.257, 95% CI 0.126 to 0.387, I2 = 18%, with heterogeneity likely 

not important. Of the remaining six studies, only three (Campbell et al., 2002, MacKinnon et al., 

2010, Proper et al., 2003) reported a statistically significant increase in PA levels compared to the 

control group. Campbell et al. (2002) reported that women provided with a tailored online 

intervention and peer support reported a significant increase in their average frequency of 

flexibility and resistance exercise compared to the control group at long-term follow-up. Similarly, 

Proper et al. (2003) reported participants receiving tailored counselling intervention increased total 
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energy expenditure compared to the control group at mid-term follow-up. However, MacKinnon 

et al. (2010) reported that a group counselling with peer support was more effective in improving 

PA compared to tailored counselling at long-term follow-up. 

 

 

Figure 4: Meta-analysis: Counseling/support interventions at short term (0 to 6 months) 

 

Health promotion messages/information interventions 

Of the 18 studies categorised as health promotion messages/information interventions, only ten 

reported data that could be pooled in a meta-analysis for short-term follow-up. Ten studies 

(Blissmer and McAuley, 2002, McEachan et al., 2011, Morgan et al., 2011, Napolitano et al., 2003, 

Slootmaker et al., 2009, Sternfeld et al., 2009, Dadaczynski et al., 2017, Peterson and Aldana, 

1999, Mutrie et al., 2002, Hager et al., 2002), including 3654 participants (intervention group = 

1980), showed a small effect of health promotion interventions on PA levels at short-term follow-

up (SMD 0.122, 95% CI 0.005 to 0.239, I2 = 56%) with moderate heterogeneity. Of the remaining 

nine studies, only three studies (Blake et al., 2017, Prestwich et al., 2012, Spittaels et al., 2007) 

reported a statistically significant increase in PA levels compared to a control group. Spittaels et 

Favours Intervention  Favours control  
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al. (2007) found that reminder emails with and without stage-of-change matched, and a standard 

PA advice control were equally effective in significantly increasing PA levels at short-term follow-

up. “Stages of change” in the transtheoretical model are stages people go through when making 

(or not making) changes to their behavior. These include precontemplation, contemplation, 

preparation/determination, action, maintenance and relapse or termination (Prochaska and 

DiClemente, 1983). Blake et al. (2017) found that both SMS and email delivered PA promotion 

intervention was effective in increasing PA levels at short-term follow-up. Similarly, Prestwich et 

al. (2012) found that planning PA strategies together with a partner was effective in increasing PA 

in the intervention group compared to the control group at short-term follow-up. 

 

Figure 5: Meta-analysis: Health promotion messages/information intervention at short-term (0-6 
months) 

 

Environmental restructuring 

The pooled analysis of two studies (Carr et al., 2016, Miyachi et al., 2015) comparing changes in 

desk versus control including 86 participants (intervention group 43 participants) showed a small 

but non-significant effect on PA levels following intervention at short-term follow-up: SMD 0.328, 

Favours Intervention  Favours control  
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95% CI -0.086 to 0.741, I2 = 0%; with heterogeneity likely not important. Of the remaining five 

studies, only three reported a statistically significant increase in PA levels compared to a control 

group. Dishman et al. (2009) found a significant increase in PA compared to the control group 

following environmental restructuring and goal setting at short-term follow-up. Gazmararian et al. 

(2013) found gym membership and education were effective in increasing PA in employees 

compared to the control group at medium-term follow-up.  Similarly, Sorensen et al. (2005) found 

a significant increase in PA compared to the control group with participatory strategies and 

environmental restructuring at long-term follow-up. 

 

 

Figure 6: Meta-analysis: Environmental restructuring at short-term (0-6 months) 

 

4.2 Effectiveness of community-wide physical activity interventions 

Multiple factors shape an individual’s PA behavior which interact at individual, environmental, 

societal and policy level (Bauman et al., 2012). Thus, changing large section of population health 

behavior needs approaches operating at multi-level which can be achieved with community-wide 

interventions (Bauman et al., 2012, Heath et al., 2012). Community-wide interventions usually 

involve environmental restructuring and planning initiatives that would benefit the population for 

the long term. A review by Baker et al. (2015) found inconsistent evidence of the effectiveness of 

Favours Intervention  Favours control  
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community-wide PA interventions across 33 included studies. In addition, these included studies 

had methodological limitations. The intervention strategies included collaboration with 

governmental or non-governmental entities, tailored counseling by health professionals, mass 

media campaigns, or other communication strategies and environmental restructuring. A study 

from Hangzhou city in China (Jiang et al., 2008), evaluated an intervention comprising door-to-

door distribution of instructions and information and counselling strategies by health practitioners. 

It reported a significant increase in PA at post intervention follow-up. Similarly, a recent 

community-wide intervention with five years follow-up found a higher proportion of Japanese 

adults in communities receiving the intervention engaged in the recommended levels of regular 

PA compared to control communities (Kamada et al., 2018). The intervention consisted of 

information delivery through various media channels, different types of social support, and 

targeted educational outreach. This review only included those studies which had a minimum of 

six months follow-up as it considered six months as the minimum period required to maintain a 

newly acquired behaviour. Another review by Boch et al. (2014) found 55 studies on community-

wide PA intervention strategies, namely exercise/walking sessions, print or digital interventions, 

public campaigns, and face-to-face counselling. However, it found that only face to face 

counseling and mail mediated (print) interventions were effective. This review included studies 

with follow-up less than six months as well and included only ten studies with follow-up duration 

of 6 months or more (Bock et al., 2014). The pooled effect size for the studies with follow-up 

duration of 6 months or more was insignificant, which is consistent with findings from Baker et 

al. (2015) review.   
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4.3 Summary of findings 

4.3.1 Workplace settings 

The findings from this review suggest that counseling/support interventions and health promotion 

messages/information interventions were associated with a modest increase in PA in the short-

term. However, the evidence for their effectiveness at medium and long term is limited. Similarly, 

there is limited evidence for the effectiveness of exercise interventions and environment 

restructuring. Though heterogeneity in the pooled analysis was not substantial, findings need to be 

interpreted with caution as several studies could not be pooled in the analyses.  

The mean effect size for change in PA reported by Conn et al. (2009) (0.21, 95% CI 0.11 to 0.31) 

and Abraham and Graham-Rowe (2009) (0.2, 95% CI 0.14 to 0.27) lies between our two estimates 

for counseling intervention (0.257, 95% CI 0.126 to 0.387) and health promotion 

messages/information interventions (0.122, 95% CI 0.005 to 0.239). However, the effect sizes 

reported by these previous reviews must be interpreted with caution as these reviews pooled 

heterogeneous interventions and different follow-up duration into a single meta-analysis. It is still 

not clear that the amount of increase in PA level that we found in our pooled analyses would be 

enough to attain the PA recommendations. Our findings are consistent with the magnitude of effect 

sizes for interventions for other public health conditions, highlighting the difficulties in modifying 

health behaviours (Stice et al., 2006). Stair use might also be an effective strategy to increase 

habitual PA at the worksite, but we did not find any randomized study assessing it. Previous 

reviews suggested stair use is minimally effective (Dugdill et al., 2008) or inconclusive (Vuillemin 

et al., 2011) based on non-randomized studies. Most used and efficacious BCTs in PA 

interventions were goal setting, prompt for self-monitoring of behaviours and planning social 
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change/social change. The finding of this review corroborate with a systematic review that 

assessed BCTs used in interventions promoting diet and physical activity (Greaves et al., 2011). 

Most of the included studies in this review had follow-up periods of 6 months or less duration. 

Therefore, future research should investigate the long-term effectiveness of interventions beyond 

six months. Most of the studies included in this review were conducted in high-income countries. 

Therefore, it is not clear if the findings of this review are applicable beyond the setting in which 

the studies were conducted. Future studies should also address the issues pertaining to cultural 

contexts and diversity in workplace settings. 

 

4.3.2 Community-wide interventions 

Though several strategies seem promising in increasing PA in the community in the short-term, 

the evidence of effectiveness in the long-term is lacking. There is some evidence of effectiveness 

for targeted PA interventions in the long-term. The key challenge in the PA promotion in the 

communities is to identify the approaches that suit the cultural context of the particular community 

and resources at their disposal. The success of community-based interventions depends on inter-

sectoral collaboration between various stakeholders; for example, to promote cycling, 

collaboration is needed between urban planning and transport sectors.  

 

4.4. Intervention strategies that might be effective in both settings 

Although there is limited evidence, walking interventions appear to be a promising strategy to get 

people moving (Coleman et al., 1999, Gilson et al., 2009, Dugdill et al., 2008). It is reasonable to 

assume that participation in sport, gym-based exercise and running might be more effective 
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measures to increase PA, but walking is a low cost, widely accepted alternative with low risk of 

injury (Hootman et al., 2001) that can be easily incorporated into daily life. It is even suitable for 

people who cannot undertake strenuous activities like gym-based exercise, sports or running.  

Environmental restructuring interventions that target built-in features of workplace or community 

or organizational policies and practices favorable for PA can have an impact on a larger segment 

of employees/population. On one hand, these interventions are expensive, and on the other hand, 

they are difficult to evaluate and implement due to their complex nature. Active commuting 

increases adherence to activity recommendations (Berrigan et al., 2006).  However, a study 

(Mutrie et al., 2002) found that interventions for active commuting might not be effective until and 

unless the environment for active commuting is improved, such as separate cycling lanes and 

cycling trails. Altogether, a combination of interventions would seem like a promising approach.    

The most used strategies in the studies included were goal setting and self-monitoring. Both these 

strategies provide motivation for people to engage in activities to achieve what they desired. 

Additionally, effectiveness of goal can be increased by enabling the individual to monitor and 

receive feedback on their progress en route to their goal (Locke and Latham, 2002). In a meta-

analysis by Abraham and Graham-Rowe (2009), interventions with self-monitoring components 

resulted in average effect size almost twice as large as those for interventions without self-

monitoring while there was no difference in average effect sizes for intervention with goal setting 

compared to intervention without goal setting. Both these strategies are potentially effective BCTs 

and hence should be incorporated while designing a PA intervention (Dugdill et al., 2008, 

Jirathananuwat and Pongpirul, 2017).   

Most of the PA intervention studies conducted thus far have been with only highly interested 

participants, without any serious health conditions under ideal circumstances. However, the real-
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world setting is different from the settings of these studies, therefore, the effectiveness of PA 

interventions assessed in these studies will be less meaningful if it cannot be delivered in a real-

world setting. Thus, translational research that fills the gap between controlled settings and real-

world settings is critical for implementation of the interventions at the population level that have 

been shown to be effective in controlled settings. 
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Chapter 5: Effectiveness of interventions for reducing non-occupational sedentary 

behaviour in adults and older adults: a systematic review and meta-analysis (Study 1) 

Chapter outline: This chapter investigates the effectiveness of interventions for reducing non-

occupational SB (such as leisure and transport) in mental health professionals by systematically 

reviewing studies in the general adult population. 
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Abstract 

Background: No systematic reviews of effectiveness of interventions for reducing non-

occupational SB is available. Therefore, the aim of this systematic review was to assess the 

effectiveness of interventions for reducing non-occupational SB in adults and older adults.  

Methods: An electronic search through nine databases was performed. Randomized controlled 

trial (RCT) and cluster RCT among adults testing effectiveness of interventions aimed to reduce 

non-occupational SB were considered for inclusion. Two review authors independently screened 

studies for eligibility and completed data extraction and risk of bias assessment.  

Results: We included 19 studies that evaluated multicomponent lifestyle intervention, counselling 

or education, TV control devices and workplace interventions, which included SB measures during 

leisure time. Evidence from the meta-analyses suggests that interventions can reduce leisure sitting 

time in adults in the medium-term (-29 min/day; 95% confidence interval [CI]: -55, -2.3) and TV 

viewing in the short (-25 min/day; 95% CI: -37, -13) and medium term (-11 min/day; 95% CI: -

20, -2). No significant pooled effects were found for transport sitting time, leisure-time computer 

use and long-term outcomes. We found no evidence for effectiveness of interventions for reducing 

non-occupational sedentary time in older adults. 

Conclusions: The findings of this systematic review suggest the interventions may be effective in 

reducing non-occupational SB in the short-to-medium term in adults. However, no significant 

effect was found on long-term outcomes. The quality of evidence was, however, very low to low. 

No evidence was available on the effectiveness of non-occupational interventions on reducing 

sedentary time in older adults. Further high-quality research with larger sample is warranted.  

Keywords: TV viewing, leisure sitting, sitting, computer use, transport sitting 
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5.1. Background 

Data based on self-reports from 28 European Union countries show that during a typical day, 

18.5% of adults spend more than 7.5 hours sitting (Loyen et al., 2016). Moreover, time-use surveys 

show a significant decline in PA and increase in SB globally (Ng and Popkin, 2012). As noted in 

a recent systematic review, older adults are even more sedentary than adults, as on average, they 

spend 9.4 hours per day in SB (Harvey et al., 2015). Studies have shown that SB may be associated 

with increased risk of all-cause mortality, cardiovascular disease, type 2 diabetes, and site-specific 

cancer (Thorp et al., 2011). Furthermore, global estimates suggest that high levels of SB and 

insufficient PA cause 3.8% and 9% of all deaths, respectively (Rezende et al., 2016, Lee et al., 

2012).  

When outside of the workplace, people are exposed to many opportunities to engage in sedentary 

activities. The time spent in front of the computer or television screen and using devices like 

tablets, smartphones and gaming consoles has great potential to increase leisure-time SB (Shuval 

et al., 2013). The self-reported data from USA Labor (U.S. Department of Labor, 2016) shows that 

TV viewing was the most prevalent leisure activity (i.e., 2.8 hours per day) among US adults in 

2015, accounting for more than half of all leisure-time activities (U.S. Department of Labor, 2016). 

Older adults also seem to spend a large proportion of their waking hours watching TV (i.e., 3.3 

hours per day) (Harvey et al., 2015). Additionally, at the population level, a significant amount of 

time is spent sitting in transport (Sugiyama et al., 2013). In a study among desk-based employees 

in Australia, self-reported transport related sitting time equated to 60 minutes per day which was 

approximately 11% of the total daily sitting time (Bennie et al., 2015). The use of sedentary forms 

of commuting has largely increased due to increased car ownership over the last several decades 

in high-income countries (Brian and Rapino, 2011, Australian Bureau of Statistics, 2009) and 
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recent research indicates a significant association between greater use of cars and obesity 

(McCormack and Virk, 2014). 

Interventions for reducing non-occupational SB can be implemented at the individual, 

environmental, and wider community level. At the individual level, people can be made aware of 

the need to reduce their time spent in sedentary pursuits by: (i) counseling or interviewing (Verweij 

et al., 2012), (ii) self-monitoring, alongside goal setting to review their own behavior (Spring et 

al., 2012), and personalized feedback (De Cocker et al., 2016) and (iii) by using prompts, which 

remind them of the need to break prolonged sedentary periods. Interventions such as restricting 

access to the television by using an electronic lock-out systems (Otten et al., 2009) or, the 

installation of sit-stand desks (Chau et al., 2014) are employed to modify the environment of the 

individual, and as a result, to reduce sedentary time. At the community level, interventions can be 

policies for active transport or, policies for increasing the availability of open spaces in 

neighborhoods for recreational walking and cycling (Sallis et al., 2006).  

Several systematic reviews have been published that focus on interventions for reducing sitting 

time at work (Shrestha et al., 2016, Chu et al., 2016). Although non-occupational sitting time 

comprises a large amount of total SB, somewhat surprisingly, no reviews have focused on the 

effects of interventions on reducing non-occupational SB. Tharen-Borowski and colleagues 

(Thraen-Borowski et al., 2017) recently published a systematic review of non-worksite 

interventions for reducing SB. However, they only reported their effects on reducing total 

sedentary time, not making the distinction between occupational and non-occupational domains. 

Therefore, the aim of this systematic review coupled with a meta-analysis was to provide an in-

depth scrutiny of the current body of literature on the effects of interventions on reducing SB in 



 98 

leisure-time, transport and household domains in adults and older adults, herein, referred 

collectively as non-occupational SB. 

 

5.2. Methods 

5.2.1 Search Strategy 

This review was performed adhering to the PRISMA guidelines (Moher et al., 2009). The review 

protocol has been registered in PROSPERO (registration id: CRD42016051059). A 

comprehensive search of the following databases was performed: Academic Search Premier, 

Nursing/Academic Edition of Health Source, MasterFILE Premier, SPORTDiscus, 

MEDLINE/PubMed, Scopus, PsycINFO, CINAHL and Web of Science. Full search syntaxes can 

be found in supplementary table 2. Secondary searches were performed by (a) scanning the 

reference list of each full text that was assessed and (b) performing forward citation tracking of 

the included studies (using Scopus, Web of Science, and Google Scholar databases). The search 

concluded on 19th October 2016. 

 

5.2.2 Inclusion criteria 

Studies were deemed suitable for inclusion if they met the following criteria: 

(a) a randomized controlled trial (RCT), crossover RCT, or a cluster RCT conducted with 

participants aged 18 years or older. We planned to conduct a separate meta-analysis for 

studies with participants older than 60 years, as people in this age group are more likely to 
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have comorbid conditions, and, therefore, types, context, and outcomes of the interventions 

in this age group might differ from those among adults of a younger age.  

(b) the interventions were aimed to reduce SB and/or increase PA and reported at least one 

domain of non-occupational SB, such as total leisure sitting time, household sitting time, 

and transport sitting time, or total non-occupational SB measured by questionnaires or 

wearable devices (e.g., accelerometer/inclinometer).  

(c) the effectiveness of the interventions was compared with either no intervention or with 

another intervention.  

Workplace interventions can, in addition to work-related SB, also influence non-occupational 

behavior. Therefore, all studies implementing SB interventions at the workplace were included, if 

they reported effects on non-occupational SB. We included studies in which the intervention aimed 

at reducing non–occupational SB was provided at any frequency, and for any duration. We did not 

exclude full texts published in languages other than English. 

To reduce selection bias, two authors (NS and HP) independently performed the search process. 

Studies were excluded based on the title, abstract or full text. Disagreements were resolved by 

discussion and consensus with a third author (ZP).  

 

5.2.3 Data extraction  

Studies were individually coded by two of the authors (NS and GW) for the following variables:  

(a) study design; 

(b) participant characteristics (including the number of participants randomized into groups 

and the mean age or age range) 
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(c) study location; 

(d) description of intervention and follow-up length; 

(e) description of the control group 

(f) methods for the assessment of outcomes; 

(g) description of outcomes. 

Study authors were contacted to obtain missing information and verification of key study 

characteristics. 

 

5.2.4 Appraisal of study quality 

Two authors (NS and JG) independently assessed the risk of bias for each of the included studies 

using the Cochrane risk of bias tool (Supplementary figure 1) (Higgins and Green, 2011). We 

assigned a judgement of “low risk”, “high risk” or “unclear risk” of bias relating to the following 

domains: random sequence generation; allocation concealment; blinding of participants and 

personnel; blinding of outcome assessment; incomplete outcome data; selective outcome 

reporting; validity of outcome measure; and baseline comparability/imbalance for age and gender 

(Shrestha et al., 2016). The studies were judged as having a low risk of bias overall if they had a 

low risk of bias for random allocation, allocation concealment, blinding of outcome assessment, 

incomplete outcome data and valid outcome measure. It is difficult to blind participants, personnel 

in the studies trying to modify activity behavior, so we did not consider this domain in classifying 

trials into high versus low risk of bias in overall judgement.  
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5.2.5 Statistical analysis 

A meta-analysis was performed to calculate pooled effect sizes for different domains/types of non-

occupational SB: total leisure-time SB; total transport sitting time; TV viewing time; and leisure 

computer use. The meta-analysis was performed using the Comprehensive Meta-Analysis 

software (Biostat Inc., Englewood, NJ, USA). The difference between the intervention group and 

the control group in the mean change from pre- to post-intervention was used as a measure of 

effect size. 

Three out of the four included cluster RCTs (Pesola, 2016, French et al., 2011, Sternfeld et al., 

2009) accounted for the clustering. For these three studies we, therefore, did not need to adjust for 

the design effect. For the remaining study (De Cocker et al., 2016), the design effect was calculated 

based on a relatively large assumed intra-cluster correlation coefficient of 0.10. This assumption 

was based on a realistic estimate by analogy from implementation research studies (Campbell et 

al., 2001). Where study authors reported multiple trial arms in a single trial, only the relevant arms 

were included. In studies where two comparisons needed to be combined in the same meta-

analysis, to avoid double-counting, we reduced the number of participants in the control group by 

half. Verweij et al,(2012) and Chau et al,(2014) reported weekday and weekend leisure-time SB 

separately. Since none of the included studies reported the correlation between weekday and 

weekend sitting time; we assumed the correlation of 0.44 previously reported by Drenowatz et 

al,(2016). We then calculated combined effect size estimates for weekday and weekend SB and 

their variances as recommended by Fu and colleagues (Fu et al., 2013). Follow-up times of four 

months or less were deemed as short-term, four months to one year as medium-term, and more 

than one year as long-term. The I² statistic was used to assess heterogeneity among the trials in 

each analysis. We considered the observed value of I2: 0% to 40% as likely not important; 30% to 
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60% as moderate heterogeneity; 50% to 90% as substantial heterogeneity; and 75% to 100% as 

considerable heterogeneity, as recommended by Higgins and Green (2011). The random effects 

model was used in all analyses. We performed a subgroup analysis according to different types of 

interventions to investigate heterogeneity among the trials. The sensitivity analysis was also 

carried out by excluding interventions that markedly increased the overall heterogeneity and by 

modifying the cut-offs for categorising the follow-up duration (Supplementary figure 2). In the 

latter sensitivity analysis, three months or less were considered a short-term, three to six months a 

medium-term, and more than six months a long-term follow-up. The only cross-over study (Chau 

et al., 2014),  included in the analyses was reported as a step-wedged cluster RCT and had no 

distinct first and second period. In the main analysis, we therefore included the original effect 

estimate reported in the study, and also performed a sensitivity analysis excluding this study. 

Relatively low number of included studies prevented us to assess the robustness of findings by 

excluding studies with high risk of bias from the meta-analyses. We could not assess for 

publication bias as none of the meta-analyses we conducted had 10 or more trials (Higgins and 

Green, 2011). The statistical significance threshold was set a priori at p < 0.05. The quality of 

evidence was assessed independently by two authors following the Grading of Recommendations 

Assessment, Development and Evaluation (GRADE) criteria (Supplementary table 4) (Guyatt et 

al., 2011a, Guyatt et al., 2011b). 

 

5.3. Results 

5.3.1 Search results 

Out of the 7518 documents identified in the initial search, 89 full-text studies were deemed as 

potentially relevant and were scrutinized in detail. As shown in Figure 7, 70 studies were excluded 
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based on the following reasons: studies did not report leisure sitting time (n = 47), they were not 

conducted among adults (n = 16), the interventions were not targeted to adults, that is, they were 

conducted in children but measured parents’ SB (n = 2) or were not RCTs (n = 5). Twenty papers 

from nineteen studies(Chau et al., 2014, De Cocker et al., 2016, Dutta et al., 2014, French et al., 

2011, Gomersall et al., 2015a, Hu et al., 2012, Lakerveld et al., 2013, Laska et al., 2016, Otten et 

al., 2009, Pesola, 2016, Petersen et al., 2012, Raynor et al., 2013, Rockette-Wagner et al., 2015, 

Spring et al., 2012, Steeves et al., 2012, Sternfeld et al., 2009, Tomayko et al., 2017, Verweij et 

al., 2012, Aadahl et al., 2014, Gomersall et al., 2015b) are included in this review.  
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Figure 7: PRISMA flow diagram, Preferred Reporting Items for Systematic Reviews and Meta-
Analyses; RCT, randomised control trial 
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5.3.2 Included studies 

Twelve of the 19 included studies were RCTs (Hu et al., 2012, Aadahl et al., 2014, Gomersall et 

al., 2015a, Laska et al., 2016, Petersen et al., 2012, Otten et al., 2009, Raynor et al., 2013, Rockette-

Wagner et al., 2015, Spring et al., 2012, Steeves et al., 2012, Tomayko et al., 2017, Lakerveld et 

al., 2013), two were cross-over RCTs (Dutta et al., 2014, Chau et al., 2014) and five were cluster 

RCTs (French et al., 2011, Pesola, 2016, Sternfeld et al., 2009, De Cocker et al., 2016, Verweij et 

al., 2012). The included studies assessed the effectiveness of: [i] multi-component lifestyle 

interventions that included a SB and/or PA element (Hu et al., 2012, French et al., 2011, Gomersall 

et al., 2015a, Laska et al., 2016, Petersen et al., 2012, Steeves et al., 2012, Tomayko et al., 2017, 

Lakerveld et al., 2013, Rockette-Wagner et al., 2015, Spring et al., 2012); [ii] counselling or 

education to reduce and self-monitor leisure time SB (Aadahl et al., 2014, De Cocker et al., 2016, 

Pesola, 2016); [iii] television control devices to restrict access to TV (Raynor et al., 2013, Otten et 

al., 2009); and [iv] interventions implemented at the workplace which included SB measures 

during leisure time (Verweij et al., 2012, Chau et al., 2014, Dutta et al., 2014, Sternfeld et al., 

2009). 

Various domains of leisure-time SB were reported in these studies. TV viewing was reported in 

10 studies (French et al., 2011, De Cocker et al., 2016, Gomersall et al., 2015a, Laska et al., 2016, 

Otten et al., 2009, Raynor et al., 2013, Rockette-Wagner et al., 2015, Steeves et al., 2012, Tomayko 

et al., 2017, Lakerveld et al., 2013), total leisure sitting time in 9 studies (Hu et al., 2012, Sternfeld 

et al., 2009, Pesola, 2016, Verweij et al., 2012, Chau et al., 2014, Aadahl et al., 2014, Petersen et 

al., 2012, Lakerveld et al., 2013, Dutta et al., 2014, Spring et al., 2012), leisure computer use in 4 

studies (Laska et al., 2016, Lakerveld et al., 2013, Chau et al., 2014, De Cocker et al., 2016), and 

transport sitting time in 3 studies (De Cocker et al., 2016, Chau et al., 2014, Gomersall et al., 
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2015a). In five studies the follow-up was four months or less (De Cocker et al., 2016, Chau et al., 

2014, Otten et al., 2009, Petersen et al., 2012, Dutta et al., 2014), while in nine studies it was 12 

months or less (Pesola, 2016, Sternfeld et al., 2009, Verweij et al., 2012, Aadahl et al., 2014, 

Gomersall et al., 2015a, Raynor et al., 2013, Spring et al., 2012, Steeves et al., 2012, French et al., 

2011). The remaining five studies followed participants for more than 12 months (Hu et al., 2012, 

Laska et al., 2016, Rockette-Wagner et al., 2015, Tomayko et al., 2017, Lakerveld et al., 2013).  

In 11 studies the control group participants were instructed to maintain their usual lifestyle or 

received usual care (French et al., 2011, Sternfeld et al., 2009, Pesola, 2016, De Cocker et al., 

2016, Chau et al., 2014, Verweij et al., 2012, Aadahl et al., 2014, Gomersall et al., 2015a, Otten et 

al., 2009, Rockette-Wagner et al., 2015, Dutta et al., 2014), whereas, in four studies, control group 

participants received general information on healthy lifestyles (Hu et al., 2012, Petersen et al., 

2012, Laska et al., 2016, Lakerveld et al., 2013). Spring et al (2012), conducted a four-arm trial 

where the effectiveness of a different combination of advice to change one dietary behavior and 

one activity behavior (high sedentary leisure time or low PA) were assessed. In the Tomyako et al 

(2017), the delivery format of a curriculum for obesity prevention among families with young 

children (the ‘Healthy lifestyle toolkit’) compared in-home mentoring to delivery by mail 

(Tomayko et al., 2017). Raynor et al,(2013) conducted two pilot studies where SB intervention 

(counseling and restricting access to television) was compared with PA counseling intervention. 

In the study by Steeves et al (2012), participants who were instructed to ‘briskly step or walk for 

the duration of each commercial break on TV’ were compared to participants who were ‘walking 

briskly for at least 30 minutes’. The included studies were conducted in Australia, USA, China 

and high-income nations in Europe, namely Denmark, Belgium, Finland and Netherlands. A 

description of characteristics of each included study is presented in Supplementary table 3. 
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5.3.3 Risk of bias in included studies 

Nine studies did not report how the random sequence was generated and were thus judged to be at 

unclear risk for the selection bias domain (Hu et al., 2012, French et al., 2011, Sternfeld et al., 

2009, Pesola, 2016, De Cocker et al., 2016, Otten et al., 2009, Petersen et al., 2012, Rockette-

Wagner et al., 2015, Tomayko et al., 2017). Only three studies reported allocation concealment 

(Otten et al., 2009, Petersen et al., 2012, Lakerveld et al., 2013). Except for three studies (Aadahl 

et al., 2014, Verweij et al., 2012, Lakerveld et al., 2013), blinding of participants and personnel 

was not possible, and thus the studies were judged as either high risk or unclear risk for the 

performance bias domain. Leisure SB was assessed with self-administered questionnaires in 13 

studies (Hu et al., 2012, French et al., 2011, Sternfeld et al., 2009, De Cocker et al., 2016, Verweij 

et al., 2012, Aadahl et al., 2014, Gomersall et al., 2015a, Laska et al., 2016, Petersen et al., 2012, 

Rockette-Wagner et al., 2015, Spring et al., 2012, Tomayko et al., 2017, Lakerveld et al., 2013, 

Steeves et al., 2012). In these studies, participants receiving the intervention would have been 

aware of the set goals and the purpose of the intervention and may have misreported sedentary 

time. This was, therefore, judged as a high risk for detection bias. SB was assessed using television 

control devices in two studies (Otten et al., 2009, Raynor et al., 2013) and with both self-reports 

and accelerometers in three studies (Pesola, 2016, Chau et al., 2014, Dutta et al., 2014). These 

studies did not report the blinding of outcome assessor and were thus, judged unclear risk for 

detection bias. We judged the studies with the attrition rate of less than 10% and studies that 

performed intention to treat analysis as “low risk” for the domain of attrition bias. Six studies 

(Aadahl et al., 2014, De Cocker et al., 2016, Gomersall et al., 2015a, Petersen et al., 2012, Sternfeld 

et al., 2009, Verweij et al., 2012) were judged as high risk for attrition bias. Five papers did not 
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present results for all the outcomes mentioned in their study protocols. It might be that the missing 

results will be presented in future papers from the same study.  Such studies were, therefore, judged 

unclear risk for selective reporting (Aadahl et al., 2014, De Cocker et al., 2016, Lakerveld et al., 

2013, Rockette-Wagner et al., 2015, Sternfeld et al., 2009). Remaining studies reported results for 

all outcomes mentioned in the protocol or in the methods section and were thus judges at low risk 

for selective reporting (Chau et al., 2014, French et al., 2011, Gomersall et al., 2015a, Hu et al., 

2012, Laska et al., 2016, Otten et al., 2009, Pesola, 2016, Petersen et al., 2012, Raynor et al., 2013, 

Spring et al., 2012, Steeves et al., 2012, Tomayko et al., 2017, Verweij et al., 2012). Overall, we 

judged all 19 studies to be at a high risk of bias. A summary of the judgments about each risk of 

bias item for each of the included studies is presented in Figure 8. 
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Figure 8: Risk of bias summary: review authors' judgements about each risk of bias item for each 
included study 

 

5.3.4 Effects of interventions 

Studies were pooled according to outcome measure (see Figure 3). We could not pool studies 

according to the type of intervention as interventions were heterogeneous and there were only a 

few studies for each intervention. However, a subgroup analysis was performed according to type 

of intervention to investigate heterogeneity. 
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5.3.4.1 Outcome: Total leisure sitting time 

We pooled six studies reporting total leisure sitting time at medium-term follow-up (Hu et al., 

2012, Sternfeld et al., 2009, Pesola, 2016, Verweij et al., 2012, Aadahl et al., 2014, Lakerveld et 

al., 2013). The pooled analysis showed that the interventions reduced sitting time on average by 

30 minutes per day (95% confidence interval [CI] -58 to -2 min/day, figure 9). However, there was 

substantial heterogeneity between pooled studies (I2 = 91%). When the sensitivity analysis was 

performed by excluding the studies conducted in the workplace setting (Sternfeld et al., 2009, 

Verweij et al., 2012), the pooled effect showed a similar reduction in sitting time of 30 minutes 

per day (95% CI: -62, -2 min/day; I2 = 94%), again with considerable heterogeneity. In the 

subgroup analysis, none of the interventions showed a significant reduction in total leisure sitting 

time at medium-term follow up.  

Three studies could not be included in the meta-analysis (Spring et al., 2012, Dutta et al., 2014, 

Petersen et al., 2012). Spring et al. (2012), only reported a reduction in total leisure sitting time by 

on average 90 minutes per day at 20 weeks follow-up. Dutta et al. (2014), reported no difference 

in total leisure sitting time between intervention and control periods. Data presented by Petersen 

et al. (2012), did not allow for calculation of time spent in SB, and the study was, therefore, not 

included in the meta-analysis. 

None of the included studies reported total leisure sitting time at short and long-term follow up. 
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Figure 9: Forrest plot showing effects of interventions on total leisure sitting time 

 

5.3.4.2 Outcome: TV viewing 

We pooled six studies reporting TV viewing at short-term follow-up (De Cocker et al., 2016, Chau 

et al., 2014, Gomersall et al., 2015a, Laska et al., 2016, Otten et al., 2009, Raynor et al., 2013). 

The pooled analysis showed that the interventions reduced TV viewing by on average 56 minutes 

per day (95% CI: -73, -38; I2 = 79%, figure 10), with considerable heterogeneity. The sensitivity 

analysis performed by excluding the studies that assessed restricting access to the TV using 

television control devices (Raynor et al., 2013, Otten et al., 2009) resulted in an average reduction 

of 34 minutes per day (95% CI: -60, -8; I2 = 69%), with substantial heterogeneity. In the sensitivity 

analysis, excluding the cross-over study (Chau et al., 2014), the pooled effect showed a similar 

reduction of 51 minutes per day on average (95% CI: -86, -15; I2 = 78%) as in the main analysis, 

with considerable heterogeneity. In the subgroup analysis, the interventions aimed at restricting 

access to the TV using television control devices reduced TV viewing by on average 128 minutes 

per day (95% CI: -170, -85; I2 = 0%). The subgroup analysis did not show a significant reduction 
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for multicomponent interventions (Laska et al., 2016, Gomersall et al., 2015a) and educational 

interventions (De Cocker et al., 2016). 

Five studies reported TV viewing at medium-term follow-up (French et al., 2011, Gomersall et al., 

2015a, Laska et al., 2016, Rockette-Wagner et al., 2015, Lakerveld et al., 2013). The pooled effect 

size estimate showed a mean reduction of 11 minutes per day (95% CI: -20, -2; I2 = 49%), with 

moderate heterogeneity. All five studies included in this analysis evaluated the effectiveness of 

multicomponent interventions. 

Three studies reported TV viewing at long-term follow-up (Laska et al., 2016, Rockette-Wagner 

et al., 2015, Lakerveld et al., 2013). The pooled analysis of these studies did not show a significant 

reduction in TV viewing time (d = -2 min/day; 95% CI: -17, 13; I2 = 80%). All three studies 

included in this analysis evaluated the effectiveness of multicomponent interventions. 

We also performed sensitivity analysis by modifying the cut-offs for short, medium- and long-

term follow-up. The effect sizes were similar for all the follow-up categories; however, the 

reduction in TV viewing time for medium-term follow-up was no longer significant.  

In the studies that were not included in the pooled analysis, Steeves et al. (2012), found that 

participants in both stepping and walking groups during TV commercial breaks reduced TV 

viewing by 60 minutes at 6 months follow-up. Similarly, Tomayko et al. (2017), reported a half 

an hour reduction in TV viewing for a healthy lifestyle toolkit delivered either by mail or in-home 

mentoring.  
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Figure 10: Forrest plot showing effects of intervention on television (TV) viewing sitting time 

 

5.3.4.3 Outcome: Leisure computer use 

We pooled three studies reporting leisure computer use at short-term follow-up (De Cocker et al., 

2016, Chau et al., 2014, Laska et al., 2016). The meta-analysis did not find a significant pooled 

effect size (d = 2 min/day; 95% CI: -11, 16; I2 = 0%, figure 11).  

Lakerveld et al. (2013) reported a non-significant reduction of -2 minutes/day (95% CI: -9.4, 5.4) 

in leisure computer use at medium-term follow-up. 
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Two studies reported leisure computer use at long-term (Laska et al., 2016, Lakerveld et al., 2013). 

The pooled effect size was not significant (d = 5 min/day; 95% CI: -2, 12; I2 = 0%). 

 

Figure 11: Forrest plot showing effects of interventions on leisure computer use sitting time 

 

5.3.4.4 Outcome: Total transport sitting time 

We pooled three studies reporting transport sitting time at short-term follow-up (De Cocker et al., 

2016, Chau et al., 2014, Gomersall et al., 2015a). The pooled effect size was not significant (d = -

5 min/day; 95% CI: -19, 9; I2 = 0%, figure 12). 

Gomersall et al. (2015a) reported a non-significant reduction of 5 minutes/day (95% CI: -12, 22) 

in transport sitting time at medium-term follow up. 

No study reported total transport sitting time at long-term follow-up. 
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Figure 12: Forrest plot showing effects of intervention on total transport sitting time 

 

5.3.4.5 Interventions in older adults 

We did not find any RCTs with participants older than 60 years.  

 

5.4. Discussion 

The findings of this review show that interventions may reduce sedentary leisure time in the 

medium-term and TV viewing in short- to medium-term. However, we found no evidence of long-

term efficacy for any intervention. Furthermore, the heterogeneity in reported outcomes, 

interventions and control arms (usual care/another active intervention) prevented us to perfom a 

robust meta-analysis and draw firm conclusions. The quality of evidence was very low to low for 

all outcomes (Supplementary table 4).  

Currently, most adults spend a significant amount of time in front of the TV (U.S. Department of 

Labor, 2016). Therefore, even a small reduction in TV viewing might result in significant public 

health benefits (Wijndaele et al., 2017).  One of the strategy for reducing TV viewing time was 
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restricting access to the TV using a television control device. It seems that such an intervention for 

reducing TV viewing time is likely to be effective in the short to medium term. However, the 

practical usability and acceptability of such devices remains unclear and questionable. Our 

findings are consistent with those of two systematic reviews (Wu et al., 2016, Ramsey Buchanan 

et al., 2016) that primarily included studies that assessed restricting access to TV using television 

control devices. We found that other interventions may have an impact on TV viewing, but that it 

is potentially somewhat smaller than for the interventions using the TV control device.  

Interestingly, Chau et al. (2014), reported a decrease in TV viewing time by implementing a sit-

stand workstation. Similar findings were reported by De Cocker et al. (2016), by implementing a 

web-based, interactive, computer-tailored intervention in a workplace setting. It was previously 

hypothesized that reducing occupational sedentary time will result in compensatory effects (i.e., 

increase in non-occupational sedentary time) (Mansoubi et al., 2016). However, findings of Chau 

et al. (2014) and De Cocker et al. (2016), studies do not support this hypothesis. It might be that 

SB interventions at work made people aware of the potential hazards of sitting and they not only 

reduced sitting at work but also outside of work. Further research on the topic is warranted.  

We did not find significant pooled effects of interventions on transport sitting time. This might be 

because none of the interventions was specifically aimed at reducing transport sitting time. Various 

interventions for increasing active travel (such as walking and cycling) might serve as a possible 

avenue for reducing SB, and their effects on transport sitting time, therefore, should be investigated 

in future studies (Saunders et al., 2013). Furthermore, no evidence was available on the efficacy 

of interventions on sedentary time among older adults. A recently published review by Copeland 

et al. (2017). concluded that SB interventions were feasible and effective in reducing sedentary 

time in older adults. However, there were only two pre-post studies that reported leisure time SB 
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(Asaoka et al., 2007, Lewis et al., 2016). Hence, interventions targeting reduction in specific 

domains of leisure time SB in older adults need to be designed and tested using an RCT in a larger 

sample of participants.  

Though educational interventions seem to be promising, there was no significant reduction in SB 

with such interventions. Multicomponent interventions were found to be only effective in reducing 

TV viewing time in the medium term. However, these finding needs to be interpreted with scrutiny 

as there were very few studies in each analysis.  

Furthermore, there is very little evidence available about the contribution of newer technologies, 

such as smartphones and tablets, to SB. It is unknown if reducing their use may have an impact on 

population SB. Various other strategies to reduce leisure sitting time like standing during 

commercial breaks (Busschaert et al., 2016), using active gaming platforms (Ramsey Buchanan et 

al., 2016) and use of new technologies (e.g., apps delivered on smartphones and tablets) (Hadgraft 

and Owen, 2017, Spring et al., 2012, King et al., 2013, Stephenson et al., 2017) may also need to 

be considered and examined in future trials.  

Evidence on health outcomes of SB seems to be equivocal. For example, a recent large intervention 

trial by Healy et al. (2017), did  not find significant effects of reducing sitting time on most 

cardiometabolic risk biomarkers considered in the study (Healy et al., 2017), whilst several 

observational studies reported a favorable association of reallocating SB to light or moderate-to-

vigorous intensity PA with cardio metabolic biomarkers (Whitaker et al., 2017, Buman et al., 2014, 

Falconer et al., 2015), depressive symptoms (Mekary et al., 2013) and mortality risk (Wijndaele 

et al., 2017, Loprinzi and Loenneke, 2017, Fishman et al., 2016). The observational studies 

suggested that for reallocating 30 minutes of SB to light PA one can expect 1.9% lower 

triglycerides (Buman et al., 2014), 2.4% lower insulin (Buman et al., 2014) and a 20% reduction 
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in the mortality risk at 5 years follow up (Fishman et al., 2016). Although in a short term such 

reallocations seem to be attainable, we did not find any evidence showing the potential of 

interventions to sustain such reallocations over a longer period. 

It is important to note that some SBs (e.g., socializing/reading) may provide health benefits, such 

as improved mental well-being, despite being conducted in a seated position (Alpass and Neville, 

2003, Hertzog et al., 2008). SB, therefore, cannot be characterised as ultimately ‘unhealthy’. 

Recent theoretical frameworks suggest that a right balance between the amounts of time spent 

sleeping, in SB, and in PA may be needed for good health (Pedišić et al., 2017, Pedišić, 2014). 

Effectiveness of different strategies for achieving the optimal balance between these behaviours 

may be an interesting topic for future intervention trials. 

Most SB interventions aimed at reducing one or two domains of SB. However, any reduction in 

one domain of SB does not mean it will be replaced with only light or moderate PA. It is also 

possible that it will lead to an increase in other SBs (e.g., TV viewing may be replaced by listening 

to music while sitting or seated computer use) (Biddle et al., 2014). Therefore, future leisure SB 

interventions should consider having components targeting each domain separately and consider 

ways to be replacing one SB with a more active alternative.  

A review by Gardner et al. (2016), indicated that interventions for adults that are primarily aimed 

at reducing SB rather than increasing PA seem to be most promising in reducing SB. We could 

not test their hypothesis, because of the small number of studies included in each meta-analysis. 

Although reducing total sedentary time by 30 minutes/day was suggested to have a potential to 

produce  clinically meaningful positive effects on health (Buman et al., 2014, Falconer et al., 2015, 

Fishman et al., 2016, Loprinzi and Loenneke, 2017, Mekary et al., 2013, Whitaker et al., 2017, 

Wijndaele et al., 2017), in most intervention studies, it was not clear to which component of time-
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use was non-occupational sedentary time reallocated, because they did not assess all the remaining 

activity- and inactivity-related components of the 24-hour day; that is, sleeping, quiet standing, 

light PA, and moderate-to-vigorous PA. The distribution of time spent in SB, sleep, light PA and 

moderate-to-vigorous PA seems to be significantly associated with a variety of health outcomes 

(Chastin et al., 2015). It would seem that focusing solely on one of these components of time-use 

might be misguided; rather the focus should be on achieving a sustainable balance in all 

components (Pedišić, 2014). Furthermore, it has been shown that clustering of unhealthy lifestyle 

behaviors, such as low PA, high SB and poor sleep duration may be associated with obesity 

(Cassidy et al., 2017). Future intervention trials might, therefore, need to consider tracking not 

only the reduction/increase in a specific behavior but also, the distribution of time over all the 

above-mentioned time-use components.  

The major limitations of this review are the small number of included studies and significant 

heterogeneity between them. Most of the studies had methodological limitations including small 

sample size and failure to blind outcome accessor. Most studies included in the meta-analyses 

assessed SB using self-reports. While self-reports may have lower reliability than some device-

based measures of SB,  they have significant comparative advantages for assessing domain- and 

type-specific sitting time (Healy et al., 2011). This is especially the case for the activities that are 

performed on a regular basis, such as TV viewing (Healy et al., 2011). A limitation of 

accelerometers and similar device-based measures is that, without the support of self-reports, their 

data does not allow for discerning between domains of sitting time (Pedisic and Bauman, 2015). 

Additionally, motion sensors which do not have inbuilt inclinometers might have questionable 

validity as they often cannot distinguish between quiet standing and sitting and may, therefore, 

overestimate sitting time (Pedisic and Bauman, 2015). Future intervention trials should, therefore, 
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consider using both device-based measurement and self-reports to gather more robust and 

complete data. Furthermore, from the studies on TV viewing and computer use, very often it could 

not be discerned whether the screen time was spent sitting or standing. The same methodological 

issue was also found in the studies on SB in the transport domain. Future studies evaluating the 

effectiveness of interventions to reduce screen time and transport-related SB should select 

measures that allow for better differentiation between sitting and standing. 

 

5.5. Conclusions 

Our findings suggest that it is possible to reduce non-occupational SB in short to medium-term 

through targeted interventions in adults. However, it is still unclear whether such behavioral 

change is feasible and sustainable over long term to attain health benefits. Higher quality studies 

in larger sample of participants are required to determine the approaches that will be most effective 

at inducing a reduction in non-occupational SB in long-term conditions. The future studies should 

also consider addressing the optimum balance between all activity- and inactivity-related 

behaviors; sleep, SB, light intensity and moderate-to-vigorous intensity PA, to attain healthy 

lifestyle. 
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Chapter 6: Workplace intervention for reducing sitting at work (Study 2) 

Chapter outline: This chapter investigates the effectiveness of interventions for reducing 

occupational SB in mental health professionals by systematically reviewing studies in the general 

adult population. 
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Chapter 7: Effectiveness of other types of physical activity and sedentary behavior 

interventions 

Chapter outline: This chapter investigates the topics that were not summarized in the literature 

review and systematic reviews conducted as a part of this thesis. 

a. Effectiveness of digital interventions for increasing PA and/or reducing SB 

b. Effectiveness of PA interventions in changing the attitude and practices of mental 

health professionals 

 

7.1 Effectiveness of digital interventions for increasing physical activity and/or reducing 

sedentary behaviour 

Recent years has seen a large growth of digital technology such as smartphones, tablets, and 

wearables and its ownership among people all over the world (Statista, 2016, Deloitte, 2017). In 

the year 2019, it was estimated that more than 2.5 billion people around the world owned 

smartphones (Statista, 2016). Australia is amongst the forerunners with approximately 88% 

population having ownership of smartphones. There is an unprecedented rise in ownership in low- 

and middle-income countries as well in recent years (Deloitte, 2017, Poushter, 2016). These 

smartphones and wearables have inbuilt sensors that are paired with machine learning algorithms 

to design tailored interventions aimed at promoting health behaviour change (Patrick et al., 2016, 

Sanders et al., 2016, Dijkhuis et al., 2018). Various behaviour change interventions can be 

delivered using smartphones, such as providing self-monitoring, reminders, and real-time 

feedback. For example, one can use the commonly used application google calendar to set personal 

goals into the digital calendar (Google, 2016). These days, thousands of health and fitness 
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applications are available on Google play store and iTunes with features that are not only 

acceptable but also enjoyable for individuals to use (Conroy et al., 2014, Middelweerd et al., 2014). 

Additionally, these smartphones and wearables also provide objective data that are available 

immediately for analysis (Lathia et al., 2013). These apps were found to include on average five 

BCTs which includes goal setting, providing feedback and self-monitoring (Middelweerd et al., 

2014). Few systematic reviews (Buckingham et al., 2019, Direito et al., 2017, Davies et al., 2012) 

have assessed the effectiveness of these digital interventions in increasing PA. These reviews have 

pointed out the huge potential of these interventions in the promotion of physical activities. One 

of the meta-analysis reported a small increase in PA levels (0.14, 95% CI 0.09, 0.19) in participants 

receiving the web-based PA intervention compared to control arms (Davies et al., 2012). Thirteen 

(Blake et al., 2012, Campbell et al., 2002, Carr et al., 2016, Cook et al., 2007, Dadaczynski et al., 

2017, Marshall et al., 2003, Morgan et al., 2011, Napolitano et al., 2003, Reijonsaari et al., 2012, 

Slootmaker et al., 2009, Spittaels et al., 2007, Sternfeld et al., 2009, van Wier et al., 2009, Hager 

et al., 2002) studies in the review of intervention in increasing PA at worksite were found to include 

web-based tailored PA advice or PA advice using email. Another quite popular intervention is the 

delivery of PA promotion messages through telephones, and the effectiveness of the telephone-

based intervention reported in studies vary from moderate to strong (Goode et al., 2012). The 

findings related to telephone-based or web-based interventions are consistent with our findings for 

health promotion messages/information interventions for increasing PA at worksite (0.122, 95% 

CI 0.005 to 0.239).  

Digital interventions are not only popular in promoting PA but are also popular tools in reducing 

SB. In the review on interventions for reducing sitting at work (chapter 6) eight studies were 

included that had a technological element involving computer prompts (Donath et al., 2015, Evans 
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et al., 2012, Pedersen et al., 2014, Urda et al., 2016, Swartz et al., 2014), web-based intervention 

(Gordon, 2013, De Cocker et al., 2016), and activity tracker (Brakenridge et al., 2016). These 

interventions were found to be effective in reducing sitting time at work by 14, 19 and 6.60 

minutes/day respectively. However, a review by Stephenson et al. (2017) on effectiveness of 

computer, mobile, and wearable technology found a reduction of 37 min/day in total SB that 

included a pooled analyses of 15 studies at follow-up to 6 months. Similarly, another systematic 

review that assessed 26 studies that used wearable activity trackers within PA and/or SB 

interventions, either singly or as a part of multicomponent intervention (Brickwood et al., 2019), 

found low quality evidence for their effectiveness in increasing PA. The same review did not find 

evidence for effectiveness of wearable activity trackers in reducing SB (Brickwood et al., 2019). 

There seems to be variability in the effectiveness of digital interventions that comprises computers, 

mobiles, and wearable technology and needs to be investigated in future studies. The affordability, 

ease of implementation and easier reach among a larger group of people makes these interventions 

an attractive prospect for future large-scale studies. However, these interventions often fail to 

include an educational component, thereby failing to raise awareness of the hazards of SB 

(Hutchinson et al., 2018).  

 

7.2 Effectiveness of physical activity interventions in changing the attitudes and practices of 

mental health professionals 

Few studies have investigated mental health professionals’ perspectives on physical health care 

(Robson and Haddad, 2012) and beliefs about PA recommendation (Stanton et al., 2015). A study 

among mental health nurses found that they had a positive attitude and were confident in providing 

instructions on diet and exercise. This was more evident in those trained in physical health care 
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(Robson and Haddad, 2012). Similarly, a survey conducted amongst Australian mental health 

professionals (n= 51) reported that although 57% of participants were aware of the therapeutic 

benefit of PA, only 40% had prescribed PA to their clients (Phongsavan et al., 2007). In an 

uncontrolled pre-post study, a lifestyle counselling intervention with a PA component and 

nutritional counselling delivered to mental health staff (both clinical and non-clinical) improved 

their knowledge of and attitudes towards physical health issues in their clients (Rosenbaum et al., 

2020). 

Several barriers have been identified in promoting PA by clinicians, including insufficient time 

during the clinical visit, simultaneous urgent tasks and priorities, lack of knowledge on PA 

counselling, lack of effective counselling skills, perceived disruption to the therapeutic relationship 

and insufficient organizational support and financial incentives to provide PA counselling 

(Glowacki et al., 2019, Hebert et al., 2012). Moreover providing PA counselling to people with 

mental illness might be challenging due to nature of their illness (low mood, motivation, impaired 

decision making), comorbidities and adverse effects of medication (weight gain, fatigue) 

(Vancampfort et al., 2015). This might be related to perceived barriers such as people with clients 

will not adhere if the health professionals recommend PA. With the increasing recognition of 

importance of PA promotion in treatment of mental illness and incorporation of PA in therapeutic 

guidelines in the management of mental illness, there is an opportunity to train mental health 

professionals on how to recommend PA for mental health. A systematic scoping review by 

Glowacki et al. (2019) analysed barriers and facilitators for mental health professionals in 

recommending PA to their clients according to elements of the Theoretical Domains Framework 

(TDF). The TDF is an integrative framework of behaviour change which encompasses all the 

factors such as affective, cognitive and socio-environmental that can influence behaviour 
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(Glowacki et al., 2019). Two domains of the TDF, ‘Beliefs about the Consequences’, and 

‘Environmental Context & Resources’, were the most reported domains for both facilitators and 

barriers to PA promotion in the included studies in this review (Glowacki et al., 2019). In the 

Beliefs about the consequence’s domain studies reported ‘clients will not adhere if the health 

professionals recommend PA’ as barrier and physical and mental health benefits of PA as 

facilitator (Glowacki et al., 2019). Similarly, in the environmental context & resources domain 

included studies cited lack of training as a barrier whereas previous PA education/training was 

cited as facilitator in the included studies (Glowacki et al., 2019). 

Health care professionals are regarded as role models in the promotion of healthy lifestyles (Blake 

et al., 2012). The role of health professionals’ in PA promotion is further bolstered due to frequent 

contact with their clients and skills in behaviour change (Happell et al., 2011, Happell et al., 2013). 

Despite this, evidence suggests that the majority of health care professionals fail to achieve 

sufficient levels of PA (Jinks et al., 2003). Not only does this have personal physical and mental 

health consequences for these clinicians, it has implications for their clients, given that clinicians 

with a higher level of PA are more likely to recommend PA to their clients than those with lower 

levels (Hebert et al., 2012). Canadian Academy of Sport and Exercise Medicine has emphasized 

the role of physicians in promoting PA, which is also endorsed by Australasian College of Sports 

and Exercise Physicians. The statement emphasized the need for inquiring patient’s PA along with 

other chronic disease risk factors by a clinician (Thornton et al., 2016).  

There is limited evidence for the effectiveness of behaviour change interventions in changing 

attitudes and practices of healthcare professionals. However, the general consensus is providing 

information only like printed materials and information provided through websites seems to be 

ineffective, although their role in raising awareness in a multicomponent intervention cannot be 
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debated. Similarly, interactive meetings and workshops are generally more effective compared to 

conferences, lectures, workshops, seminars, and symposia in changing clinicians’ practice 

(Breimaier et al., 2013, Chauhan et al., 2017). An overview of 138 reviews found that multi-

disciplinary models’ of care involving physicians, nurses and pharmacist was effective in 

improving practice of healthcare professionals (Chauhan et al., 2017). The same review found that 

continuous medical education training which are interactive and provides assistance in clinical 

decision making was also effective in improving practice of healthcare professionals (Chauhan et 

al., 2017). 

A systematic review by Flodgren et al. (2017) assessed the effectiveness of interventions aimed at 

changing the behaviour of healthcare professionals to promote weight reduction in children and 

adults with overweight and obesity. The interventions that were assessed were educating primary 

care physicians in weight management, providing tailored interventions for health care 

professionals to follow obesity management guidelines, and provision of clinical decision support 

tools. However, there was limited evidence for the effectiveness of all these different types of 

intervention in promoting weight loss in children and adults with overweight and obesity. 

Similarly, a pre-post study examined the effectiveness of PA education sessions on practices of 

family physicians in recommending PA to their clients (Windt et al., 2015). The study reported a 

significant increase in the proportion of family physicians (difference = 28%) recommending PA 

to their clients at one-month follow-up. It also reported an increase in self-reported knowledge and 

confidence in PA prescription; however, there was no significant change in self-reported PA levels 

in physicians (Windt et al., 2015). Similar results were seen in another study in Canada (O'Brien 

et al., 2017), where a significant proportion of physicians attending a PA education session 

reported an intention to change their practices in prescribing PA. Although there is limited 
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evidence, it can be assumed that interventions for increasing PA among mental health 

professionals have the potential to be effective in changing their attitudes towards and practices in 

recommending PA to their clients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
314 

References 

BLAKE, H., MO, P. K., LEE, S. & BATT, M. E. 2012. Health in the NHS: lifestyle behaviours of 
hospital employees. Perspect Public Health, 132, 213-5. 

BRAKENRIDGE, C. L., FJELDSOE, B. S., YOUNG, D. C., WINKLER, E. A., DUNSTAN, D. 
W., STRAKER, L. M. & HEALY, G. N. 2016. Evaluating the effectiveness of 
organisational-level strategies with or without an activity tracker to reduce office workers' 
sitting time: a cluster-randomised trial. Int J Behav Nutr Phys Act, 13, 115. 

BREIMAIER, H. E., HALFENS, R. J., WILBORN, D., MEESTERBERENDS, E., HAASE 
NIELSEN, G. & LOHRMANN, C. 2013. Implementation interventions used in nursing 
homes and hospitals: A descriptive, comparative study between Austria, Germany, and The 
Netherlands. ISRN Nurs, 2013, 706054. 

BRICKWOOD, K.-J., WATSON, G., O'BRIEN, J. & WILLIAMS, A. D. 2019. Consumer-Based 
Wearable Activity Trackers Increase Physical Activity Participation: Systematic Review 
and Meta-Analysis. JMIR Mhealth Uhealth, 7, e11819. 

BUCKINGHAM, S. A., WILLIAMS, A. J., MORRISSEY, K., PRICE, L. & HARRISON, J. 2019. 
Mobile health interventions to promote physical activity and reduce sedentary behaviour 
in the workplace: A systematic review. Digit Health, 5, 2055207619839883. 

CAMPBELL, M. K., TESSARO, I., DEVELLIS, B., BENEDICT, S., KELSEY, K., BELTON, L. 
& SANHUEZA, A. 2002. Effects of a tailored health promotion program for female blue-
collar workers: health works for women. Prev Med, 34, 313-23. 

CARR, L. J., LEONHARD, C., TUCKER, S., FETHKE, N., BENZO, R. & GERR, F. 2016. Total 
Worker Health Intervention Increases Activity of Sedentary Workers. Am J Prev Med, 50, 
9-17. 

CHAUHAN, B. F., JEYARAMAN, M. M., MANN, A. S., LYS, J., SKIDMORE, B., SIBLEY, K. 
M., ABOU-SETTA, A. M. & ZARYCHANSKI, R. 2017. Behavior change interventions 
and policies influencing primary healthcare professionals' practice-an overview of reviews. 
Implement Sci, 12, 3. 

CONROY, D. E., YANG, C. H. & MAHER, J. P. 2014. Behavior change techniques in top-ranked 
mobile apps for physical activity. Am J Prev Med, 46, 649-52. 

COOK, R. F., BILLINGS, D. W., HERSCH, R. K., BACK, A. S. & HENDRICKSON, A. 2007. 
A field test of a web-based workplace health promotion program to improve dietary 
practices, reduce stress, and increase physical activity: randomized controlled trial. J Med 
Internet Res, 9, e17. 

DADACZYNSKI, K., SCHIEMANN, S. & BACKHAUS, O. 2017. Promoting physical activity 
in worksite settings: results of a German pilot study of the online intervention Healingo fit. 
BMC Public Health, 17, 696. 

DAVIES, C. A., SPENCE, J. C., VANDELANOTTE, C., CAPERCHIONE, C. M. & 
MUMMERY, W. K. 2012. Meta-analysis of internet-delivered interventions to increase 
physical activity levels. Int J Behav Nutr Phys Act, 9, 52. 

DE COCKER, K., DE BOURDEAUDHUIJ, I., CARDON, G. & VANDELANOTTE, C. 2016. 
The effectiveness of a web-based computer-tailored intervention on workplace sitting: A 
randomized controlled trial. J Med Internet Res, 18, e96. 

DELOITTE 2017. Mobile consumer survey: The Australian cut. (accessed 28 September 2019); 
Available online: https://www2.deloitte.com/au/mobile-consumer-survey. 

https://www2.deloitte.com/au/mobile-consumer-survey


 

 
315 

DIJKHUIS, T. B., BLAAUW, F. J., VAN ITTERSUM, M. W., VELTHUIJSEN, H. & AIELLO, 
M. 2018. Personalized physical activity coaching: A machine learning approach. Sensors 
(Basel), 18. 

DIREITO, A., CARRACA, E., RAWSTORN, J., WHITTAKER, R. & MADDISON, R. 2017. 
mHealth technologies to influence physical activity and sedentary behaviors: behavior 
change techniques, systematic review and meta-analysis of randomized controlled trials. 
Ann Behav Med, 51, 226-239. 

DONATH, L., FAUDE, O., SCHEFER, Y., ROTH, R. & ZAHNER, L. 2015. Repetitive daily 
point of choice prompts and occupational sit-stand transfers, concentration and 
neuromuscular performance in office workers: an RCT. Int J Environ Res Public Health, 
12, 4340-53. 

EVANS, R. E., FAWOLE, H. O., SHERIFF, S. A., DALL, P. M., GRANT, P. M. & RYAN, C. 
G. 2012. Point-of-choice prompts to reduce sitting time at work: a randomized trial. Am J 
Prev Med, 43, 293-7. 

FLODGREN, G., GONCALVES-BRADLEY, D. C. & SUMMERBELL, C. D. 2017. 
Interventions to change the behaviour of health professionals and the organisation of care 
to promote weight reduction in children and adults with overweight or obesity. Cochrane 
Database Syst Rev, 11, CD000984. 

GLOWACKI, K., WEATHERSON, K. & FAULKNER, G. 2019. Barriers and facilitators to 
health care providers’ promotion of physical activity for individuals with mental illness: A 
scoping review. Ment Health Phys Act, 16, 152-168. 

GOODE, A. D., REEVES, M. M. & EAKIN, E. G. 2012. Telephone-delivered interventions for 
physical activity and dietary behavior change: an updated systematic review. Am J Prev 
Med, 42, 81-8. 

GOOGLE 2016. Google Goals. (accessed on 28 September 2019); Available online: 
https://www.blog.google/products/calendar/find-time-goals-google-calendar/. 

GORDON, A. 2013. A theory-based pilot study to decrease sitting timein the workplace. A theory-
based pilot study to decrease sittingtime in the workplace. Msc Thesis. Arizona: Arizona 
StateUniversity. 

HAGER, R. L., HARDY, A., ALDANA, S. G. & GEORGE, J. D. 2002. Evaluation of an internet, 
stage-based physical activity intervention. Am J Health Educ, 33, 329-337. 

HAPPELL, B., PLATANIA-PHUNG, C. & SCOTT, D. 2011. Placing physical activity in mental 
health care: a leadership role for mental health nurses. Int J Ment Health Nurs, 20, 310-8. 

HAPPELL, B., PLATANIA-PHUNG, C. & SCOTT, D. 2013. Survey of Australian mental health 
nurses on physical activity promotion. Int J Ment Health Promot, 15, 148-161. 

HEBERT, E. T., CAUGHY, M. O. & SHUVAL, K. 2012. Primary care providers' perceptions of 
physical activity counselling in a clinical setting: a systematic review. Br J Sports Med, 46, 
625-31. 

HUTCHINSON, J., HEADLEY, S., MATTHEWS, T., SPICER, G., DEMPSEY, K., WOOLEY, 
S. & JANSSEN, X. 2018. Changes in sitting time and sitting fragmentation after a 
workplace sedentary behaviour intervention. Int J Environ Res Public Health, 15. 

JINKS, A. M., LAWSON, V. & DANIELS, R. 2003. A survey of the health needs of hospital staff: 
implications for health care managers. J Nurs Manag, 11, 343-50. 

LATHIA, N., PEJOVIC, V., RACHURI, K. K., MASCOLO, C., MUSOLESI, M. & 
RENTFROW, P. J. 2013. Smartphones for large-scale behavior change interventions. 
IEEE Pervasive Computing, 12, 66-73. 

https://www.blog.google/products/calendar/find-time-goals-google-calendar/


 

 
316 

MARSHALL, A. L., LESLIE, E. R., BAUMAN, A. E., MARCUS, B. H. & OWEN, N. 2003. 
Print versus website physical activity programs: a randomized trial. Am J Prev Med, 25, 
88-94. 

MIDDELWEERD, A., MOLLEE, J. S., VAN DER WAL, C. N., BRUG, J. & TE VELDE, S. J. 
2014. Apps to promote physical activity among adults: a review and content analysis. Int 
J Behav Nutr Phys Act, 11, 97. 

MORGAN, P. J., COLLINS, C. E., PLOTNIKOFF, R. C., COOK, A. T., BERTHON, B., 
MITCHELL, S. & CALLISTER, R. 2011. Efficacy of a workplace-based weight loss 
program for overweight male shift workers: the Workplace POWER (Preventing Obesity 
Without Eating like a Rabbit) randomized controlled trial. Prev Med, 52, 317-25. 

NAPOLITANO, M. A., FOTHERINGHAM, M., TATE, D., SCIAMANNA, C., LESLIE, E., 
OWEN, N., BAUMAN, A. & MARCUS, B. 2003. Evaluation of an internet-based physical 
activity intervention: a preliminary investigation. Ann Behav Med, 25, 92-9. 

O'BRIEN, M. W., SHIELDS, C. A., OH, P. I. & FOWLES, J. R. 2017. Health care provider 
confidence and exercise prescription practices of Exercise is Medicine Canada workshop 
attendees. Appl Physiol Nutr Metab, 42, 384-390. 

PATRICK, K., HEKLER, E. B., ESTRIN, D., MOHR, D. C., RIPER, H., CRANE, D., GODINO, 
J. & RILEY, W. T. 2016. The pace of technologic change: Implications for digital health 
behavior intervention research. Am J Prev Med, 51, 816-824. 

PEDERSEN, S. J., COOLEY, P. D. & MAINSBRIDGE, C. 2014. An e-health intervention 
designed to increase workday energy expenditure by reducing prolonged occupational 
sitting habits. Work, 49, 289-95. 

PHONGSAVAN, P., MEROM, D., BAUMAN, A. & WAGNER, R. 2007. Mental illness and 
physical activity: therapists’ beliefs and practices. Aust N Z J Psychiatry, 41, 458-459. 

POUSHTER, J. 2016. Smartphone ownership and internet usage continues to climb in emerging 
economies. Pew Research Center, 22. 

REIJONSAARI, K., VEHTARI, A., KAHILAKOSKI, O. P., VAN MECHELEN, W., ARO, T. & 
TAIMELA, S. 2012. The effectiveness of physical activity monitoring and distance 
counseling in an occupational setting - results from a randomized controlled trial (CoAct). 
BMC Public Health, 12, 344. 

ROBSON, D. & HADDAD, M. 2012. Mental health nurses' attitudes towards the physical health 
care of people with severe and enduring mental illness: the development of a measurement 
tool. Int J Nurs Stud, 49, 72-83. 

ROSENBAUM, S., WARD, P. B., BALDEO, R., FIBBINS, H., JARMAN, R., LEDERMAN, O., 
PERRAM, A., POOLE, J., ROSSIMEL, E., SMITH, G., TEASDALE, S., WADE, T., 
WATKINS, A., WHITE, A., PEARCE, D. & CURTIS, J. 2020. Changing health workforce 
attitudes to promote improved physical health in mental health service users: Keeping our 
Staff in Mind (KoSiM). Health Promot J Austr. 

SANDERS, J. P., LOVEDAY, A., PEARSON, N., EDWARDSON, C., YATES, T., BIDDLE, S. 
J. & ESLIGER, D. W. 2016. Devices for self-monitoring sedentary time or physical 
activity: A scoping review. J Med Internet Res, 18, e90. 

SLOOTMAKER, S. M., CHINAPAW, M. J., SCHUIT, A. J., SEIDELL, J. C. & VAN 
MECHELEN, W. 2009. Feasibility and effectiveness of online physical activity advice 
based on a personal activity monitor: randomized controlled trial. J Med Internet Res, 11, 
e27. 



 

 
317 

SPITTAELS, H., DE BOURDEAUDHUIJ, I., BRUG, J. & VANDELANOTTE, C. 2007. 
Effectiveness of an online computer-tailored physical activity intervention in a real-life 
setting. Health Educ Res, 22, 385-96. 

STANTON, R., HAPPELL, B. & REABURN, P. 2015. Investigating the exercise-prescription 
practices of nurses working in inpatient mental health settings. Int J Ment Health Nurs, 24, 
112-20. 

STATISTA 2016. Number of smartphone users worldwide from 2014 to 2020 (in Billions). 
(accessed 28 September 2019); Available online: 
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/. 

STEPHENSON, A., MCDONOUGH, S. M., MURPHY, M. H., NUGENT, C. D. & MAIR, J. L. 
2017. Using computer, mobile and wearable technology enhanced interventions to reduce 
sedentary behaviour: a systematic review and meta-analysis. Int J Behav Nutr Phys Act, 
14, 105. 

STERNFELD, B., BLOCK, C., QUESENBERRY, C. P., JR., BLOCK, T. J., HUSSON, G., 
NORRIS, J. C., NELSON, M. & BLOCK, G. 2009. Improving diet and physical activity 
with ALIVE: a worksite randomized trial. Am J Prev Med, 36, 475-83. 

SWARTZ, A. M., ROTE, A. E., WELCH, W. A., MAEDA, H., HART, T. L., CHO, Y. I. & 
STRATH, S. J. 2014. Prompts to disrupt sitting time and increase physical activity at work, 
2011-2012. Prev Chronic Dis, 11, E73. 

THORNTON, J. S., FREMONT, P., KHAN, K., POIRIER, P., FOWLES, J., WELLS, G. D. & 
FRANKOVICH, R. J. 2016. Physical activity prescription: a critical opportunity to address 
a modifiable risk factor for the prevention and management of chronic disease: a position 
statement by the Canadian Academy of Sport and Exercise Medicine. Br J Sports Med, 50, 
1109-14. 

URDA, J. L., LYNN, J. S., GORMAN, A. & LAROUERE, B. 2016. Effects of a minimal 
workplace intervention to reduce sedentary behaviors and improve perceived wellness in 
middle-aged women office workers. J Phys Act Health, 13, 838-44. 

VAN WIER, M. F., ARIENS, G. A., DEKKERS, J. C., HENDRIKSEN, I. J., SMID, T. & VAN 
MECHELEN, W. 2009. Phone and e-mail counselling are effective for weight 
management in an overweight working population: a randomized controlled trial. BMC 
Public Health, 9, 6. 

VANCAMPFORT, D., STUBBS, B., WARD, P. B., TEASDALE, S. & ROSENBAUM, S. 2015. 
Integrating physical activity as medicine in the care of people with severe mental illness. 
Aust N Z J Psychiatry, 49, 681-2. 

WINDT, J., WINDT, A., DAVIS, J., PETRELLA, R. & KHAN, K. 2015. Can a 3-hour educational 
workshop and the provision of practical tools encourage family physicians to prescribe 
physical activity as medicine? A pre-post study. BMJ Open, 5, e007920. 

 

https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/


Chapter 8: Summary of evidence from literature reviews that informed PA and SB 

interventions for mental health professionals 

Chapter outline: This chapter summarises the effective strategies informed by the literature review 

and systematic reviews that were used in designing the intervention entitled “Move More for 

Mental Health and Wellbeing” for mental health professionals 

PA and SB interventions are effective in increasing PA and reducing SB in general population of 

adults and these findings would therefore also apply to mental health professionals. An 

intervention for mental health professionals based on literature reviews and systematic reviews 

conducted as part of this thesis was developed and implemented as a pre-post intervention study. 

Several discussions were held within the research team (Team members: Danijel Jurakic, 

Alexandra Parker, Stuart J. H. Biddle, Željko Pedišić and Nipun Shrestha) to design the 

intervention that was evidence informed and at the same time, was feasible for the budget and 

duration of the PhD project. The intervention entitled “Move More for Mental Health and 

Wellbeing” consisted of a one-hour group behaviour change session, delivered by a registered 

psychologist, an information booklet containing evidence-based strategies for sitting less and 

moving more, and weekly reminders/consultation sessions.  

The intervention for this PhD project was designed to encourage mental health professionals to 

rearrange their work schedules to engage in more PA and use available opportunities to become 

less sedentary and more active throughout the day. A group based behaviour change session was 

suitable for delivering the information on potential strategies for increasing PA, which was 

applicable to every participant, with the addition of peer support. A systematic review assessed 

effectiveness of weight management interventions in group settings compared to the same 

intervention delivered individually (Paul-Ebhohimhen and Avenell, 2009). The review reported 
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significant weight loss in participants assigned to group-based intervention compared to an 

individually delivered intervention (Paul-Ebhohimhen and Avenell, 2009). Although the evidence 

for improvements in health outcomes for behaviour change interventions implemented in group 

settings among health care professionals is scarce (Hoddinott et al., 2010), there is some evidence 

of their effectiveness in changing practices of health care professionals  (Breimaier et al., 2013, 

Chauhan et al., 2017). The group behaviour change meeting was therefore chosen based on 

feasibility and its effectiveness in previous clinical settings. 

The information booklet that was designed for the intervention incorporated 24 possible strategies 

for sitting less and moving more in the domains of leisure, home, work, and transport. Most of the 

strategies that were incorporated were informed by the literature reviews and systematic reviews 

included in this thesis, such as encouraging those participants who already has access to a sit-stand 

desk to use these or for those without a sit-stand desk, to construct one out of boxes. The review 

on reducing workplace SB (Chapter 6) found sit-stand desks are effective in reducing sitting time 

in employees by an average of 100 minutes/day. Similarly, a range of practical recommendations 

for breaking up sitting time (e.g., using smaller water bottles that need to be refilled, placing bins 

further away from desks) and the use of fitness apps were also strategies included in the booklet, 

given that breaking up sitting time and replacing it with light PA or standing may have beneficial 

effects on cardiometabolic health (Benatti and Ried-Larsen, 2015). The use of prompts as reminder 

to break up sitting time was also included as this has been found to be effective in reducing number 

of prolonged periods of sitting which lasted for more than 30 minutes (Evans et al., 2012). The use 

of activity trackers or fitness apps is quite popular with more than 15 thousand health and fitness 

apps available in both Apple iTunes (iOS) (Apple Inc, Cupertino, Calif) and Google Play (Android 

OS) (Google, Inc, Mountain View, Calif) (Apple, 2020, Google Play, 2020). Though there is 
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limited evidence on effectiveness of these activity trackers and apps, they may serve as low cost 

interventions to reach a large portion of the population. Similarly, restricting access to TV 

automatically after 30 minutes as a reminder to take regular activity breaks was recommended in 

the booklet to reduce SB at home. The systematic review assessing non-occupational SB 

interventions (Chapter 5) identified restriction to TV as an effective strategy in reducing SB in 

leisure time. Recent studies have highlighted physical and mental health benefits of enjoyment and 

social support while engaging in PA (Teychenne et al., 2020). Therefore, activities such as using 

PA as reward, setting a family fitness challenge, joining an exercise group or trying new physical 

activities were also recommended strategies included in the booklet. The intervention also included 

weekly reminders for participants by inquiring whether participants adhered to their personalised 

PA plan that was developed in the group behaviour change session and identifying and assisting 

participants in overcoming barriers in following their PA plan. Reminding people over telephone, 

SMS messages and/or emails has been found to have beneficial effects in promoting health 

behavior change (Shapiro et al., 2012). The components of the intervention and content of booklet 

were evidence based to increase the likelihood that the intervention will be useful in increasing the 

participants’ own PA and reducing their SB, as well as increasing their knowledge and attitudes 

towards recommending PA within their clinical practice. 
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Chapter 9: Physical activity and sedentary behaviour counselling: attitudes and practices of 

mental health professionals (Study 3) 

Chapter outline: This chapter investigates the attitudes and practices of mental health professionals 

in recommending more PA and less SB to their clients, and to inform professional 

education/training and future interventions that can be implemented in mental health facilities and 

enhance mental health treatment. 
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Abstract 

Background 

Despite recent interest in the mental health benefits of increasing physical activity (PA) and 

reducing sedentary behaviour (SB), little is known about PA and SB counselling provided by 

mental health professionals. Therefore, the aim of this study was to explore the attitudes and 

practices of mental health professionals in recommending more PA and less SB to their clients. 

Methods 

A mixed-methods study was conducted among 17 mental health professionals, who were involved 

in a four-week pre-post intervention trial entitled “Move More for Mental Health and Wellbeing” 

Data at baseline were collected using a modified version of the Exercise in Mental Illness 

Questionnaire in a sample of 17 Australian mental health professionals. Additionally, in focus 

group discussions, 10 mental health professionals provided in-depth information about their 

clinical practice, facilitators, and perceived barriers in recommending more PA and less SB. They 

also provided suggestions on how to potentially improve their PA and SB counselling practices. 

Results 

Only 35.3% of participants have undergone formal training in recommending PA in the treatment 

of mental illness. Most participants (64.7%) ranked PA counselling among the top three types of 

mental health treatment. All participants reported recommending PA to their clients at least 

“occasionally”, while 88% percent of them also provided SB counselling. However, the 

recommendations provided were usually not specific. The most commonly reported barriers for 

providing PA and SB counselling were a lack of knowledge and confidence. Participants also 

believed that, if they were more active themselves, they would be in a better position to recommend 
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PA to their clients, by sharing their own experience of evidence-informed strategies designed to 

increase PA and reduce SB. 

Conclusion 

We found that mental health professionals commonly provide generic PA and SB counselling to 

their clients. PA and SB counselling in the mental health setting could be improved by: including 

training on PA and SB counselling in formal education and continued professional training for 

mental health professionals; implementing interventions to increase PA and reduce SB among 

mental health professionals themselves; and ensuring support from an exercise or PA promotion 

specialist as a part of a multi-disciplinary approach to mental health care.  
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9.1 Introduction  

Promoting more physical activity (PA) and less sedentary behavior (i.e. sitting or reclining while 

awake with low energy expenditure; SB) has been a key strategy in the primary and secondary 

prevention of non-communicable diseases (Piercy et al., 2018). Although significant efforts have 

been made in the promotion of PA, around 30% of people still do not meet the required levels of 

PA recommended in public health guidelines (Guthold et al., 2018, Hallal et al., 2012). Moreover, 

the increasing levels of sedentary behavior across the world and its impact on health and wellbeing 

is concerning, given that with a large number of adults already spend more than 8 hours per day in 

SB (Dunstan et al., 2012, Aadahl et al., 2013, Ng and Popkin, 2012). 

People with mental disorders are less likely to be sufficiently physically active, compared with the 

general population (Vancampfort et al., 2017). PA promotion has been regarded as a cost-effective 

strategy in the prevention and management of mental disorders (Bailey et al., 2018). However, 

health care professionals, including mental health professionals, find it difficult to implement this 

strategy in routine clinical consultations and treatment sessions, even when they perceive their 

clients would benefit from engaging in more PA (Keyworth et al., 2018, Keyworth et al., 2019).  

Previous studies have found that most health professionals (~60%) do not routinely provide PA 

counselling to their patients or clients (Lobelo and de Quevedo, 2016). In an Australian national 

survey, only 18% of participants reported receiving PA recommendation from their clinician in 

the past 12 months (Short et al., 2016). It seems this pattern also occurs with mental health 

professionals as many do not provide PA recommendation to their clients (Phongsavan et al., 2007, 

Stanton et al., 2015b). 

Several studies have explored the barriers and facilitators experienced by health professionals in 

recommending PA to their clients (Hebert et al., 2012, Glowacki et al., 2019, Huijg et al., 2015). 
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The key barriers were a lack of confidence; lack of time; lack of training on how to recommend 

PA; competing clinical priorities; and perception of health professionals that their clients would 

not adhere to PA recommendations. The key facilitators were higher levels of PA engagement in 

health professionals themselves and greater relevant professional knowledge and skills (Hebert et 

al., 2012, Glowacki et al., 2019, Huijg et al., 2015).  

In addition to the identified barriers for health professionals generally, mental health professionals 

may experience specific barriers to recommending PA, due to their client’s mental health 

conditions, co-morbidities, and adverse effects of medications (Glowacki et al., 2019). This study, 

therefore, explored the attitudes and practices of mental health professionals in recommending 

more PA and less SB to their clients, to inform professional education/training and future 

interventions that can be implemented in mental health services and with the potential to enhance 

the outcomes of routine mental health treatment. 

 

9.2 Methods 

9.2.1 Study design and participants 

We conducted a mixed-methods study among 17 mental health professionals, who were involved 

in a four-week pre-post intervention trial entitled “Move More for Mental Health and Wellbeing” 

(clinical trial registration reference: ISRCTN43608761). Mixed methods study is a systematic 

integration of qualitative and quantitative data for synergistic and in depth understanding of the 

research question (Wisdom and Creswell, 2013, Shorten and Smith, 2017). The study occurred 

from September to October 2019 in two headspace centres, located in Melbourne, that are part of 

Australia’s national youth mental health service network (Rickwood et al., 2019). These centres 
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provide mental health services to youth aged 12-25 years (Rickwood et al., 2015). Ethics approval 

was obtained from the Victoria University Human Ethics Research Committee [HRE18-123]. We 

conducted the study by following the Consolidated Standards of Reporting Trials (CONSORT) 

(Schulz et al., 2010). Orygen, which is the lead agency of the headspace centres included in the 

study, provided general oversight of adverse events and participant safety during the study. 

 

9.2.2 Procedure and measures 

Data on attitudes and practices of the participating mental health professionals in recommending 

more PA and less SB to their clients were collected prior to the intervention using a modified 

Exercise in Mental Illness Questionnaire (version for health professionals) (Stanton et al., 2014). 

In the section on general beliefs, participants were asked to express the level of their agreement 

with six statements (e.g. “People with a mental illness know that PA is good for their mental 

health”) using a Likert-type response scale with five levels. In the same section, participants were 

also asked to rank the importance of “increasing PA” and “reducing SB” among a total of 11 

treatment strategies for people with mental illness. In the section on perceived barriers for 

recommending PA to their clients, participants were asked to express their agreement with 11 

statements (e.g. “My workload is already too excessive to include recommending PA to people 

with a mental illness”) on a Likert-type response scale with five levels. Participants were then 

asked how often (on the scale: “Never”; “Occasionally”; “Most of the time”; and “Always”) they 

recommend PA to their clients and how often they recommend reducing SB to their clients. The 

final set of questions was about specific strategies the participants use to promote PA among their 

clients. Stanton et al. (Stanton et al., 2014) found that the questionnaire has good measurement 

properties. For the purpose of this study, we added two items on SB to the questionnaire and used 
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the term “physical activity” instead of “exercise”, to capture all types of PA that mental health 

professionals can promote among people with mental illness. The questionnaire also included 

items about age, gender, marital status, the length of employment in the mental health profession, 

whether they were a private practitioner/provider or employed by headspace (i.e., salaried staff), 

whether they had a clinical role at any other service in addition to headspace; whether their 

headspace role was their main job; and any formal training for recommending PA they may have 

taken. 

To get a more detailed insight into the variables of interest, after the intervention, participants were 

invited to take part in one of two focus groups. Using a semi-structured guide, focus group 

participants were asked about: 1) their practices in recommending more PA and less SB to their 

clients; 2) facilitators for recommending more PA and less SB to their clients; 3) barriers for 

recommending PA and less SB to their clients; and 4) factors that could improve PA and SB 

counselling practice (Supplementary table 6). Each focus group was attended by five participants 

and lasted for 45-60 minutes. The focus groups were facilitated by a lead moderator, while an 

assistant moderator took field notes and audio-recorded the discussion.  

 

9.2.3 Data analysis 

Participants’ sociodemographic characteristics and responses to questionnaire items regarding 

attitudes and practices in recommending PA to people with mental illness were reported using 

percentages (for categorical data) and means and standard deviations (for numerical data). 

Responses to questionnaire items on beliefs and perceived barriers were analysed individually, 

because they were not designed to be combined into a summary score (Stanton et al., 2014).  The 
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analysis was done in version 23 of the IBM Statistical Package for the Social Sciences (SPSS). 

For the focus group data, interview transcripts and notes were coded and analysed using thematic 

analysis (Braun and Clarke, 2006). The themes were generated through an iterative process of 

screening and categorising raw data. During the process, the themes were discussed in four 

meetings, to reach consensus between the researchers (NS, AP and ZP). The participant’s 

responses were classified into themes based on the principles of realist epistemology (Fletcher, 

2017). The coding was facilitated using NVivo software, version 12. 

 

9.3 Results 

9.3.1 Sample characteristics 

The mean age of participants was 38 years. On average, they had worked in the mental health 

profession for 8 years. Most of the mental health professionals in the study sample were females, 

married or in a de facto relationship, and their role in the headspace centre was their main job 

(76.5% for all). Most of the participants were psychologist (82.3%) and nearly half of participants 

(47%) had a clinical role at another centre. Most of the participants obtained their highest degree 

in Australia and were directly employed by the headspace centre (82.3% for both). Around one 

third of participants (35.3%) had undergone formal training in recommending PA in the treatment 

of mental illness (Table 7). 
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Table 7: Characteristics of respondents 

Characteristics Mean ± SD 

Age 37.9 ± 9.8 

Years in profession 7.8 ± 7 

  Percentage of respondents 

Male gender 23.5% 

Not married 23.5% 

Completed highest overseas 17.7% 

Non-salaried staff 17.7% 

Does not work in a clinical role at any another service 53.0% 

Does not consider the role in headspace as the main job 23.5% 

Did not undergo formal training in recommending physical activity 64.7% 

Role at headspace center  

Nurse 11.8% 

Psychologist 70.6% 

Social worker 5.9% 

Clinical lead/psychologist 11.8% 

 

 



 

 
333 

9.3.2 Quantitative findings 

Most participants rated the value of recommending PA in the treatment of mental illness as equal 

or higher than the value of other established treatments (Table 8). Most participants (64.7%) 

ranked PA counselling among the top three treatment modalities. Only 17.7% of participants 

ranked SB counselling among the top three treatment modalities (Supplementary table 7). Nearly 

all participants agreed or strongly agreed that PA is valuable for patients hospitalised with a mental 

illness in the same manner as outpatients (94.1%). Most participants agreed that mental health 

benefits of PA for people with mental illness are long lasting (76.4%). Around half of participants 

agreed or strongly agreed that people with a mental illness know that PA is good for their physical 

health (52.9%) and that people with a mental illness do not engage in PA because they don’t think 

they can (47.1%). Forty-one percent of participants agreed with the statement that people with a 

mental illness know that PA is good for their mental health. Participants were generally unsure 

whether people with a mental illness who are recommended PA will adhere to the recommendation 

or not. 
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Table 8:Value of physical activity counselling compared with other types of treatment for mental 
illness, as perceived by mental health professionals 

 Significantly  

less than 

physical 
activity 

Somewhat 

less than 

physical 
activity 

Of equal 

value to 

physical 
activity 

Somewhat 

better than 

physical 
activity 

Significantly 
better than 
physical 
activity 

Medication 5.9% 23.5% 52.9% 17.7% 0% 

Social support 0% 11.8% 41.2% 47% 0% 

Family therapy 11.8% 17.7% 29.4% 41.2% 0% 

Social skill training 5.9% 23.5% 47% 23.5% 0% 

Cognitive behavioural therapy 0% 11.8% 47% 41.2% 0% 

Vocational rehabilitation 0% 29.4% 58.8% 11.8% 0% 

Electroconvulsive therapy 17.7% 35.3% 23.5% 23.5% 0% 

Bright light therapy 29.4% 52.9% 17.7% 0% 0% 

 

Most participants disagreed or strongly disagreed with all but one statement on barriers for 

recommending PA as a treatment for mental illness. The most prevalent perceived barriers were a 

lack of knowledge in PA prescription (“I do not know how to recommend PA to people with a 

mental illness” and “Prescription of PA to people with mental illness is best delivered by an 

exercise professional such as an exercise physiologist”) and a belief that people with a mental 

illness will not adhere to a PA program (Table 9). 

 

 

 



 
 

Table 9: Attitudes and practices of mental health professionals in recommending more physical activity and less sedentary behaviour 
to their clients 

Beliefs Strongly 

disagree 

Disagree Neither 

disagree nor 

agree 

Agree Strongly 

agree 

People with a mental illness know that PA is good for their physical health 0% 17.7% 29.4% 41.2% 11.7% 

People with a mental illness know that PA is good for their mental health 0% 29.4% 29.4% 41.2% 0% 

People with a mental illness do not engage in PA because they don’t think 
they can 

0% 25.5% 29.4% 41.2% 5.9% 

PA is valuable for patients hospitalised with a mental illness in the same 
manner as outpatients 

0% 0% 5.9% 70.6% 23.5% 

The physical and mental health benefits of PA for people with a mental illness 
are not long lasting 

11.7% 64.7% 11.7% 11.7% 0% 

People with a mental illness who are recommended PA will not adhere to it 0% 29.4% 41.2% 29.4% 0% 

Perceived barriers  

Their mental health makes it impossible for them to participate in PA 35.3% 47.0% 11.7% 5.9% 0% 

I’m concerned PA might make their condition worse 58.8% 35.3% 5.9% 0% 0% 

I am not interested in recommending PA for people with a mental illness 58.8% 41.2% 0% 0% 0% 

I don’t believe PA will help people with a mental illness 64.7% 35.3% 0% 0% 0% 

Their physical health makes it impossible for them to participate in PA 35.3% 52.9% 5.9% 5.9% 0% 

I’m concerned they might get injured while engaging in PA 47.0% 35.3% 17.7% 0% 0% 
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People with a mental illness won’t adhere to a PA program 29.4% 23.5% 23.5% 23.5% 0% 

My workload is already too excessive to include recommending PA to people 
with a mental illness 

29.4% 35.3% 17.7% 17.7% 0% 

Recommending PA to people with a mental illness is not part of my job 53.0% 47.0% 0% 0% 0% 

I do not know how to recommend PA to people with a mental illness 35.3% 17.7% 11.7% 29.4% 0% 

Prescription of PA to people with mental illness is best delivered by an 
exercise professional such as an exercise physiologist 

23.5% 11.8% 35.3% 23.5% 5.9% 

Practices Never Occasionally Most of the time  Always 

Do you recommend physical activity to people with a mental illness? 0% 17.6% 41.2% 41.2% 

Do you recommend reducing sedentary behaviour (time spent sitting/screen 
time) to people with a mental illness? 

11.8% 23.5% 41.2% 23.5% 

 



All participants reported that they recommend PA to their clients at least “occasionally”. Eighty-

eight percent of them reported at least “occasionally” suggesting their clients to reduce SB. 

Personal discussion was the most frequently used strategy to promote PA (88.2%), followed by 

referral to community-based programs (35.3%) and referral to an exercise physiologist / 

physiotherapist for recommendation was reported by 17.6% of participants (Supplementary table 

2). The most commonly recommended frequency of PA was “As often as you can” and “On most 

days of the week” (35.3% for both). The most frequently recommended PA intensity for people 

with mental illness was “At a level that makes you feel good” (47%). One in three participants 

reported they do not recommend a specific intensity of PA (29.4%). Aerobic exercise was the most 

commonly prescribed mode of PA (82.4%), followed by team sports (41.2%), and relaxation 

exercises such as yoga or Tai Chi (41.2%) (Supplementary table 8). 

 

9.3.3 Qualitative findings 

In the transcripts from the focus group discussions, common themes were identified, including: 1) 

type of recommendations provided to clients; 2) information resources for PA and SB counselling; 

3) facilitators for PA and SB counselling; 4) barriers for PA and SB counselling; and 5) factors 

that could improve PA and SB counselling practice. 

 

Type of physical activity and sedentary behaviour recommendations provided to clients 

 Participants believed that, as clinicians, they were responsible not only for the mental health but 

also for the physical health of their clients, and they were interested in incorporating PA and SB 

counselling routinely in the treatment of mental illness. Although they motivated their clients to 
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move more and spend less time in SB, they tended not to make specific recommendations for type, 

duration, and frequency of PA or detailed guidance on how to reduce SB. They emphasised that 

instead of structured exercise, they are more likely to recommend incorporating PA into everyday 

activities, such as active transport (e.g., walking to the shop instead of driving). 

  

“We often talk to young people who spend lot of time sleeping or on their phone and discuss 

with them what would be the benefit of moving more in general or doing something else 

that they enjoy, which by default they’re going to do more of anyway. So actually, exploring 

other ways that they can do things which may not necessarily be for the purpose of 

increasing their movement, but by default, getting them to move more” 

(Clinician 1). 

 

Mental health professionals try to create a narrative by explaining to their clients the ways in which 

increasing PA and reducing SB led to improvements and by providing examples of success stories 

from other young clients. 

 

“I try to create a narrative around ‘Why would it be helpful for this specific person at this 

specific time?’… Like, ‘It will help in these ways’ and ‘This is what people said helped 

from past, but this will also help you.” 

(Clinician 2) 
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Mental health professionals also recommended their clients use smartphone applications to 

increase their motivation for and engagement in PA. 

 

“I use different apps; for example, the ones for people interested in getting into running… 

Let’s download a running app and make it fun! Or, other things they can use on their phone 

like pedometers, to make it interactive with their phone, because I guess they are going to 

be on the phone anyway.” 

(Clinician 3) 

 

Information resources for physical activity and sedentary behaviour counselling  

Participants generally did not have the opportunity to participate in formal education, training, or 

continued professional development for providing recommendations on PA and SB to their clients. 

Instead, they relied on other sources of information, such as internet websites and smartphone 

applications. They also shared knowledge with colleagues and engaged in clinical review meetings 

and supervision to utilise each other’s experience for integrating PA in treating clients. 

 

“I think just from my own browsing, hearing stuff and also mental health apps.”  

(Clinician 3) 

 

“It’s just kind of word of mouth.” 
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(Clinician 3) 

 

Facilitators of physical activity and sedentary behaviour counselling 

Mental health professionals stated that their increased awareness of young people engaging in 

excessive SB was an important facilitator for recommending more PA and less SB to their clients. 

There was a shared belief that technology has contributed to increasing the amount of time young 

people spend in sedentary behaviours, including computer gaming and mobile phone use. 

Clinicians also perceived that some of their young clients were not as active as they would like to 

be. This increased awareness was described by clinicians as a motivating factor to discuss possible 

strategies to increase PA and reduce SB with their clients.  

 

“There is bit more of awareness around sedentary behaviour and screen time. And I guess 

that has a kind of flow-on effect of awareness that our clients may be not moving as much 

as other young people and young people from previous generations. There is a lot more 

insight on phone and computer activity. I think I have definitely noticed that. Young people 

seem to have insight into that. But I don’t know how much insight they have of the flow-on 

effects on mental health.”  

(Clinician 3) 
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Participants also believed that, if they are more active themselves, they would be in a better 

position to recommend PA to their clients and share their experiences in maintaining sufficient 

levels of PA. 

 

“If you believe in something because you’ve done it and you also know the evidence base, 

then it’s easy enough to ‘sell it’.” 

(Clinician 2) 

 

“If I am moving more myself, I can bring it to the work that I do with young people.” 

(Clinician 4) 

 

Barriers for physical activity and sedentary behaviour counselling 

Several barriers for recommending more PA and less SB to people with mental illness were 

identified during the focus group discussions. For clients with complex mental health needs, 

clinicians rarely included PA and SB interventions within treatment. In such cases, they generally 

gave precedence to other types of mental health treatment, such as cognitive behaviour therapy. 

Moreover, clinicians reported a lack of confidence and competence for providing 

recommendations on PA and SB to clients with complex clinical needs. Some mental health 

professionals believed it was inappropriate for them to attend to what may be perceived as less 

critical or urgent concerns, such as levels of PA, when focusing on the treatment of a mental 

disorder. 
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“I think it just drops off the priority list, even though we may think this would be really 

helpful.” 

(Clinician 3) 

 

“My confidence [for recommending PA] kind of wanes a little bit when there is more pointy 

mental health stuff going on.” 

(Clinician 1) 

 

Two barriers stemming from clients’ knowledge and perceptions were identified. Mental health 

professionals stated that young people they work with are typically unaware of the importance of 

PA for mental health. They also believed that their clients assume that mental health professionals 

do not have the knowledge and capacity to recommend PA as part of mental health treatment.  

 

“They visit us with a preconceived idea of coming to sit in room and talk about how they 

feel and how they can feel better, not necessarily thinking that physical activity is 

something they could do.” 

(Clinician 1) 

 



 

 
343 

“This is often seen as just an afterthought rather than what you are going to see a mental 

health specialist for.” 

(Clinician 5) 

 

Furthermore, there was a shared perception that including PA in treatment may feel disruptive to 

clients and potentially damage rapport or the therapeutic alliance. Although participants generally 

considered PA as a beneficial intervention for mental disorders, their views favoured the need for 

counselling practices to focus on the presenting issues and concerns of clients. 

 

 “People come to me having been alienated by mental health clinicians trying to make them 

quit smoking. Like physical activity, quitting smoking can be associated with positive 

mental health outcomes. But it’s not what they came for.” 

(Clinician 6) 

 

Factors that could improve physical activity and sedentary behaviour counselling practice 

Participants believed that continued professional development would help them better integrate 

PA and SB counselling in mental health treatment, with intervention manuals or booklets to present 

the evidence and provide guidance on how to integrate PA and SB counselling into their 

therapeutic frameworks specifically identified as helpful to facilitate this.  
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“I was going to say professional development. You know we are really interested in getting 

some manuals for integrating [PA and SB counselling] with cognitive behaviour therapy.” 

(Clinician 7) 

 

“‘…if you can make an obvious link between what they are currently experiencing and how 

it [PA or SB intervention] will help. So, having that sort of evidence base and rationale 

would be useful for different sorts of presenting issues.” 

(Clinician 2) 

 

Participants also thought that education on PA and SB counselling should be a part of formal 

mental health clinical training. This was discussed as a way to increase the capacity of the future 

mental health workforce and broaden the reach and application of PA and SB interventions within 

mental health services. It was acknowledged, however, that addressing this would require 

significant investment.  

 

“I see it as a systemic issue, because people coming out of university have not been told 

about that important thing, as a component of therapy. Consequently, they are not offering 

this important component even if they themselves are quite convinced that it should be.”  

(Clinician 5) 
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Some mental health professionals also believed that having access to an exercise specialist, such 

as an accredited exercise physiologist, would benefit their clinical work with young people. An 

exercise professional could either directly provide exercise interventions to clients or provide 

professional guidance to mental health clinicians on recommending and integrating PA 

interventions. 

 

“It would be amazing to have access to an exercise physiologist, even for a secondary 

consultation.” 

(Clinician 7) 

 

9.4 Discussion 

In this mixed-methods study, we found that most mental health professionals recognised the 

benefits of PA within mental health treatment, despite a perceived lack of knowledge about and 

confidence in providing PA and SB counselling to their clients. Mental health professionals 

considered PA counselling as an important treatment strategy in the treatment of mental illness in 

young people. However, their assessment of the value of SB counselling was not so favourable. 

The prevalence of mental health professionals who provide PA and SB counselling “always” or 

“most of the time” was somewhat higher than that reported in previous studies (Radovic et al., 

2018, Phongsavan et al., 2007). This may be because the recommendation for PA has relatively 

recently been incorporated into the Royal Australian and New Zealand College of Psychiatrists’ 

guidelines for the management of mental disorders (Galletly et al., 2016, Malhi et al., 2015) and 

is suggested in the NICE guidelines for youth depression (NICE, 2019). However, it should be 
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noted that both quantitative and qualitative findings further revealed that clinicians did not provide 

specific recommendations for PA or SB and made only general suggestions. This might be because 

these guidelines do not provide such specific instructions on recommending PA recommendation 

within current treatment frameworks (Galletly et al., 2016, Malhi et al., 2015) and may be an area 

for improving the integration of PA and SB counselling within mental health treatment. Although 

mental health clinicians are well placed to use the skills they have in behaviour change techniques, 

findings indicated that they perhaps have not considered how to apply these skills to PA 

interventions, as almost half of the participants agreed to the statement that people with a mental 

illness do not engage in PA because they ‘don’t think they can’. 

The fear of potentially disrupting the therapeutic relationship was cited as a major barrier for PA 

and SB counselling, with the perception that clients would not be interested in receiving such 

advice when accessing a mental health service and would not adhere to recommendations. 

However, empirical evidence demonstrates the opposite; clients who received PA 

recommendation from a clinician were more likely to engage in PA, compared with those who did 

not receive such a recommendation (Orrow et al., 2012, Pelletier et al., 2017). Given that the 

mental health professionals indicated a need for greater accessibility to the evidence-base to 

support clinical decisions, the dissemination of the evidence on PA recommendations in mental 

health treatment needs to be improved using different strategies such as educational seminars, team 

meetings, and prompt and reminder on the clinical guidelines. This may assist in addressing the  

identified barriers of lack of resources, competing priorities, lack of knowledge and skills 

regarding how to and where to find the information (Barzkar et al., 2018). 

The finding that mental health professionals either do not provide any recommendations about the 

intensity of PA or link this to the experience of positive affect is consistent with previous studies 
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with health care professionals (Stanton et al., 2015a, Stanton et al., 2018). Engaging in PA at a 

self-selected intensity that makes one ‘feel good’ has been found to have significant, positive 

effects on physical fitness (Parfitt et al., 2012) and mental health (Pascoe et al., 2020). With recent 

evidence suggesting that apart from PA itself, other associated factors such as enjoyment of the 

activity, personal preference, choice of activities, and opportunities for social interaction may also 

be important for mental health benefits (Teychenne et al., 2020), mental health professionals 

should be encouraged to recommend a focus on the enjoyment of physical activities rather than 

the intensity.  

Engaging in structured or unstructured activities, either during leisure time or while commuting, 

has been identified as important in promoting mental wellbeing (Teychenne et al., 2017, 

Teychenne et al., 2020). We found that mental health professionals were more confident in 

providing recommendations to their clients on unstructured PA that are part of daily living. For 

recommendations on structured PA, such as exercise, they thought that advice or assistance from 

an exercise specialist would be helpful. In addition, recommending other resources for PA, such 

as interactive websites and smartphone apps, were identified as possible strategies. Such apps can 

provide support, motivation, and guidance to people with mental illness for increasing their leisure 

time PA. 

A previous study found that health professionals who are more physically active are more likely 

to recommend PA to their clients (Fie et al., 2013). Consistent with this finding, the mental health 

professionals in our study believed that being more physically active themselves would increase 

their confidence in providing PA counselling to their clients. Such a practical exposure to 

evidence-informed strategies to increase PA and reduce SB may also address their concerns on 

how to effectively consult their clients about PA and SB. It may, therefore, be that an intervention 
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to increase PA and reduce SB among mental health professionals would have indirect positive 

effects on their PA and SB counselling practices. This hypothesis is supported by the results of a 

recent study which found improvements in perceived barriers, attitudes, knowledge and confidence 

in promoting physical health in clients following a lifestyle intervention among clinical and non-

clinical mental health staff in mental health treatment settings in Australia (Rosenbaum et al., 

2020). 

An important barrier for PA and SB counselling identified in this study was perceived lack of 

knowledge and skills. Only around one third of participants in our study reported having formal 

PA intervention training and they lacked confidence and perceived competence for providing 

recommendations on PA and SB to their clients. Mental health professionals in this study reported 

informally seeking information from online web-based sources or their colleagues. It may not 

always be easy to locate a reliable source of information for this purpose, and such approach may 

be too time-consuming for mental health professionals who are already burdened with many other 

responsibilities. It would therefore be useful to have information on PA and SB counselling when 

‘on the job’ but crucial to ensure it is provided earlier during tertiary training. One of the key 

perceived barriers was also a concern that PA recommendations may detract from the presenting 

issues and concerns of clients and potentially damage the therapeutic rapport with clients. 

Adequate strategies need to be implemented in mental health centres to help clinicians overcome 

these perceived barriers and facilitate PA and SB counselling. 

As indicated by mental health professionals in our study, the therapeutic role of PA in mental 

health and PA and SB counselling modules should be considered for inclusion within 

undergraduate and postgraduate training to ensure greater knowledge and confidence in clinical 

practice. Similarly, for existing service providers, training should be integrated into continuing 
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professional development to improve knowledge, skills, and attitudes of clinicians regarding PA 

counselling (Wattanapisit et al., 2019).   

Mental health professionals in our study believed that having access to an exercise physiologist 

would improve the effectiveness of their PA counselling, which is consistent with previous studies 

(Radovic et al., 2018, Faulkner and Biddle, 2001). PA counselling may be time consuming and 

hard to fit in the limited number of routine clinical visits available under current funding 

arrangements. Receiving assistance from exercise professionals would allow more time for mental 

health professionals to provide other types of treatment. Therefore, a further exploration of multi-

disciplinary models of mental health care, including support from PA counsellors or exercise 

specialists, is warranted. 

The strength of this study is its mixed-methods design, which allowed us to gain a deep 

understanding of mental health professionals’ attitudes towards and practices in recommending 

more PA and less SB to their clients. The limitations of the present study should also be 

acknowledged. Firstly, the clinicians in our sample were recruited from youth mental health 

services. Therefore, they may not be representative of all Australian mental health professionals 

working across a range of clinical settings. Secondly, the focus group discussions took place after 

the mental health professionals received an intervention to increase their PA and reduce SB. 

Although in the focus group sessions we inquired about their common practices and attitudes prior 

to the intervention, it may be that the intervention affected some of the responses. It is important 

to note that this limitation only refers to the qualitative component of the study, because the survey 

was conducted before the intervention. 
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9.5 Conclusion 

We found that mental health professionals highly value PA counselling, compared with other 

established treatments for mental illness. Although most mental health professionals regularly 

provide PA and SB counselling to their clients, recommendations are usually not specific or 

detailed. The most common perceived barriers were a lack of knowledge and confidence in 

providing PA and SB counselling. Mental health professionals shared a perception that people 

with a mental illness would not adhere to a PA program, that including PA in treatment may feel 

disruptive to clients and potentially damage rapport or the therapeutic alliance, and PA may be 

challenging to include for clients with complex needs. Based on our findings, the integration of 

PA and SB counselling within mental health treatment could be improved by: including training 

on PA and SB counselling in formal education and continued professional training for mental 

health professionals; ensuring support from an exercise or PA specialist within a multi-disciplinary 

approach to mental health care; and implementing interventions to increase PA and reduce SB 

among mental health professionals themselves. 

 

 

 

 

 

 



 

 
351 

References 

Australian Bureau of Statistics 2013, Australian Health Survey: physical activity 2011-12. 
Australian Bureau of Statistics, Canberra. 

AADAHL, M., ANDREASEN, A. H., HAMMER-HELMICH, L., BUHELT, L., JORGENSEN, 
T. & GLUMER, C. 2013. Recent temporal trends in sleep duration, domain-specific 
sedentary behaviour and physical activity. A survey among 25-79-year-old Danish adults. 
Scand J Public Health, 41, 706-11. 

BAILEY, A. P., HETRICK, S. E., ROSENBAUM, S., PURCELL, R. & PARKER, A. G. 2018. 
Treating depression with physical activity in adolescents and young adults: a systematic 
review and meta-analysis of randomised controlled trials. Psychol Med, 48, 1068-1083. 

BARZKAR, F., BARADARAN, H. R. & KOOHPAYEHZADEH, J. 2018. Knowledge, attitudes 
and practice of physicians toward evidence-based medicine: A systematic review. Journal 
of Evidence-Based Medicine, 11, 246-251. 

BRAUN, V. & CLARKE, V. 2006. Using thematic analysis in psychology. Qualitative Research 
in Psychology, 3, 77-101. 

DUNSTAN, D. W., HOWARD, B., HEALY, G. N. & OWEN, N. 2012. Too much sitting--a health 
hazard. Diabetes Res Clin Pract, 97, 368-76. 

FAULKNER, G. & BIDDLE, S. 2001. Exercise and mental health: it's just not psychology! J 
Sports Sci, 19, 433-44. 

FIE, S., NORMAN, I. J. & WHILE, A. E. 2013. The relationship between physicians’ and nurses’ 
personal physical activity habits and their health-promotion practice: A systematic review. 
Health Education Journal, 72, 102-119. 

FLETCHER, A. J. 2017. Applying critical realism in qualitative research: methodology meets 
method. International Journal of Social Research Methodology, 20, 181-194. 

GALLETLY, C., CASTLE, D., DARK, F., HUMBERSTONE, V., JABLENSKY, A., 
KILLACKEY, E., KULKARNI, J., MCGORRY, P., NIELSSEN, O. & TRAN, N. 2016. 
Royal Australian and New Zealand College of Psychiatrists clinical practice guidelines for 
the management of schizophrenia and related disorders. Aust N Z J Psychiatry, 50, 410-72. 

GLOWACKI, K., WEATHERSON, K. & FAULKNER, G. 2019. Barriers and facilitators to 
health care providers’ promotion of physical activity for individuals with mental illness: A 
scoping review. Mental Health and Physical Activity, 16, 152-168. 

GUTHOLD, R., STEVENS, G. A., RILEY, L. M. & BULL, F. C. 2018. Worldwide trends in 
insufficient physical activity from 2001 to 2016: a pooled analysis of 358 population-based 
surveys with 1.9 million participants. Lancet Glob Health, 6, e1077-e1086. 

HALLAL, P. C., ANDERSEN, L. B., BULL, F. C., GUTHOLD, R., HASKELL, W. & 
EKELUND, U. 2012. Global physical activity levels: surveillance progress, pitfalls, and 
prospects. The Lancet, 380, 247-257. 

HEBERT, E. T., CAUGHY, M. O. & SHUVAL, K. 2012. Primary care providers' perceptions of 
physical activity counselling in a clinical setting: a systematic review. Br J Sports Med, 46, 
625-31. 

HUIJG, J. M., GEBHARDT, W. A., VERHEIJDEN, M. W., VAN DER ZOUWE, N., DE VRIES, 
J. D., MIDDELKOOP, B. J. & CRONE, M. R. 2015. Factors influencing primary health 
care professionals' physical activity promotion behaviors: a systematic review. Int J Behav 
Med, 22, 32-50. 



 

 
352 

KEYWORTH, C., EPTON, T., GOLDTHORPE, J., CALAM, R. & ARMITAGE, C. J. 2018. Are 
healthcare professionals delivering opportunistic behaviour change interventions? A multi-
professional survey of engagement with public health policy. Implement Sci, 13, 122. 

KEYWORTH, C., EPTON, T., GOLDTHORPE, J., CALAM, R. & ARMITAGE, C. J. 2019. 'It's 
difficult, I think it's complicated': Health care professionals' barriers and enablers to 
providing opportunistic behaviour change interventions during routine medical 
consultations. Br J Health Psychol, 24, 571-592. 

LOBELO, F. & DE QUEVEDO, I. G. 2016. The Evidence in Support of Physicians and Health 
Care Providers as Physical Activity Role Models. Am J Lifestyle Med, 10, 36-52. 

MALHI, G. S., BASSETT, D., BOYCE, P., BRYANT, R., FITZGERALD, P. B., FRITZ, K., 
HOPWOOD, M., LYNDON, B., MULDER, R., MURRAY, G., PORTER, R. & SINGH, 
A. B. 2015. Royal Australian and New Zealand College of Psychiatrists clinical practice 
guidelines for mood disorders. Aust N Z J Psychiatry, 49, 1087-206. 

NG, S. W. & POPKIN, B. M. 2012. Time use and physical activity: a shift away from movement 
across the globe. Obes Rev, 13, 659-80. 

NICE 2019. National Institute for Health and Care Excellence. NICE Guideline. Depression in 
children and young people: Identification and management. National Institute for Health 
and Care Excellence. 

ORROW, G., KINMONTH, A. L., SANDERSON, S. & SUTTON, S. 2012. Effectiveness of 
physical activity promotion based in primary care: systematic review and meta-analysis of 
randomised controlled trials. BMJ, 344, e1389. 

PARFITT, G., ALRUMH, A. & ROWLANDS, A. V. 2012. Affect-regulated exercise intensity: 
does training at an intensity that feels 'good' improve physical health? J Sci Med Sport, 15, 
548-53. 

PASCOE, M. C., BAILEY, A. P., CRAIKE, M., CARTER, T., PATTEN, R., STEPTO, N. K. & 
PARKER, A. G. 2020. Exercise interventions for mental disorders in young people: a 
scoping review. BMJ Open Sport Exerc Med, 6, e000678. 

PELLETIER, L., SHANMUGASEGARAM, S., PATTEN, S. B. & DEMERS, A. 2017. Self-
management of mood and/or anxiety disorders through physical activity/exercise. Health 
Promot Chronic Dis Prev Can, 37, 149-159. 

PHONGSAVAN, P., MEROM, D., BAUMAN, A. & WAGNER, R. 2007. Mental illness and 
physical activity: therapists' beliefs and practices. Aust N Z J Psychiatry, 41, 458-9. 

PIERCY, K. L., TROIANO, R. P., BALLARD, R. M., CARLSON, S. A., FULTON, J. E., 
GALUSKA, D. A., GEORGE, S. M. & OLSON, R. D. 2018. The Physical Activity 
Guidelines for Americans. JAMA, 320, 2020-2028. 

RADOVIC, S., MELVIN, G. A. & GORDON, M. S. 2018. Clinician perspectives and practices 
regarding the use of exercise in the treatment of adolescent depression. Journal of Sports 
Sciences, 36, 1371-1377. 

RICKWOOD, D., PARASKAKIS, M., QUIN, D., HOBBS, N., RYALL, V., TRETHOWAN, J. 
& MCGORRY, P. 2019. Australia's innovation in youth mental health care: The headspace 
centre model. Early Interv Psychiatry, 13, 159-166. 

RICKWOOD, D. J., TELFORD, N. R., MAZZER, K. R., PARKER, A. G., TANTI, C. J. & 
MCGORRY, P. D. 2015. The services provided to young people through the headspace 
centres across Australia. Med J Aust, 202, 533-6. 

ROSENBAUM, S., WARD, P. B., BALDEO, R., FIBBINS, H., JARMAN, R., LEDERMAN, O., 
PERRAM, A., POOLE, J., ROSSIMEL, E., SMITH, G., TEASDALE, S., WADE, T., 



 

 
353 

WATKINS, A., WHITE, A., PEARCE, D. & CURTIS, J. 2020. Changing health workforce 
attitudes to promote improved physical health in mental health service users: Keeping our 
Staff in Mind (KoSiM). Health Promotion Journal of Australia, n/a. 

SCHULZ, K. F., ALTMAN, D. G., MOHER, D. & GROUP, C. 2010. CONSORT 2010 statement: 
updated guidelines for reporting parallel group randomised trials. BMJ, 340, c332. 

SHORT, C. E., HAYMAN, M., REBAR, A. L., GUNN, K. M., DE COCKER, K., DUNCAN, M. 
J., TURNBULL, D., DOLLMAN, J., VAN UFFELEN, J. G. & VANDELANOTTE, C. 
2016. Physical activity recommendations from general practitioners in Australia. Results 
from a national survey. Aust N Z J Public Health, 40, 83-90. 

SHORTEN, A. & SMITH, J. 2017. Mixed methods research: expanding the evidence base. Evid 
Based Nurs, 20, 74-75. 

STANTON, R., HAPPELL, B. & REABURN, P. 2014. The development of a questionnaire to 
investigate the views of health professionals regarding exercise for the treatment of mental 
illness. Mental Health and Physical Activity, 7, 177-182. 

STANTON, R., HAPPELL, B. & REABURN, P. 2015a. Investigating the exercise-prescription 
practices of nurses working in inpatient mental health settings. Int J Ment Health Nurs, 24, 
112-20. 

STANTON, R., REABURN, P. & HAPPELL, B. 2015b. Barriers to exercise prescription and 
participation in people with mental illness: the perspectives of nurses working in mental 
health. J Psychiatr Ment Health Nurs, 22, 440-8. 

STANTON, R., ROSENBAUM, S., LEDERMAN, O. & HAPPELL, B. 2018. Implementation in 
action: how Australian Exercise Physiologists approach exercise prescription for people 
with mental illness. J Ment Health, 27, 150-156. 

TEYCHENNE, M., ABBOTT, G., LAMB, K. E., ROSENBAUM, S. & BALL, K. 2017. Is the 
link between movement and mental health a two-way street? Prospective associations 
between physical activity, sedentary behaviour and depressive symptoms among women 
living in socioeconomically disadvantaged neighbourhoods. Preventive Medicine, 102, 72-
78. 

TEYCHENNE, M., WHITE, R. L., RICHARDS, J., SCHUCH, F. B., ROSENBAUM, S. & 
BENNIE, J. A. 2020. Do we need physical activity guidelines for mental health: What does 
the evidence tell us? Mental Health and Physical Activity, 18, 100315. 

VANCAMPFORT, D., FIRTH, J., SCHUCH, F. B., ROSENBAUM, S., MUGISHA, J., 
HALLGREN, M., PROBST, M., WARD, P. B., GAUGHRAN, F., DE HERT, M., 
CARVALHO, A. F. & STUBBS, B. 2017. Sedentary behavior and physical activity levels 
in people with schizophrenia, bipolar disorder and major depressive disorder: a global 
systematic review and meta-analysis. World Psychiatry, 16, 308-315. 

WATTANAPISIT, A., PETCHUAY, P., WATTANAPISIT, S. & TUANGRATANANON, T. 
2019. Developing a training programme in physical activity counselling for undergraduate 
medical curricula: a nationwide Delphi study. BMJ Open, 9, e030425. 

WISDOM, J. & CRESWELL, J. W. 2013. Integrating Quantitative and Qualitative Data 
Collection and Analysis While Studying Patient-Centered Medical Home Models. 
Rockville, MD: Agency for Healthcare Research and Quality. [Online].  [Accessed 18 
November 2020]. 

 



Chapter 10: Improving attitudes and practices of mental health professionals in 

recommending more physical activity and less sedentary behaviour to their clients: findings 

of a mixed-method intervention trial (Study 4) 

Chapter outline: This chapter investigates the effects of engaging mental health professionals in 

an intervention to increase physical activity and reduce sedentary behaviour on their attitudes 

towards and practices in recommending more physical activity and less sedentary behaviour to 

their clients.  
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Abstract 

Background:  

We hypothesised that mental health professionals would be more likely to promote more physical 

activity (PA) and less sedentary behaviour (SB) to their clients, if they themselves are more 

physically active. In this context, we evaluated the effectiveness of a PA and SB intervention 

among mental health professionals and investigated the effects of engaging mental health 

professionals in this intervention on their attitudes towards and practices in recommending more 

PA and less SB to their clients.  

Methods:  

We used a mixed-methods study design comprising of a four-week pre-post intervention trial and 

focus group discussions. The study was conducted with 17 mental health professionals (mean ± 

standard deviation of age = 37.9 ± 9.8 years) employed in two youth mental health services 

(headspace centres) in Melbourne, Australia. The intervention entitled “Move More for Mental 

Health and Wellbeing” consisted of a single-session group-based behaviour change intervention, 

which targeted how to increase PA and reduce SB and included goal setting, followed by weekly 

reminders. Baseline and follow-up data were collected using a modified Exercise in Mental Illness 

Questionnaire (Health Professionals version) and GENEActiv accelerometers. Two focus group 

discussions were conducted after the intervention period.  

Results:  

There was no significant overall change in PA and SB among mental health professionals, but the 

intervention had a positive effect on their attitudes towards recommending more PA and less SB 

to their clients. The mental health professionals who increased their own PA during the 

intervention (compared to those who did not) significantly increased the frequency of 

recommending more PA (p=0.009) and less SB (p=0.005) to their clients.  In focus group 

discussions, participants stated that the intervention made them feel more confident in consulting 

with their clients about PA and SB, but that its effectiveness in changing their activity levels could 

be further improved by introducing more reminders/follow-up calls. 
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Conclusion:  

These results show that a relatively simple, low-cost intervention, consisting of group behaviour 

change counselling, goal setting and positive feedback, may improve mental health professionals’ 

attitudes towards and practices in recommending more PA and less SB to their clients.  

 

Trial registration: ISRCTN, ISRCTN43608761. Registered 03 July 2020 - Retrospectively 

registered, https://www.isrctn.com/ISRCTN43608761 
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10.1 Background 

People with mental illness have an increased risk of chronic diseases and shorter life expectancy 

compared to the general population (Ribe et al., 2014, Gardner-Sood et al., 2015, Vancampfort et 

al., 2015). Pooled estimates of 148 studies found mortality rates were two to three times higher in 

people with severe mental illness (Walker et al., 2015). Interventions for increasing physical 

activity (PA) might not only reduce the risk of chronic diseases, but also improve outcomes of 

treatment and management of severe mental health illness (Bailey et al., 2018). In their updated 

guidelines for treatment and management of psychosis and schizophrenia in adults, the National 

Institute for Health and Care Excellence in the United Kingdom encouraged mental health 

professionals to recommend a combined healthy eating and PA program to their clients with 

psychosis or schizophrenia, especially to those taking antipsychotic medications (NICE, 2014). A 

similar recommendation has been made by the Royal Australian and New Zealand College of 

Psychiatrists in their guidelines for the management of schizophrenia and related disorders 

(Galletly et al., 2016). 

Health professionals have been regarded as role models in the promotion of a healthy lifestyle. It 

has been found that clinicians were more likely to prescribe PA to their clients, if they themselves 

engaged in regular PA (Hebert et al., 2012). The evidence, however, suggests that most health care 

professionals do not achieve a sufficient level of PA (Jinks et al., 2003). This may, therefore, be 

an avenue for indirect promotion of PA for patients or clients of mental health services.  

The potential role of mental health professionals’ in PA promotion is further bolstered by their 

regular contact with clients and their skills in applying behaviour change techniques (Happell et 

al., 2013, Happell et al., 2011). The integration of PA counselling as an essential component of 
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mental health services depends, in part, on the mental health professionals’ attitudes towards PA 

and culture within mental health clinics (Rosenbaum et al., 2016).  

The transtheoretical model (TTM) has been applied extensively for assessing individual’s 

readiness to modify PA behavior (Han et al., 2017). The four core constructs of TTM are stages 

of change, self-efficacy, decisional balance, and processes of change. Stages of changes include 

1) precontemplation: people at this stage do not intend to change their behaviour in the near future), 

2) contemplation: at this stage people think there is some problem, 3) preparation: people now set 

goals to make the change, 4) action: people have changed their behaviour in the last six months 

and maintenance: people have maintained a new behaviour for more than six months (Prochaska 

and DiClemente, 1983). It has been postulated that people move back and forth through the stages 

in an attempt to modify PA behaviour and  perceive more benefits than disadvantages associated 

with increasing PA and reducing SB as they advance through the later stages (Han et al., 2015).  

It can be hypothesised based on previous studies that helping mental health professionals to 

formulate a PA plan and increase their own engagement in PA would improve their attitudes 

towards recommending PA to their clients (Howard and Gamble, 2011, Terry and Cutter, 2013, 

Jinks et al., 2003). The aim of this study was to evaluate the effectiveness of PA and sedentary 

behaviour (SB) intervention among mental health professionals and investigate the effects of 

engaging mental health professionals in this intervention on their attitudes towards, and practices 

in recommending, more PA and less SB to their clients. To inform future studies, it is important 

to investigate the reasons why an intervention was effective or ineffective and to find out what 

could improve its effectiveness. Therefore, we also used qualitative research methods to explore: 

(1) what motivated mental health professionals to participate in the intervention; (2) perceived 

effects of the intervention on participants’ own PA and SB; (3) perceived effects of the intervention 
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on the practices of mental health professionals in recommending more PA and less SB to their 

clients; and (4) what participants perceive would have improved the intervention. 

 

10.2 Methods: 

10.2.1 Study design 

We used a mixed-methods study design comprising of a four-week pre-post intervention trial and 

focus group discussions. The study was conducted in two centres that are part of Australia’s 

national youth mental health service network (Rickwood et al., 2019) (headspace Glenroy and 

headspace Sunshine) in Melbourne, Australia, from September to October 2019. Headspace 

centres provide services to young people aged 12 to 25 years, including psychological and 

psychiatric assessment and treatment, counselling, primary health care and substance-use 

treatment (Rickwood et al., 2015). The study overview is presented in Supplementary figure 3. 

Ethics approval was granted by the Victoria University Human Ethics Research Committee 

[HRE18-123], Melbourne, Australia. The study was conducted in accordance with the 

Consolidated Standards of Reporting Trials (CONSORT) (Schulz et al., 2010). The lead agency 

of the two headspace centres, Orygen (The National Centre of Excellence in Youth Mental Health), 

provided general oversight of safety and adverse events during the course of the trial. 

 

10.2.2 Participants 

We recruited 17 mental health professionals that satisfied the following eligibility criteria: aged 

18–65 years; ambulatory; non-pregnant and engaged in clinical practice (Figure 80) This study 
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sample was large enough to achieve a statistical power of 80% in a one-way repeated measures 

analysis of variance (ANOVA) with two repeated measurements, probability of type I error of 

<0.05, correlation between the measurements of 0.80, and the expected effect of at least medium 

size (f>0.25)  according to Cohen (Cohen, 1992). 

Prior to the commencement of the study, members of the research team were invited to attend a 

headspace centre research meeting, to inform the headspace centre managers about the study. 

Further details were provided via subsequent email communication. These managers then sent an 

invitation email to the clinicians who were working in their centres to take part in the study. The 

clinicians who expressed interest to participate in the study were provided with a participant 

information statement and consent form, which they signed and returned prior to commencement 

of the intervention. Although 28 mental health professionals expressed initial interest in 

participating in the study, 11 were excluded for the following reasons: three participants did not 

meet the inclusion criteria, seven participants declined to participate, and one left their clinical 

position. 
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10.2.3 Intervention 

The intervention entitled “Move More for Mental Health and Wellbeing” was primarily grounded 

in the Theory of Planned Behaviour (TPB) (Ajzen, 1991). According to the TPB, an individual’s 

intention to spend time in PA is a key determinant of their PA. The proximal determinants of this 

intention are attitudes, subjective norms, and perceived behavioural control. Attitudes towards PA 

and SB represent, for example, what an individual think of as benefits or harms of being physically 

active or sedentary, and how important these are. Subjective norms reflect an individual’s 

perception of social support to engage in PA and SB. Perceived behavioural control for PA and 

 

Lost to follow-up (n= 0) 

 

 

Analysed (n= 17) 

Excluded from analysis (n= 0) 

Analysis 

Follow-Up 

Assessed for eligibility (n= 28) 

• Excluded (n= 11) 

• Not meeting inclusion criteria (n= 3) 

• Declined to participate (n= 7) 

• Left clinical position (n=1) 
Enrolled (n= 17) 

Enrollment 

Figure 80: Consort flow diagram 
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SB is an individual’s perception of the extent to which they have control over their engagement 

and time spent in these behaviours. Our intervention addressed all three groups of proximal 

determinants of PA and SB. The intervention aimed to make a positive change in attitudes towards 

PA and SB via group behaviour change counselling. In regard to subjective norms, group 

discussion was encouraged for the participants, to exchange their thoughts on PA and SB, and they 

received positive feedback from the researchers. To influence their perceived behavioural control, 

participants were encouraged to set their goals at the beginning of the intervention and received 

reminder texts/calls during the intervention. The goal setting was conducted according to the 

SMART goals approach, to make sure that the goals are specific, measurable, achievable, relevant, 

and time bound. 

The intervention consisted of a one-hour group behaviour change meeting, delivered by a 

registered psychologist and weekly reminders/consultation sessions. At the beginning of the 

intervention, a group session was held to discuss the benefits of increasing PA and reducing SB, 

and to present various strategies that can be adopted to achieve this. A printed information booklet 

containing 24 such strategies was provided to the participants. Participants were also provided an 

online version of the booklet. At the meeting, the participants set individuals goals and designed 

their weekly plan to achieve their desired levels of PA and reduce SB. This was followed by weekly 

reminder emails/text messages and telephone calls, to determine whether the participant followed 

their PA plan, identify any difficulties in achieving the set goals, and assist participants in revising 

their plan and selecting strategies to overcoming such barriers in the following week. 
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10.2.4 Information booklet 

Several meetings of the research team were held to develop and design the information booklet. A 

thorough review of academic and grey literature was conducted to identify possible strategies for 

sitting less and moving more in the domains of leisure, home, work, and transport. The research 

team discussed the strategies and made a selection based on their simplicity, feasibility in the 

context of mental health professionals, and appropriateness for different groups according to age, 

ethnicity and adiposity status. The selected strategies were low cost, with strong potential to 

incorporate into daily life. Within the booklet, each of the 24 selected strategies was briefly 

described in lay language. Visual elements of the booklet were selected in collaboration with a 

professional graphic designer. In addition to the elements included in the printed version of the 

booklet, the online version included links to websites where participants could find more 

information about some of the strategies.  

 

10.2.5 Focus groups 

Focus groups were conducted to understand what factors were crucial in changing the PA and SB 

among the participants and what aspects of the intervention could be improved in future studies 

(Moore et al., 2015). At the end of the intervention, participants were invited to participate in 45- 

to 60-minute focus group interviews. Ten participants agreed to participate. To encourage 

participant interaction, two focus group sessions were organised, each including five participants. 

The focus group moderator used a set of predetermined questions to collect data in a semi-

structured interview format. The focus group questions can be found in the Supplementary table 

6. Participants were asked to share their views on a range of topics related to their motives for 

participating in the study, experience of the intervention, changes in their attitudes towards and 
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practices in recommending more PA and less SB to their clients, and how the intervention could 

be improved. 

The focus discussion was audio-recorded. Additionally, written notes were also taken to 

supplement the recordings. Participants provided informed consent that the discussion would be 

audio-recorded and transcribed verbatim by the researcher and that their personal identity would 

remain confidential. The transcript and notes were coded and later analysed using thematic 

analysis, as it allows flexibility in capturing the themes that address the research question  (Braun 

and Clarke, 2006). The coding was completed using NVivo software. 

 

10.2.6 Outcomes 

Attitudes towards and practices in recommending more PA and less SB to clients were assessed 

using a modified version of the Exercise in Mental Illness Questionnaire - Health Professional 

version (Stanton et al., 2014). The section of the questionnaire on general beliefs asked participants 

to express their agreement with six statements (e.g. “People with a mental illness do not engage in 

PA, because they don’t think they can”) on a 5-level Likert-type response scale. It also asked 

participants to rank 11 treatment strategies, including increasing PA and reducing SB, according 

to their importance in the care of people with mental illness. The section on perceived barriers for 

recommending PA to people with mental illness asked participants to express their agreement with 

11 statements (e.g. “I do not know how to recommend PA to people with a mental illness”) on a 

5-level Likert-type response scale. The section on practices included the following two items: “Do 

you recommend PA to people with a mental illness?”; and “Do you recommend reducing SB (time 

spent sitting/screen time) to people with a mental illness?”, with the following response options: 
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“Never”; “Occasionally”; “Most of the time”; and “Always”. A previous study found the 

questionnaire has good measurement properties (Stanton et al., 2014). Permission to modify terms 

included in the questionnaire was received from the author (R. Stanton, personal communication, 

25 September 2019). In the modified version of the questionnaire used in this study, we replaced 

the term “exercise” with “physical activity”, to capture a whole range of PA types that mental 

health professionals can recommend to their clients and added two items about SB counselling. 

The questionnaire also included questions on: gender; age; marital status; number of years of 

employment in mental health profession; in which country they completed their highest 

educational degree; how is their headspace role funded (“employed by headspace [salaried staff]” 

or “private provider”); whether they currently work in a clinical role at another service in addition 

to headspace; whether they consider the headspace role as their main job; and whether they have 

undergone formal training in recommending PA. 

Physical activity was assessed by a GENEActiv Original accelerometer (Activinsights Ltd, 

Cambridgeshire, United Kingdom) worn on the dominant wrist continuously for 5-7 days in the 

week before the intervention and in the week after the intervention. These waterproof tri-axial 

accelerometers record accelerations and decelerations at a sampling frequency of 10-100Hz. For 

the purpose of this study, the sampling frequency was set at 80Hz. The accelerometer can be worn 

during sleep and waking time, which allows for 24-hour continuous monitoring of movement and 

non-movement behaviours. The data obtained for 10 or more hours a day during waking hours on 

at least 4 days was considered to be valid  (Pedisic and Bauman, 2015). The GENEActiv data were 

analysed using the GENEActiv PC software version 3.2 and the associated Microsoft Excel macros 

(Activinsights, 2019). This study used the cut-points for GENEActiv accelerometers proposed by 

Esliger et al. (Esliger et al., 2011), to classify activities into: SB (<217 counts/min) and PA (≥217 
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counts/min) The remaining time was categorised as bedtime (included sleep and other bed time), 

using the algorithms provided in Excel Macros provided by the manufacturer. Prior to statistical 

analysis, the time-use components were re-scaled proportionally to add up to 24 hours. A relatively 

high validity has been found for GENEActiv accelerometer data as assessed against indirect 

calorimetry (Esliger et al., 2011). 

 

10.2.7 Statistical analyses 

Statistical analyses were conducted using the robCompositions package (Templ et al., 2011) in R 

Statistical Software (R Foundation for Statistical Computing, Vienna, Austria) and IBM Statistical 

Package for the Social Sciences (SPSS) software, version 23 (SPSS Inc., an IBM Company, 

Chicago, IL, USA). Baseline characteristics of the study participants are presented as means ± 

standard deviations (SD) or percentages. The amounts of time spent in PA, SB and bedtime are 

parts of a time-use composition. They were, therefore, analysed using compositional data analysis, 

as recommended in previous methodological papers (Dumuid et al., 2018, Pedišić, 2014, Pedišić 

et al., 2017). We calculated compositional means and variation matrix for the time-use 

compositions at baseline and follow-up. In the next step, the amounts of time participants spent in 

PA, SB and bedtime at baseline and follow-up, were expressed as two specific isometric log ratios 

(ilrs) called pivot coordinates that explain the whole variance of the raw time-use composition. To 

test the overall effect of the intervention on the time-use composition, we used a two-way repeated 

measures multivariate analysis of variance (MANOVA) on the two ilrs. These procedures are 

explained in more detail in previous papers (Chastin et al., 2015, Dumuid et al., 2020, Gupta et al., 

2018, Pedišić et al., 2017, Matricciani et al., 2018). Furthermore, to assess the changes in beliefs, 

perceived barriers, and practices from baseline to follow up in the overall sample, we used a set of 
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one-way repeated measures ANOVAs. This was followed by a set of two-way repeated measures 

ANOVAs, to test the difference in changes in beliefs, perceived barriers and practices between 

participants who increased their PA and reduced SB compared to those who did not. 

 

10.3 Results 

10.3.1 Sample characteristics 

Participants had a mean age of 37.9 years and had worked in the mental health profession for an 

average of 7.8 years (Table 10). Most of the participants were female (76.5%), married/de facto 

(76.5%), directly employed by the headspace centre, as opposed to being a private provider 

(82.3%), and completed their highest qualification in Australia (82.3%). 
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Table 10: Characteristics of respondents 

Characteristics Mean ± SD 

Age 37.9 ± 9.8 

Years in profession 7.8 ± 7 

  Percentage of respondents 

Female gender 76.5% 

Married/de facto 76.5% 

Completed highest degree in Australia 82.3% 

Salaried staff 82.3% 

Currently works in a clinical role at another service 47% 

Considers the role in headspace as the main job 76.5% 

Undergone formal training in recommending physical activity  35.3% 

 

10.3.2 Quantitative findings 

At baseline, the participants spent on average 546 minutes/day in SB (570 minutes/day at follow 

up) and 338 minutes/day in PA (327 minutes/day at follow up), including the time spent in light-, 

moderate-, and vigorous-intensity physical activities (Table 11). Variability of time-use 

components is presented in Supplementary Table 9. Repeated measures MANOVA found no 

significant difference (p=0.513) between the baseline and follow-up time-use compositions.  
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Table 11: Time-use composition at baseline and follow-up 

 

Part 

Baseline Follow-up 

Compositional 

mean in 

proportions 

Compositional 

mean in 

hours/day 

Compositional 

mean in 

proportions 

Compositional 

mean in 

hours/day 

Sedentary behaviour 0.38 9.10 0.40 9.49 

Physical activity* 0.23 5.64 0.23 5.45 

Bedtime 0.39 9.27 0.38 9.06 

* Overall physical activity, including the time spent in light, moderate, and vigorous physical 

activity 

 

In regard to general beliefs about recommending PA to clients, for the overall sample there was a 

significant decrease from baseline to follow-up in the agreement with the statement “People with 

a mental illness who are recommended PA will not adhere to it” (Supplementary table 10). In 

regard to perceived barriers for recommending PA to clients, there was a significant decrease in 

participants’ agreement with the following statements: “People with mental illness won’t adhere 

to a PA program” and “My workload is already too excessive for recommending PA”. We found 

no significant changes in the remaining general beliefs and perceived barriers of mental health 

professionals for recommending PA to their clients. We also found no significant changes from 

baseline to follow-up in how mental health professionals ranked the value of PA and SB in 

comparison with other forms of treatment for mental illness, including medication, social support, 

electroconvulsive therapy, bright light therapy, family therapy, social skills training, cognitive 

behavioural therapy, vocational rehabilitation, and hospitalisation (Supplementary Table 10). 

Post hoc analyses revealed that participants who increased their own PA during the intervention, 

compared to those who did not, significantly increased the frequency of recommending more PA 

and less SB to their clients (Table 12). However, we found no significant differences between the 
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two groups in the effects of the intervention on their general beliefs about, and perceived barriers 

for, recommending PA to their clients. 



 
 

Table 12: Changes in general beliefs, perceived barriers and practices among mental health professionals who increased their physical 
activity or reduced sedentary behaviour during the intervention and among those who did not  

Increased physical activity  Reduced sedentary behaviour  
No; mean (SD) Yes; mean (SD) p* No; mean (SD) Yes; mean (SD) p* 
Pre† Post‡ Pre† Post‡ Pre† Post‡ Pre† Post‡ 

Beliefs           
People with a mental illness know that physical activity is 
good for their physical health 

3.33 
(1.23) 

3.89 
(0.93) 

3.63 
(0.52) 

3.63 
(1.06) 

0.289 3.11 
(0.93) 

3.44 
(0.88) 

3.88 
(0.84) 

4.13 
(0.99) 

0.876 

People with a mental illness know that physical activity is 
good for their mental health 

2.89 
(0.93) 

3.00 
(0.87) 

3.38 
(0.74) 

2.75 
(0.70) 

0.094 3.00 
(0.87) 

2.89 
(0.60) 

3.25 
(0.87) 

2.88 
(0.99) 

0.565 

People with a mental illness do not engage in physical activity, 
because they don’t think they can 

3.56 
(0.73) 

3.67 
(0.50) 

3.00 
(1.06) 

3.38 
(0.74) 

0.488 3.33 
(0.70) 

3.44 
(0.73) 

3.25 
(1.17) 

3.63 
(0.52) 

0.488 

Physical activity is valuable for patients hospitalised with a 
mental illness in the same manner as for outpatients 

4.00 
(0.50) 

4.22 
(0.44) 

4.38 
(0.52) 

4.13 
(0.64) 

0.115 4.00 
(0.50) 

4.22 
(0.67) 

4.38 
(0.52) 

4.13 
(0.35) 

0.115 

The physical and mental health benefits of physical activity 
for people with a mental illness are not long lasting 

2.33 
(0.87) 

2.11 
(0.60) 

2.13 
(0.84) 

2.25 
(0.70) 

0.550 2.22 
(0.97) 

2.22 
(0.83) 

2.25 
(0.7) 

2.13 
(0.35) 

0.830 

People with a mental illness who are recommended physical 
activity will not adhere to it 

3.11 
(0.78) 

2.56 
(0.73) 

2.87 
(0.84) 

2.50 
(0.76) 

0.657 2.78 
(0.67) 

2.33 
(0.50 

3.25 
(0.89) 

2.75 
(0.89) 

0.892 

How do you rank increasing physical activity compared to 
other forms of treatment? 

3.44 
(1.67) 

3.11 
(1.54) 

3.38 
(1.30) 

4.38 
(1.92) 

0.154 3.67 
(1.87) 

3.89 
(2.15) 

3.13 
(0.84) 

3.50 
(1.41) 

0.874 

How do you rank reducing sedentary behaviour compared to 
other forms of treatment? 

6.33 
(1.73) 

5.44 
(1.88) 

5.00 
(2.07) 

6.38 
(1.92) 

0.060 5.22 
(1.79) 

5.78 
(2.22) 

6.25 
(2.12) 

6.00 
(1.60) 

0.526 

Perceived barriers   
Their mental health makes it impossible for them to participate 
in physical activity 

1.67 
(0.70) 

1.33 
(0.50) 

2.13 
(0.99) 

2.00 
(1.06) 

0.464 1.67 
(0.87) 

1.67 
(0.7) 

2.13 
(0.84) 

1.63 
(1.06) 

0.065 

I’m concerned physical activity might make their condition 
worse 

1.56 
(0.73) 

1.78 
(0.97) 

1.38 
(0.52) 

1.63 
(0.52) 

0.948 1.44 
(0.53) 

1.89 
(0.93) 

1.50 
(0.76) 

1.50 
(0.54) 

0.285 

I am not interested in recommending physical activity for 
people with a mental illness 

1.33 
(0.50) 

1.33 
(0.70) 

1.5 (0.54) 1.25 
(0.46) 

0.409 1.22 
(0.44) 

1.22 
(0.44) 

1.63 
(0.52) 

1.38 
(0.74) 

0.409 

I don’t believe physical activity will help people with a mental 
illness 

1.33 
(0.50) 

1.22 
(0.44) 

1.38 
(0.52) 

1.25 
(0.46) 

0.955 1.22 
(0.44) 

1.22 
(0.44) 

1.50 
(0.540 

1.25 
(0.46) 

0.304 

Their physical health makes it impossible for them to 
participate in physical activity 

1.56 
(0.53) 

1.67 
(0.70) 

2.13 
(0.99) 

2.00 
(0.76) 

0.619 1.56 
(0.53) 

1.67 
(0.7) 

2.13 
(0.99) 

2.00 
(0.76) 

0.619 

I’m concerned they might get injured while engaging in 
physical activity 

1.56 
(0.73) 

1.44 
(0.73) 

1.88 
(0.84) 

1.63 
(0.74) 

0.736 1.44 
(0.73) 

1.33 
(0.7) 

2.00 
(0.76) 

1.75 
(0.70) 

0.736 

People with a mental illness won’t adhere to a physical activity 
program 

2.22 
(1.09) 

1.78 
(0.97) 

2.63 
(1.30) 

2.00 
(0.76) 

0.707 1.67 
(0.87) 

1.44 
(0.53) 

3.25 
(0.87) 

2.38 
(0.92) 

0.161 
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My workload is already too excessive to include 
recommending physical activity to people with a mental 
illness 

2.11 
(1.05) 

1.89 
(0.78) 

2.38 
(1.12) 

1.50 
(0.76) 

0.128 1.89 
(1.05) 

1.67 
(0.87) 

2.63 
(1.06) 

1.75 
(0.70) 

0.128 

Recommending physical activity to people with a mental 
illness is not part of my job 

1.56 
(0.53) 

1.56 
(0.73) 

1.38 
(0.52) 

1.38 
(0.74) 

1.000 1.33 
(0.50) 

1.44 
(0.730 

1.63 
(0.52) 

1.50 
(0.76) 

0.445 

I do not know how to recommend physical activity to people 
with a mental illness 

2.11 
(1.27) 

2 (1.0) 2.50 
(1.41) 

2.00 
(1.07) 

0.362 1.56 
(1.00) 

1.44 
(0.53) 

3.13 
(1.13) 

2.63 
(1.06) 

0.362 

Prescription of physical activity to people with mental illness 
is best delivered by an exercise professional such as an 
exercise physiologist 

2.78 
(0.97) 

2.56 
(1.13) 

2.75 
(1.58) 

2.38 (1.4) 0.661 2.11 
(0.93) 

1.89 
(0.930 

3.5 
(1.20) 

3.13 
(1.25) 

0.661 

Practice   
Do you recommend physical activity to people with a mental 
illness? 

3.44 
(0.53) 

2.89 
(0.78) 

3.00 
(0.93) 

3.38 
(0.52) 

0.009 3.44 
(0.73) 

3.33 
(0.70) 

3.00 
(0.76) 

2.87 
(0.64) 

0.972 

Do you recommend reducing sedentary behaviour (time spent 
sitting/screen time) to people with a mental illness? 

3.00 
(1.00) 

2.67 
(1.00) 

2.50 
(0.93) 

3.00 
(0.93) 

0.005 3.33 
(0.70) 

3.22 
(0.83) 

2.13 
(0.84) 

2.38 
(0.92) 

0.273 

* p-value for the interaction between the group (No/Yes) and time (B/F) according to a two-way repeated measures univariate analysis of variance (ANOVA) 

† Pre-intervention (i.e. at baseline) 

‡ Post-intervention (i.e. at follow-up) 

 



10.3.3 Qualitative findings 

When asked about what motivated their participation in the trial, participants reported that the 

intervention provided them an opportunity to engage in a healthy behaviour as a team, with 

encouragement from their colleagues. They stated, for example: 

 “It’s like professional development stuff. People identify something that might be helpful 

and say, like, ‘let’s all do this’.” 

(Clinician 1) 

 

“We got that encouragement to push, I mean you know you can talk it for a while. But it 

may not actually happen, so that was kind of ‘Oh! We are all in it now’.” 

(Clinician 2) 

Some participants stated they were also motivated to participate because their experiences during 

the trial would assist or contribute to their work with their clients.  

 

“Thinking this might be good stuff to pass onto our clients was probably a big motivator 

for actually turning up as well.” 

(Clinician 1) 

 

Participants shared a perception that their levels of PA increased during the intervention. They 

reported trying different strategies to increase PA and reduce SB, such as setting up a sit-stand 
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desk, organising walking meetings, or engaging in more movement that differed from what was 

originally planned or set as the weekly goal.  

 

 “Some of us had the experience of going out for walking meetings. Let’s take this work 

outside.” 

(Clinician 3) 

 

“I was doing things that were different from my plan, but still I did a lot more activity.” 

(Clinician 4) 

 

When asked whether participating in the intervention resulted in any change in their PA 

counselling practices during the period, participants stated that the intervention increased their 

confidence in discussing various strategies to increase PA and reduce SB with their clients. 

Similarly, when asked about the intervention content they particularly liked and would implement 

in their practice, participants stated that, as a result of the intervention, they were more likely to 

recommend incidental PA (e.g. taking stairs instead of escalator) to their clients, as it is easier to 

implement and adhere to, compared with other types of PA.  

“I talked about it a little bit more with some of my clients. I shared with them some of those 

strategies that you gave us. I did not give them the brochure, but I gave them some ideas. 

It made me feel more confident, because now I could be quite specific about some of those 
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ideas, whereas before it would have been more like ‘Try to do a bit more what you are 

comfortable doing’.” 

(Clinician 1) 

 

“It could be incidental exercise. Maybe that’s the only stuff that I really stuck to. But I felt 

a little bit more motivated to use little tricks. Today I have got a water bottle, but I have 

been making effort to have just a glass of water on my desk, just little things like that, so 

that I am forcing myself to get up or tricking myself in doing more incidental exercises. I 

enjoyed that stuff and I felt like that those are the things that I truly felt confident of sharing 

with my clients.” 

(Clinician 1) 

 

The participants found the strategies that were presented to them in the intervention session were 

helpful and easy to implement. However, they felt there should have been more reminders/follow-

up calls. They also said that reflecting upon how they were progressing during the intervention 

period would have been helpful to bring them back on track. When asked what would have 

improved their adherence to the strategies to increase PA and reduce SB, the participants stated, 

for example:  

“For me it would be like having more around to do exercise and may be with the follow-

up call and also sending through reminders what to do.” 

(Clinician 5) 
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“Maybe even have a time to be realistic and reflect how we all are going a couple of weeks 

in would have been enough to get us back on track.” 

(Clinician 2) 

 

In relation to the same question, a participant shared her experience how a follow-up call was 

helpful in finding alternative ways to increase her PA, that is, other than those that were planned 

in the SMART goals identified during the intervention period. She stated: 

“I remember we had an email exchange, and I think at one point I was struggling to get a 

running routine happening and you said something like: “Have you tried park run?”. Then 

I looked it up and there was one in the area, but it made me think about alternative ways 

to be motivated and that problem-solving aspect was really nice and felt very supported.” 

(Clinician 6) 

 

10.4 Discussion 

We found that a relatively simple intervention, consisting of a single-session group behaviour 

change counselling, goal setting and positive feedback, may improve attitudes of mental health 

professionals towards recommending more PA and less SB to their clients. The effects of the 

intervention on PA and SB of mental health professionals remains unclear. Nevertheless, the 

mental health professionals who increased their own PA during the intervention, significantly 

increased the frequency of recommending more PA and less SB to their clients. This finding 
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supports the hypothesis that, by promoting PA among mental health professionals, we can 

indirectly improve their practices in recommending more PA and less SB to their clients. More 

follow-up calls and additional reminders were identified by the participants as a possible strategy 

to further improve the effectiveness of the intervention. 

Previous studies provided mixed evidence on the effectiveness of lifestyle interventions for health 

professionals. A systematic review that assessed the effects of PA interventions among nurses 

found that six out of nine studies reported significant increases in PA or energy expenditure 

(Torquati et al., 2017). Only one study included in the review found a significant reduction in 

sitting time (Lavoie-Tremblay et al., 2014). In the current study, the average amounts of time spent 

in PA and SB before and after the intervention remained about the same. Nevertheless, PA 

increased more than 10 minutes a day among 47% of participants and SB decreased by more than 

30 minutes a day among 29% of participants. It might be that this intervention is effective only 

among a specific group of mental health professionals. This should be elucidated in future studies 

using larger samples that would allow for exploring possible moderator effects.  

From the participant feedback provided in the focus group sessions, it seems that the effectiveness 

of the intervention could be improved by introducing additional reminders and follow-up calls. 

Given that the frequency of follow-up calls was once a week, when designing and evaluating future 

interventions, researchers should consider implementing two or more follow-up calls per week. 

Additionally, a single group behaviour change session might not be sufficient to improve the 

attitudes and practices of mental health professionals in recommending PA and less SB to their 

clients. Thus, in future studies, researchers should also consider increasing the number of group 

behaviour change sessions. Text messages and emails might be a feasible way to remind mental 

health professionals more frequently to adhere to their chosen strategies. Furthermore, participants 
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also mentioned that encouragement from their colleagues was an important factor for them to 

engage in the intervention. Motivating intervention participants to provide positive feedback to 

each other during the intervention may also be a way to achieve greater effectiveness. Similarly, a 

reflection on mental health professionals’ own PA and SB and exploring ways to improve these 

behaviours during team meetings might be an effective strategy worth testing in future studies. 

Strategies involving greater social support warrant further study. 

Health professionals generally have positive attitudes towards their role as promoters of a healthy 

lifestyle to their clients (Johansson et al., 2009, Valente et al., 1986, Wechsler et al., 1996). 

Nevertheless, various barriers have been reported for lifestyle counselling by health professionals, 

such as lack of confidence in their counselling skills (Orleans et al., 1985), lack of time (Cornuz 

et al., 2000), and little interest from patients on increasing their PA level (Cornuz et al., 2000, 

Orleans et al., 1985). In our study, however, we found that mental health professionals generally 

did not agree with the commonly reported barriers in the literature. This might be because mental 

health professionals are routinely trained in behaviour change counselling (RANZCP, 2012, 

RCPSYCH, 2013) and generally have positive attitudes towards its application (Bartlem et al., 

2016, Howard and Gamble, 2011, Johnson et al., 2009, Robson et al., 2013). Although there was 

no significant overall change in PA and SB among mental health professionals, our intervention 

had a positive effect on their attitudes towards recommending more PA and less SB among their 

clients. Previous studies found that, despite having positive attitudes about recommending PA to 

their clients, many mental health professionals still do not consider it as an adjunctive treatment 

for mental illness (Faulkner and Biddle, 2001, Faulkner and Biddle, 2002).  It should, therefore, 

be taken into consideration that changing attitudes of mental health professionals may not 

necessarily improve their practices in recommending more PA and less SB to their clients. 
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From the participant feedback received in the focus group sessions, it seems their attitudes were 

improved through increasing knowledge about and confidence to recommend PA. We found that 

those who increased their PA during the intervention started recommending PA and less SB more 

often to their clients. Providing more group behaviour change sessions and additional reminders 

and follow-ups might further improve the effectiveness of the intervention. However, this needs 

to be tested in future studies with larger samples of participants. From the findings of this study, it 

seems the intervention is worth scaling up and delivering to a larger number of mental health 

professionals working in Australian headspace centres. Even small intervention effects may lead 

to large public health benefits, given that approximately 100 thousand young people with mental 

health concerns access an Australian headspace centre per annum (headspace, 2019). 

This intervention trial was subject to some limitations that need to be considered when interpreting 

our findings. Firstly, the study design did not include a ‘true’ control group, that is, a comparison 

group of mental health professionals that received no intervention. It may be, therefore, that some 

of the changes we observed in our study sample were not due to the intervention effects only. 

Second, the study only included two mental health services from the same national network of 

centres. The participants that were recruited into this study might not be representative of all mental 

health professionals in Australia, which limits the generalizability of our findings. Third, although 

the study sample was large enough to ensure adequate statistical power in the main analysis (i.e. 

one-way repeated measures ANOVA), it did not allow us to further explore possible moderator 

effects of sociodemographic and lifestyle variables. Finally, we examined only short-term effects 

of the intervention, because the follow-up measurement was conducted immediately after the 

intervention. We, therefore, cannot draw conclusions about potential impact of the intervention on 

attitudes and practices of mental health professionals over a longer term. 
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10.5 Conclusion 

Our findings suggest that a relatively simple, 4-week intervention, consisting of single-session 

group counselling, goal setting and positive feedback, can improve attitudes and practices of 

mental health professionals in recommending more PA and less SB to their clients. It seems 

justified to further improve the intervention based on participant feedback we received and scale 

it up to promote more PA and less SB in mental health settings. This area would benefit from 

randomised controlled trials evaluating long-term effects of interventions that combine indirect 

and direct strategies to improve attitudes and practise of mental health professionals for promoting 

healthy lifestyle. 
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Chapter 11: General discussion 

The purpose of the final chapter is to (a) collate and summarise the main findings of the studies 

conducted, (b) identify the strengths and limitations of the studies included in this thesis, and (c) 

provide implications for research and practice. 

 

Summary of Studies 

11.1 Effectiveness of physical activity interventions 

The purpose of the literature review (Chapter 4) was to summarize the evidence on the 

effectiveness of PA intervention in both workplace and community settings. At the workplace, 

counseling/support interventions and health promotion messages/information interventions 

appeared to be the most promising intervention. However, evidence of their sustained effectiveness 

in the long term is limited. Hence further research is needed a) to assess the effectiveness of these 

intervention over the long term and b) to assess the effectiveness of exercise intervention and 

environment restructuring interventions. Similarly, in community settings the evidence of the 

effectiveness of PA interventions is limited. This might be due to the complex nature of 

interventions that operate at multiple levels. Goal setting and self-monitoring of behaviour were 

the most commonly used and promising BCTs in the PA interventions. Similar findings were 

reported in a previous review by Samdal et al. (2017) assessing BCTs in PA interventions among 

overweight and obese adults. With the growth in mobile technology, smart phones and the app 

based health and fitness applications have become popular in health promotion as people are 

increasingly seeking health information through mobile (smart) devices (Guertler et al., 2015, 

Nikoloudakis et al., 2018). These applications can serve as low-cost interventions with the 
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potential to reach a large portion of the population, however, challenges such as the ownership of 

smart phones and knowledge of the use of specific applications limits their applicability.  

 

11.2 Effectiveness of interventions for reducing sedentary behaviour 

Many studies have targeted restructuring the environment for reducing SB such as introducing sit-

stand desks in the workplace. The findings of review (Chapter 6) shows that implementing changes 

in workstations such as sit-stand desks were effective in reducing sitting on an average by 100 

minutes/day. Similar reductions in siting time (mean difference 77 minutes/day) was reported in 

another meta-analysis assessing changes in workstations such as sit-stand desks and treadmill 

desks (Neuhaus et al., 2014).  Although there is some evidence of the effectiveness of these types 

of newer workstations, their affordability, feasibility and long-term effectiveness is questionable. 

A qualitative study among users of sit-stand desks in an Australian company revealed that 

employees were primarily motivated to use them for perceived musculoskeletal health benefits and 

were largely unaware of other benefits (Henderson et al., 2018). These participants also did not 

receive any training or instruction on the safe use of sit-stand desks (Henderson et al., 2018). 

Therefore the acceptability of these sit-stand desks among employees can be improved by 

providing training or instruction on their proper use and might also aid in their long term use by 

employees (Wilks et al., 2006). Future studies with long term follow-ups are needed to test the 

effectiveness of these changes in workstation in the long term to justify the investment in such 

costly intervention. So based on the available evidence, using cheaper alternatives such as 

cardboard sit-stand desk before deciding to buy this expensive furniture can be recommended. 
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Other assessed interventions include behavioural counselling, but their effectiveness remains 

largely inconclusive.  A recent pilot study by Hutchinson et al. (2018) in which college employees 

in Massachusetts, USA (n= 36) received a personalized SB consultation and weekly follow-up e-

mails. Objectively measured daily time spent in sitting was not changed, but the number of sitting 

bouts for more than 30 minutes was reduced by 0.52 bouts/day over 16 weeks. Thus, it seems these 

behavioural counseling interventions might be effective when combined with other strategies in 

reducing SB and needs to be assessed in future studies. There are still other potentially beneficial 

interventions that could be implemented easily in workplaces like standing or walking meetings, 

placing printers or dustbins away from the desks and using small refill cups for drinking water. 

These interventions, although untested in a controlled trial, might be the best buy for reducing 

sitting at work due to their affordability. Similarly, the review (Chapter 6) also indicated 

combination of intervention strategies including environmental restructuring, policy change, and 

information and counselling might be more effective than any intervention alone. A study by Evans 

et al. (2012) found that participants who received information and email prompts had a significant 

reduction in prolonged sitting bouts lasting 30 minutes or more (d= 1.1 bouts/day) compared to 

those who only received the information. 

The review (Chapter 5) also found that workplace-based interventions were also successful in 

altering the participants’ behaviour outside of work. It might be because participants had less 

control over their physical/social environment and actions within the confines of the workplace 

but outside the workplace no such restrictions existed. Therefore, participants were motivated to 

implement the knowledge they acquired from intervention into practice outside the workplace. 

Among various domains of non-occupational SB, screen time (which includes television viewing 

time, leisure computer use and more recently use of smartphones) (Ekelund et al., 2016, Ford and 
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Caspersen, 2012) and commuting by car (Sugiyama et al., 2016) has been consistently associated 

with poor health. There is some evidence for the effectiveness of interventions such as restricting 

access to the television by using TV control devices and educational interventions in reducing TV 

viewing time (Chapter 5). However, interventions were not effective in reducing time spent in 

leisure computer use. There has been a tremendous surge in smartphones use for sedentary 

activities, such as gaming and social media use, in the last decade (Mannikko et al., 2015, Unick 

et al., 2017). However, no studies were found which assessed the effectiveness of interventions for 

reducing smartphone use in leisure time. Similarly, interventions were not effective in reducing 

transport sitting time such as commuting by car. Though several interventions seem to be 

promising in reducing non-occupational SB, the effectiveness of individual intervention strategies 

could not be ascertained due to the limited number of studies. 

Future research should aim to elucidate which interventions are most effective (restructuring the 

workspace, structured workshops, counselling or computer prompts), their frequency for use such 

as numbers of prompts and counselling sessions, optimum duration of intervention and an ideal 

combination of interventions that suits the target population. The available studies only reported 

the effectiveness of interventions in reducing one or two domains of SB. However, the possibility 

of one form of SB replacing another cannot be ruled out such as TV viewing replaced by leisure 

smartphone use. Hence, future studies should include strategies for reducing all domains of SB 

separately and replace it with a more active alternative. 
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11.3 The intervention “Move More for Mental Health and Wellbeing”  

Health care professionals have an important role in the promotion of a healthy lifestyle, including 

PA promotion. Despite professional knowledge regarding healthy lifestyle choices and the 

effectiveness of PA recommended by health professionals, rates of PA counselling by health 

professionals remain low (Lewis et al., 1991, Walsh et al., 1999). This has been attributed to 

number of factors, out of which one of the frequently cited reason is health care professionals 

themselves do not engage in recommended levels of PA (Owoeye et al., 2016, Rye et al., 2012, 

Malik et al., 2011). Previous studies have reported on the impact of health professional’s lifestyle 

behaviour on their practices (Frank et al., 2000, Patra et al., 2015). For example, Patra et al. (2015) 

reported health professionals who participated in sports were four times more likely to recommend 

PA to their clients. Therefore, helping mental health professionals to increase their own 

engagement in PA might improve their attitudes towards and practices in recommending PA to 

their clients (Howard and Gamble, 2011, Terry and Cutter, 2013, Jinks et al., 2003). 

Mental health professionals were found to have positive attitude towards PA recommendation 

however they reported lack of skill and confidence in providing PA and SB counselling to their 

clients (Chapter 8). They recommended PA to their clients but refrained from making specific 

recommendations for PA or reducing SB and made only general recommendations, which suggests 

PA has not been seamlessly included within their treatment approach. Our findings corroborate 

with those reported in the review by Glowacki et al (2019) that used TDF for interpreting the 

barriers and facilitators of PA counselling by mental health professionals. Mental health 

professionals’ own experiences in engaging in activities, client’s awareness of PA, and use of 

technology, such as PA intervention or tracking apps, were identified as facilitators to including 

PA within treatment. Similarly, barriers to recommending PA included lack of confidence, 
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competing priorities and beliefs that PA should be delivered by exercise professionals. The belief 

that ‘clients will not adhere if the health professionals recommends PA’ reported as a barrier in the 

‘Beliefs about the consequences’ domain of the TDF framework might explain the perception that 

PA should be delivered by exercise professionals (Glowacki et al., 2019). PA interventions 

delivered by exercise professionals may be assumed to be more effective in increasing the uptake 

of PA in clients than recommending PA via a behaviour change intervention.  

PA has been recommended for the management of mental disorders including schizophrenia by 

medical boards in the UK and Australia (RANZCP, 2012, NICE, 2014). However, integrating this 

potential therapeutic strategy into routine practice depends on the attitude of mental health 

professionals towards PA. Therefore, an intervention for mental health professionals was designed 

based on the literature review of PA intervention (Chapter 4) and systematic reviews of SB 

interventions (Studies 1 and Study 2) that were conducted as a part of this thesis. The strategies 

that were effective in increasing PA and reducing SB were incorporated in the intervention such 

as planning social support (group behaviour change meeting), goal setting, monitoring and 

encouragement to use sit-stand desk for participants who already owned them were incorporated 

in the intervention. in changing clinicians’ practice. A group behaviour change meeting was 

specifically chosen for this intervention as its effectiveness in changing clinicians’ practice has 

been demonstrated in previous studies (Breimaier et al., 2013, Chauhan et al., 2017).  Additionally, 

use of digital technologies such as weekly reminder through telephone and/or emails and 

interactive online booklet of strategies was also implemented.  

11.3.1 Results of the intervention  

Mental health professionals experience overwhelming strain to set aside adequate time for clinical 

duties, professional growth and family duties, probably at the expense of time they could engage 
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in PA which can make finding the time to engage in structured exercise a challenge. A strategy for 

addressing this can be carving out time to be less sedentary and more active throughout the day 

whenever there is an opportunity or rearranging work schedules to fit in PA. Moreover, sitting is 

the norm at work for most jobs; standing while colleagues are seated may be perceived as a 

violation of workplace culture. For this intervention targeting workplace culture through group 

behaviour change intervention like the one implemented in this PhD study might be effective. Such 

a workplace intervention also has an added advantage of social support, including visual prompt 

of others standing up at their workstation and shared decisions to plan activities such as walking 

meetings.  

Participants in the focus groups shared that they were motivated to take part in the intervention for 

a range of reasons including wanting to address their own PA levels and using this as an 

opportunity to apply new knowledge within their clinical work. Participation in the intervention 

was reported as a positive experience, which lead to learning practical strategies to increase 

movement and reduce sedentary time, that could become part of their workplace culture, be shared 

with other colleagues, and influence the type of PA recommendations provided to their clients. 

The level of responsibility in managing their clients’ mental health and safety and the pressure of 

working in services that struggle to keep up with the demand can lead to stress and professional 

burn-out among mental health professionals (Johnson et al., 2018, O'Connor et al., 2018). 

Engaging in PA may be an adaptive strategy to assist in in relieving stress and burn-out among 

mental health professionals (Weight et al., 2013). 

Findings of this PhD study suggest that attitudes of mental health professionals towards 

recommending more PA and less SB might be improved with interventions aimed at increasing 

their own PA and reducing SB. Although the intervention did not change their overall PA, there 
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was a modest increase in PA of about 10 minutes per day among 47% of participants. Few 

intervention studies on PA promotion amongst office workers also have failed to achieve the 

desired effect (Nooijen et al., 2020, Aittasalo et al., 2004). A study amongst office employees who 

participated in a similar counselling intervention, with one group receiving counselling for 

engaging in PA, access to a gym, and encouragement for walking during lunch break and another 

group receiving counselling for reducing SB and encouragement for engaging in standing- and 

walking-meetings showed no effects on PA and SB in both groups compared to a control group 

(Nooijen et al., 2020). Similarly, another study assessing effectiveness of PA counselling, PA 

counselling and fitness testing found no significant change in PA in both groups compared to 

control group (Aittasalo et al., 2004). Thus, it can be concluded that behaviour change intervention 

often fails to achieve desired effect, however since some of the participants actually increased their 

PA, the intervention can be improved to attain the desired change. From the participants’ feedback, 

intervention might be improved by adding more reminders, prompts and support to remain 

physically active as it was perceived that it was easier to maintain an inactive lifestyle and a 

conscious effort than to remain motivated to engage in PA. Similarly, more than a single session 

of group behavior change meeting might be needed for changing PA behavior among mental health 

professionals. 

Mental health professionals in the focus group sessions shared that they were interested in 

recommending PA and less SB to their clients. This was also supported by quantitative findings 

of an increase in the frequency of recommending more PA and less SB by mental health 

professionals who increased their own PA during the intervention to their clients. Participants also 

shared that rather than a structured exercise, they would be more tempted to recommend incidental 

exercises such as walking to the shops instead of driving to their clients. These activities can be 
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easily incorporated into daily life and might rather be more enjoyable and benefit the mental health 

of their clients.  

 

11.4 Strengths and limitations of the studies 

The systematic reviews on the SB interventions were conducted based on an a priori protocol and 

used comprehensive search strategies to identify all the relevant studies. The interventions were 

categorised based on the ecological framework which were further grouped into short, medium- 

and long-term follow-up. The use of explicit methods in synthesizing the findings in the systematic 

reviews limits bias and increases confidence in the results. Further, the confidence in the evidence 

were assessed using GRADE methodology (Guyatt et al., 2011).  

The main limitations of the two systematic reviews of SB interventions are that only a limited 

number of studies was available; hence definite conclusions on the effectiveness of various types 

of interventions for reducing SB could not be drawn, except for sit-stand desks. Most of the studies 

included in these reviews were considered to be at high risk of bias and therefore generated only 

low to very low ratings of quality of evidence. The methodological limitation in included studies 

were small sample size and blinding. The randomisation does not ensure equal distribution of the 

potential confounders across groups when the sample sizes are small. Further, blinding of 

personnel and participants was not possible in most studies due to the self-evident nature of the 

interventions. Effectiveness of PA and SB interventions in the long-term could not be concluded 

as there were very few studies that assessed effectiveness of these intervention in the long-term. 

Some of the interventions such as sit-stand are quite expensive, however if the long-term 
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sustainability of these interventions can be established, the investment on such interventions might 

be justifiable.  

It was hypothesized that participation in the intervention would increase PA and reduce SB from 

baseline to follow-up among mental health professionals in Study 4. However, there was no 

significant difference in PA and SB levels. It may be that the sample size was too small to have 

enough power to detect any effect that intervention had on PA and SB levels. Further research is 

warranted with larger samples to determine if a simple intervention consisting of a group behaviour 

change counselling, goal setting and positive feedback of 4-week duration is potent enough to 

produce a change in PA and SB among mental health professionals. Given that a single behaviour 

change session might be inadequate to have a considerable effect, future researchers are 

encouraged to have more than one group behaviour change sessions, as well as additional 

reminders and follow-up calls in their intervention. However, researchers must also be cautious as 

participants might lose interest in the intervention when there are multiple sessions of counselling 

intervention (Nooijen et al., 2020).  The views presented in qualitative analysis in this PhD study 

are based on focus group discussions with mental health professionals working in youth mental 

health service network and might not reflect those experienced by mental health professionals 

working in different settings across Australia.  

Though Study 3 aimed to investigate the attitudes and practices of mental health professionals 

towards recommending PA to their clients, the intervention might have affected their responses as 

the focus groups sessions were conducted after the completion of the intervention. This might limit 

the generalisbility of findings of Study 3 for mental health professionals’ attitude towards and 

practices in recommending more PA and less SB to their clients. Similarly, in Study 4, we could 

not investigate facilitators for mental health professionals who increased their own PA or reduced 
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SB and barriers for those who did not increase PA or reduce SB during the intervention separately. 

This would have allowed us in understanding what facilitated and prevented participants in 

increasing their PA or reducing SB. Hence, future studies need to consider such comparisons to 

enable more detailed understanding of the barriers and facilitators to engage in PA or less SB and 

further elucidate the effective components of interventions to increase movement. The intervention 

could be further strengthened by incorporating strategies to examine the changes in clinical 

practice beyond self-report, such as file audit to determine if PA is recommended more post-

intervention using a design such as an interrupted time series, or testing an implementation strategy 

within a step-wedge RCT to roll out the clinician PA intervention in multiple mental health 

services, such as headspace centres. 

 

11.5 Implications for research and practice 

Previous studies have reported difficulty in enrolling participants in interventions for increasing 

PA with less than 50% of employees showing interest in participation (Robroek et al., 2009, 

Rongen et al., 2013). Similar difficulty in enrolling the participants was experienced during the 

implementation of the intervention among mental health professionals in this PhD. Hence 

researchers need to formulate strategies that will enhance recruitment into these types of 

workplace-based studies, retain the participants, and benefit those participants who are at higher 

risks.  

Based on the current findings, interventions that aim to inform mental health professionals of  

evidence-based strategies for engaging in PA or being less sedentary might be more effective in 

changing their own behaviours and in increasing the likelihood that they will include PA within 
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mental health treatment, rather than providing information on the benefits of PA of which they 

already have knowledge. This practical exposure to strategies to increase PA may also address 

their concerns of how to effectively engage their clients, increase PA adherence and enhance their 

confidence in delivering this type of intervention in their clinical practice with clients that often 

have complex presentations. The use of experiential learning methods such as exposure to PA 

strategies used in this study, has been widely used in clinical skills training for health professionals 

(Cleland et al., 2009, Hargie et al., 2010). Experiential methods have been found more effective in 

changing clinical behaviours or attitudes and acquiring skills and strategies than the provision of 

information or  instructions (Kurtz et al., 2005).  

Mental health professionals typically do not undertake any formal training in PA counselling 

during the pre-service training or continuing education. While some have an opportunity to gain 

knowledge whilst undertaking professional development training, the integration of PA in the 

formal education and training/professional development opportunities might be effective in 

increasing the confidence of mental health professionals to implement PA recommendation in their 

clinical work. PA counselling demands considerable effort and time from already burdened mental 

health professionals. Moreover, mental health clinician reported PA counselling might shift the 

focus from the presenting issues and concerns of clients which might be detrimental to the 

therapeutic relationship with their clients. Therefore, multi-disciplinary models of mental health 

care, including support from PA counsellors and exercise specialists should be explored in future 

studies. 

Given that Australian Headspace Centres provide service to approximately 100,000 young people 

in a year, significant public health benefits can be gained by even scaling up an intervention with 

small effects.  Thus, this intervention can be scaled up and can be delivered as an online module 
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for existing service providers or as a module integrated into undergraduate and/or postgraduate 

training for future mental health professionals.  

 

11.6 Conclusion 

The evidence presented in this thesis supports the importance of addressing PA and SB for physical 

and mental wellbeing. The studies included in this thesis found evidence for the effectiveness of 

PA interventions, such as counseling/support interventions and health promotion 

messages/information interventions, although this evidence is limited. Similarly, for SB in the 

workplace setting, implementing changes in workstations such as sit-stand desks were found to be 

effective. The effectiveness of other interventions such as behaviour change counseling and 

environmental restructuring remains inconclusive. However, there is limited evidence for the 

effectiveness of non-occupational SB interventions. The evidence from the systematic reviews and 

meta-analyses included in this thesis aided the development of the intervention “Move More for 

Mental Health and Wellbeing”, using the constructs of TPB. The design of intervention was 

informed by the strategies that were found effective in increasing PA and reducing SB in previous 

studies, such as planning social support within a group behaviour change session, goal setting, 

weekly reminders through telephone and/or email contact, and encouragement to use sit-stand 

desks. The group behaviour change session was used to influence attitudes and subjective norms, 

whereas goal setting and reminder calls/emails were used to influence the perceived behavioural 

control domain of TPB. 

Mental health professionals can play a key role in the promotion of PA for physical and mental 

well-being of their clients with mental illness. Although mental health professionals are aware of 



 

400 
 

the benefits of healthy lifestyle, including regular PA, they often themselves fail to engage in 

sufficient PA and do not routinely recommend PA to their clients. The mental health professionals 

reported lack of knowledge and confidence as key barriers for recommending PA to their clients. 

They mentioned that their own engagement in PA is a facilitator for recommending PA to their 

clients. The intervention provided mental health professionals with practical strategies for 

increasing their own PA and reducing SB. Although the intervention was not successful in 

increasing the self-reported and device-measured PA and SB behaviours among mental health 

professionals, the findings indicated that it might improve the attitudes of mental health 

professionals towards recommending more PA and less SB to their clients. This relatively simple 

PA and SB intervention could be scaled up to promote more PA and less SB in mental health 

settings with potential benefits for mental health professionals and their clients. 
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Supplement 

Supplementary table 1: Chapter 4. Characteristics of included studies 

Physical activity/exercise interventions 

Study Study population BCTs used Duration of 

Intervention 

PA measurement 
tool/ unit of 
measure 

Coleman et al. 
(1999) 

University, USA Prompt self-monitoring of behaviour 

Instruction on how to carry out the behaviour 

Goal setting (behaviour) 

Agree behavioural contract 

Set graded tasks 

Stimulate anticipation of future rewards 

Rewards contingent on successful behaviour 

Feedback on performance 

Barrier identification/problem-solving 

32 wks Accelerometer and 
Diary self-report 
number of minutes 
of accelerometer 
activity/ self-
reported activity 
≥3.0 METs 

Gilson et al. (2009) 

 

universities in UK, 

Australia, Spain 

Set graded tasks 

Information on where and when to carry out the behavior 

Use of follow-up prompts 

Prompt practice 

10 wk Steps taken/day 
recorded on a 
pedometer 

von Thiele Schwarz 

et al. (2008) 

six workplaces in a large public dental health care 
organization in Stockholm, Sweden 

Instructions on how to carry out the behaviour 12 months Subjects recorded 
average time spent 
per wk in PA h/wk 
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Pedersen et 
al.(2009) 

 

Nine offices of a public 

administration 

authority in Denmark 

Set graded tasks 

Instruction on how to carry out the behaviour 

Environmental restructuring 

Motivational interviewing 

Provision of information 

1 year a Danish version of 
the IPAQ Long 
Form Questionnaire 
MET min/wk 

Counseling/support intervention 

 

Aittasalo et al. 
(2004) 

Nine different companies from the city of 
Tampere, Finland 

Goal setting (behaviour) 

Action planning 

Prompt review of behavioural goals 

Prompt self-monitoring of behaviour 

12 months IPAQ long form 7-
d diary Pedometer 
min/wk 

 

Campbell et al. 
(2002) 

Nine worksites of textile or light manufacturing 
industry in the United States 

No BCTs identified in intervention description 6 mo and follow 
up 

at month 18 

PA questionnaire 
assessing frequency 
and duration of PA 

 

MET h/wk 

MacKinnon et al. 
(2010) 

 

Five firefighter departments in Northern Oregon 
and Southern Washington, 

United States 

Plan social support/change 

Goal setting (behaviour) 

Facilitate social comparison 

Motivational interviewing 

Normative information about others’ behaviour 

2 yr, with follow 
ups 

each year until 
year 6 

self-reported 
physical activity 

Nichols et al. (2000) Two worksites, USA No BCTs identified in intervention description 9 months Seven-Day Physical 
Activity Recall 

Nisbeth et al. (2000) Large Information technology company, 
Copenhagen, Denmark 

Information on consequences of the behaviour to the 
individual 

12 months 5-Point scale 
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Goal setting (behaviour) 

Action planning 

Instruction on how to carry out the behaviour 

Questionnaire 

 

Opdenacker and 
Boen (2008) 

 

University employees, Belgium Goal setting (behaviour) 

Action planning 

Information on where and when to carry out the 
behaviour 

Instruction on how to carry out the behaviour 

Barrier identification/problem-solving 

Prompt review of behavioural goals 

Prompt self-monitoring of behaviour 

3 months IPAQ long 
min/week 

Proper et al. (2003) Three municipal services of Enschede, The 

Netherlands 

Action planning 

 

9 months Self-report 

7-day Physical 
Activity Recall 
instrument 

Purath et al. (2004) University, USA Goal setting (behaviour) 

Action planning 

Prompt review of behavioural goals 

Agree behavioural contract 

Use of follow-up prompts 

6 weeks Paffenbarger PA 
questions 
h/weekday 

 

van Wier et al. 
(2009) 

Seven companies, i.e., two IT-compa- 

nies, two hospitals, an insurance company, the 
head office of a bank and a police force, The 

Netherlands 

Goal setting (behaviour) 

Action planning 

Prompt review of behavioural goals 

Agree behavioural contract 

Use of follow-up prompts 

6 months Short Questionnaire 
to Asses Health 
enhancing physical 
activity (SQUASH) 
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MET-minutes per 
week 

Reijonsaari et al. 
(2012) 

Insurance company, Finland  Prompt review of behavioural goals 

Prompt self-monitoring of behaviour 

Provision of information 

goal setting 

12 months IPAQ Short 
Version Met 
minutes/wk 

Rowland et al. 
(2018) 

Health organization, USA Provision of information 

Plan social support/change  

12 weeks Accelerometer 
min/wk 

Health promotion messages/information interventions 

 

Blissmer and 
McAuley (2002) 

 

Large university, USA Information on consequences of behaviour in general 

Goal setting (behaviour) 

Barrier identification/problem-solving 

Rewards contingent on successful behaviour 

Plan social support/social change 

Relapse prevention/coping planning 

16 weeks The Aerobic Centre 
Longitudinal Study 
Physical Activity 
Questionnaire 
(MET) hours/week 

Cook et al. (2007) three offices of a human resources company, 
Atlanta, GA, Minneapolis, MN, and Fountain 
Valley, CA 

No BCTs identified in intervention description 3 months Godin Leisure-
Time Exercise 
Questionnaire 

Loughlan and 
Mutrie (1997)  

 

Hospital, Kilmarnock, Scotland, UK. Information on consequences of behaviour to the 
individual 

Goal setting (outcome) 

Plan social support/social change 

Barrier identification/problem-solving 

Information on where and when to carry out the behaviour 

6 months amended version of 
the Seven-Day 
recall of LTPA 
hours/week 
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Marshall et al. 
(2003) 

University, Australia. Goal setting (behaviour) 

Prompt self-monitoring of behaviour 

Teach to use prompts/cues 

Plan social support/social change 

Stimulate anticipation of future rewards 

10 weeks Self-report 

McEachan et al. 
(2011) 

44 worksites within 5 organizations, UK Information on consequences of behaviour in general 

Prompt self-monitoring of behaviour 

Plan social support/social change 

Goal setting (behaviour) 

Time management 

Teach to use prompts/cues 

Instruction on how to carry out the behaviour 

Prompt review of behavioural goals 

Provide feedback on performance 

9 months IPAQ short form 
MET min/wk 

Morgan et al. (2011) Alumunium mining company, Australia Information on consequences of behaviour in general 

Prompt self-monitoring of behaviour 

Goal setting (behaviour) 

Set graded tasks 

Barrier identification/problem-solving 

Plan social support/social change 

Rewards contingent on effort or progress towards 
behaviour 

14 weeks Self-report MET 
minutes 

Mutrie et al. (2002) Three workplaces, Glasgow, Scotland. Prompt self-monitoring of behaviour 

Information on where and when to carry out the behaviour 

12 months Self-reports of 
cycling or walking 
to and from work 
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Instruction on how to carry out the behaviour from a Seven-Day 
recall Questionnaire 

Napolitano et al. 
(2003) 

 

Several hospitals, The Northeast USA.  Information on consequences of behaviour in general 

Barrier identification/problem-solving 

Instruction on how to carry out the behaviour 

Prompt self-monitoring of behaviour 

Prompt self-monitoring of behavioural outcome 

Goal setting (behaviour) 

Plan social support/social change 

3 months Behavioural risk 
factor surveillance 
system (BRFSS) 
PA items 

Peterson and Aldana 

(1999) 

Large telecommunications company, 

USA. 

Information on consequences of behaviour in general 

Goal setting (behaviour) 

Relapse prevention/coping planning 

6 weeks Seven-Day Physical 
Activity Recall 
Questionnaire 

Plotnikoff et al. 
(2007) 

Three large organisations, Alberta, Canada Information on consequences of behaviour in general 

Instruction on how to carry out the behaviour 

1 year 

 

 

modified version of 
the Godin Leisure-
Time Exercise 
Questionnaire 
(GLTEQ) 

 

Total MET 
min/week 

Siegel et al. (2010) Sixteen schools in California, United States No BCTs identified in intervention description 2 yr International 
Physical Activity 
Questionnaire 
(IPAQ) Short Form 

MET min/wk 

Spittaels et al. 
(2007) 

Six worksites, Northern Belgium Information on consequences of behaviour in general 

Normative information about others behaviour 

6 mo Self-reports of PA. 

An index was 
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Action planning 

Instruction on how to carry out the behaviour 

Use of follow-up prompts 

computed by 
summing all 
reported 

PA at moderate and 
vigorous intensity 

Sternfeld et al. 
(2009) 

Administrative offices of a health care 
organization in the United States 

Information on consequences of behaviour in general 

Goal setting (behaviour) 

Information on consequences of behaviour to the 
individual 

Use of follow-up prompts 

Prompt self-monitoring of behaviour 

Barrier identification/problem-solving 

16 wk with a 

follow-up at 8 

mo after 

intervention 

period 

PA questionnaire 
adapted from the 
cross-cultural 
activity patterns 
questionnaire 

min/wk 

Sloothmaker 

et al. (2009) 

Eight worksites around 

Amsterdam, 

Netherlands 

Provision of information 

Barrier identification/problem-solving 

Goal setting (behaviour) 

Information on where and when to carry out the behaviour 

Feedback on performance 

Prompt review of behavioural goals 

Prompt self-monitoring of behaviour 

3 mo, with a 
follow-up at 8 mo 
after intervention 
period 

Activity 
questionnaire for 
adolescents and 
adults 

min/wk 

Blake et al. (2017) U.K. hospital workplace Prompt review of behavioural goals 

Provision of information 

12 weeks GPAQ hours/day & 
days/week 

Dadaczynski et al. 
(2017) 

German 

automobile manufacturer 

Plan social support/change 

Facilitate social comparison 

provision of information 

goal setting 

6 weeks IPAQ short version 
min/week 
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action planning 

Prompt self-monitoring of behaviour 

Feedback on performance 

Hager et al. (2002)  a large private university, USA Goal setting (behaviour) 

Barrier identification/problem-solving 

Instruction on how to carry out the behaviour 

Environmental restructuring 

Relapse prevention/coping planning 

Prompt use of imagery 

6 weeks Seven-Day Physical 
Activity Recall 
Questionnaire  

Prestwich et al. 
(2012) 

Public sector organizations, UK Provision of information 

Information on consequences of the behaviour to the 
individual 

Plan social support/change 

Facilitate social comparison 

6 months International 
Physical Activity 
Questionnaire 
METs/wk 

Environmental restructuring 

Carr et al (2016) A large private company, US Environmental restructuring 

Prompt review of behavioural goals 

16 weeks Ankle worn 
GENEActiv % 
workday 

French et al. (2010) Four bus garages (two urban and two suburban) in 
Minneapolis, United States 

Rewards contingent on effort or progress towards a 
behaviour 

Information on where and when to carry out the behaviour 

Model/demonstrate the behaviour 

Prompt practice 

Plan social support/social change 

Environment restructuring 

18 months Godin leisure time 
physical activity 
questionnaire 
min/day 
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Gazmararian et al 
(2013) 

A large US university Environmental restructuring 

Prompt review of behavioural goals 

Provision of information 

Plan social support/change  

Information on where and when to carry out the behaviour 

Prompt self-monitoring of behaviour 

Changes in organisational policy 

9 months 7-day Physical 
Activity Recall 
instrument 

 

 

Miyachi et al (2015) Retail company, Tokyo, Japan Environmental restructuring 

 

6 weeks Accelerometer 
METS h/day 

Thorndike et al. 
(2014) 

Massachusetts General Hospital, United States Environmental restructuring 

Prompt self-monitoring of behaviour 

6 weeks Fitbit activity 
monitor Steps/day 

Dishman et al. 
(2009) 

Sixteen worksites of the Home Depot in the United 
States and Canada 

Information on consequences of behaviour in general 

Goal setting (behaviour) 

Action planning 

Rewards contingent on successful behaviour 

Information on where and when to carry out the behaviour 

Prompt practice 

Environmental restructuring 

12 wk IPAQ short form 

MET h/wk 

Sorensen et al. 
(2005) 

Twenty-six worksites, the Greater Boston 
Metropolitan Area of Massachusetts, USA 

Feedback on performance 

Information on where and when to carry out the behaviour 

Environmental restructuring 

18 months Self-reports of PA 

min/wk 

 



 
 

Supplementary table 2: Chapter 5. Search strategy 

Scopus 

TITLE-ABS-KEY ((( sedentar* OR sitting OR "physical inactivity") AND (leisure OR "non-occupational" OR 
nonoccupational OR transport OR travel OR domestic OR household OR education*)) OR ("active travel*" OR 
"active commut*" OR "active transport*" OR "watching TV" OR "TV watching" OR "viewing TV" OR "TV viewing" 
OR "television watching" OR "watching television" OR "television viewing" OR "viewing television" OR "media 
time" OR "screen time" OR "video game" OR "smart phone use" OR “computer use” OR “computer time”)) AND 
TITLE-ABS-KEY ( "Randomized control trial" OR "controlled clinical trial" OR random*) AND TITLE-ABS-KEY 
(adult* OR elderly) 

Web of science 

TOPIC: ((( sedentar* OR sitting OR "physical inactivity") AND (leisure OR "non-occupational" OR 
nonoccupational OR transport OR travel OR domestic OR household OR education*)) OR ("active travel*" OR 
"active commut*" OR "active transport*" OR "watching TV" OR "TV watching" OR "viewing TV" OR "TV viewing" 
OR "television watching" OR "watching television" OR "television viewing" OR "viewing television" OR "media 
time" OR "screen time" OR "video game" OR "smart phone use" OR “computer use” OR “computer time”)) AND 
TOPIC: ( "Randomized control trial" OR "controlled clinical trial" OR random*) AND TOPIC: (adult* OR elderly) 

Pubmed 

1. ((sedentar*[tw] OR sitting[tw] OR "physical inactivity"[tw]) AND (leisure[tw] OR "non-occupational"[tw] 
OR nonoccupational[tw] OR transport[tw] OR travel[tw] OR domestic[tw] OR household[tw] OR 
education*[tw])) OR ("active travel*"[tw] OR "active commut*"[tw] OR "active transport*"[tw] OR 
"watching TV"[tw] OR "TV watching"[tw] OR "viewing TV"[tw] OR "TV viewing"[tw] OR "television 
watching"[tw] OR "watching television"[tw] OR "television viewing"[tw] OR "viewing television"[tw] OR 
"media time"[tw] OR "screen time"[tw] OR "video game"[tw] OR "smart phone use"[tw] OR “computer 
use” [tw] OR “computer time” [tw]) 

2. "Randomized control trial"[tiab] OR "controlled clinical trial"[tiab] OR random*[tiab] 

3. (adult*[tw] OR elderly[tw]) 

4. animals [mh] NOT humans [mh] 
5. #3 not #4 
6. #1 and #2 and #5 

 



 
 

Supplementary table 3: Chapter 5. Characteristics of included studies 

Study 
ID/Study 
design 

Country Participants characteristics Intervention Study 
duration 

Control group Outcomes/ Source of 
information on leisure time 
sedentary behaviour 

Aadahl et al. 
(2014) 

RCT with 2 
parallel groups 

 

Denmark "Sedentary" adults aged 18-69 
years, recruited from Health2010 
study. Adults were considered 
sedentary if they reported ≥3.5 
h/day of leisure time SB. 

Intervention consisted of four face-to-
face motivational counselling sessions 
aimed at reducing sitting time. The 
intervention program focused on four key 
messages or themes: (i) reduce daily TV 
viewing; (ii) substitute sitting with 
standing when possible at work and at 
home; (iii) break up prolonged sitting by 
standing up frequently; and (iv) 30 
minutes maximum of sitting per episode. 
Participants set individual goals for 
change in SB by identifying behaviour 
substitutes and initiating small changes to 
SB. 

6 months Usual 
practice/lifestyle 

Self-reported sitting time 
(h/day) at work and during 
leisure on an average weekday 
was estimated using a modified 
version of the Physical Activity 
Scale (PAS 2.1). 

Chau et al. 
(2014) 

Crossover 
RCT with 
waitlist 

Australia Office workers aged ≥18 years, 
working ≥ 3 days/week. 

Workplace intervention with 
environmental modification: participants 
were provided with a sit-stand 
workstation for 4 weeks after receiving 
brief training and advice on use of 
workstations. 

 

10 weeks (6 
week pre-
intervention, 
4 weeks 
intervention) 

Each participant 
served as their own 
control 

Total and domain-specific 
sitting time (min/day) on work 
and non-work days estimated 
with the Workforce Sitting 
Questionnaire and 
accelerometer. Domains 
included time spent sitting: (i) 
during transport; (ii) at work; 
(iii) while watching TV; (iv) 
while using a home computer; 
and (v) while doing other leisure 
activities on a workday and a 
non-workday in the last 7 days. 

De Cocker et 
al. (2016) 

Cluster RCT 
with 3 arms 

Belgium Office workers (mostly desk 
based),  

Mean (standard deviation) age in 
years: tailored 40.5 (SD 8.6), 

The tailored intervention group received 
web-based, computer-tailored, 
personalized feedback and tips on how to 
reduce or interrupt workplace sitting.  

3 months Usual lifestyle Total and domain-specific 
sitting time (min/day) on work 
and non-work days estimated 
with the Workforce Sitting 
Questionnaire. Domains 
included time spent sitting: (i) 
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 generic 40.7 (SD 9.7), control 
39.9 (SD 9). 

The generic group received web-based 
generic advice. 

 

during transport; (ii) at work; 
(iii) while watching TV; (iv) 
while using a home computer; 
and (v) while doing other leisure 
activities on a workday and a 
non-workday in the last 7 days. 

Dutta et al. 
(2014) 

RCT with 
crossover 
design 

 

USA Office workers aged ≥18 years. Workplace intervention utilising sit-stand 
desks provided for 4 weeks. Goal was to 
gradually replace 50% of sitting time 
with standing at work. Weekly email 
prompts were used to remind participants 
of the study goal. 

10 weeks (4 
weeks 
intervention, 
4 weeks 
control 
separated by 2 
week 
washout) 

Usual practice 
(regular desk) 

 

Non-work sedentary time 
(min/hr) measured with 
accelerometer and self-report. 

French et al. 
(2011) 

Cluster RCT 

USA Households that included (i) at 
least one child aged ≥5 years and 
two HH members aged ≥12 years 
and ii) average weekly TV 
viewing ≥10 h per person. 

Intervention aimed at reducing weight 
gain within community households. 
Intervention included 6 face-to-face 
group sessions, placement of a TV 
locking device on all home TVs, and 12 
home-based intervention activities. 
Behavioural goals included reducing 
household and individual TV viewing. 
Monthly telephone support calls were 
utilised to support behavioural change. 

1 year Usual lifestyle Self-reported home TV viewing 
and computer use (h/day). 

Hu et al. 
(2012) 

RCT 

China Women aged 20-49 with prior 
gestational DM. 

Lifestyle intervention to reduce T2DM. 
Major intervention elements included 6 
face-to-face meetings with study 
dietitians in the first year, and two 
additional sessions and two telephone 
calls in second year. A PA component 
encouraged participants to increase PA 
from 15 to 30 min/day over the first 4 
weeks and then maintain that for the 
entire trial. 

2 years Usual care, involving 
general education 
around healthy 
lifestyle including 
general oral and 
written information 
about increasing PA. 

Self-reported sitting time at 
home (h/day). 
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Gomersall et 
al. (2015a, 
2015b) 

RCT, 3-arm 
trial 

Australia Insufficiently active adults (< 150 
min/week of MVPA) aged 18–60 
years of age. 

Participants in the two intervention 
groups took part in a six-week physical 
activity program with prescribed exercise 
accumulated through both group and 
individual sessions (half of which was to 
be accumulated in supervised group 
classes and half in their own time). 

6 months Instructed to continue 
with their usual 
routines 

Daily time use measured using 
the Multimedia Activity Recall 
for Children and Adults 
(MARCA), a computerized 24-
h use of time recall tool. 11 
activity super domains assessed 
including: computer use, 
passive transport, quiet time, 
TV/videogames. 

Lakerveld et 
al. (2013) 

RCT 

 

The 
Netherlands 

Adults, 30-50 years of age, at risk 
of type 2 diabetes and 
cardiovascular diseases. 

Primary care-based lifestyle intervention 
aimed at reducing leisure-time SB. 
Intervention consisted of a maximum of 
six individual 30-min counselling 
sessions, followed by 3 monthly booster 
sessions by phone for a period of 1 year - 
a combination of motivational 
interviewing and problem solving 
treatment was used. 

24 months Received health 
brochures. 

Total and domain-specific 
sedentary leisure time was 
estimated with a subscale of the 
Activity Questionnaire for 
Adolescents & Adults 
(AQuAA). Domains of 
sedentary behavior were 
television viewing, computer 
use, reading and “other” 
sedentary leisure time (7-day 
recall). 

Laska et al. 
(2016) 

RCT 

USA Young adults (students at a 
community college) 18-35 years 
of age. 

Technology-integrated weight gain 
prevention intervention which included a 
semester-long academic course and a 
social networking and support website 
(available for 20 months). The 
intervention course focused on 
diet/nutrition, PA, screen time, and sleep 
for maintaining and/or achieving healthy 
weight. Students were encouraged to 
track their weight and up to 10 weight-
related behaviours including TV/movie 
viewing and computer/internet use on the 
website. 

24 months Received basic health 
promotion 
information on a 
quarterly basis. 

Television and leisure-time 
computer use assessed using 
weekday and weekend specific 
items from the CARDIA Study 
questionnaire. Daily hours 
reported in response to: “on a 
typical [weekday/weekend day] 
how much time do you spend 
sitting while watching TV 
(including videos on 
VCR/DVDs) and sitting while 
using the computer for non-
work/non-school activities or 
playing video games. 

Otten et al. 
(2009) 

RCT 

USA Overweight and obese adults 
(BMI 25-50), 21-65 years of age, 

Home-based TV reduction intervention 
to examine effects on energy balance, 
BMI and sleep. The intervention 
consisted of reducing TV viewing by 

6-weeks (3 
week 
observation 
phase 

Observation only Objectively measured TV 
viewing via electronic monitors 
(BOB TV Time Manager; 
Hopscotch Technology). The 
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who self-reported TV-viewing 
≥3h/day. 

50% (compared to baseline), enforced by 
an electronic lock-out system. 

followed by 
3-week 
additional 
intervention/o
bservation 
phase) 

device recorded total minutes 
per day of TV viewing per 
participant-specific code. 

Pesola (2016) 

Cluster RCT 

 

Finland Sedentary parents (self-reportedly 
sitting more than 50% of their 
work-time) with children 3–8 
years old in kindergarten or in the 
first grade of primary school. 

Family-based intervention aimed at 
reducing and breaking up sedentary time 
at work and during leisure time. The 
intervention consisted of a lecture, face-
to-face tailored counselling, two follow-
up calls and five emails during the first 
six months, followed by six months of 
maintenance. 

1 year Usual lifestyle Leisure sedentary time (min/8 
hour) measured with 
accelerometer and self-report. 

Petersen et al. 
(2012) 

RCT 

Denmark Adults (18+ years of age) with a 
low aerobic fitness, or who were 
sedentary or had low levels of 
physical activity in leisure time. 

Intervention consisted of receiving a 
pedometer combined with a toolkit 
(logbook, goal setting book and 
information on health benefits of PA). 
Participants were informed face-to-face 
that taking 10,000 steps/day has health 
benefits and is a reasonable goal for 
healthy adults. In the goal-setting 
program, instructions were given to 
increase the number of steps by 20% each 
week until the goal was reached. 
Participants also received 3 emails at a 
three-week interval to encourage them to 
keep using the pedometer and adhere to 
the program. 

3 months Received a leaflet 
describing the 
benefits of PA and the 
national 
recommendations of a 
minimum of 30 min 
of physical activity 
per day. 

Self-reported amount of 
sedentary activity (%) during 
leisure time during last 12 
months. 

Raynor et al. 
(2013) 

Two pilot 
RCTs 

USA Adults, 21-65 years of age, with 
BMI 25-40 who watched ≥16 
hours of TV per week, and 
engaged in ≤100 minutes of 
MVPA per week. 

8-week TV reduction interventions: 
STUDY 1: participants randomised to 
'Increase PA' or 'Decrease TV'. Both 
groups received 8 x 60-min group 
meetings in a research setting. Those in 
'Decrease TV' group were instructed to 
gradually reduce their TV watching to 10 
h/week. STUDY 2: participants 
randomised to 'Increase PA' or 'Increase 

8 weeks 'Increase PA' group 
was considered the 
control group for 
analysis. Participants 
were encouraged to 
increase MVPA to at 
least 40 minutes per 
day, 5 days per week. 

TV watching: assessed 
objectively with a TV monitor 
(TV Allowances) attached to all 
home TVs. 
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PA + Decrease TV'. Again, both groups 
received 8 x 60-min group meetings in a 
research setting. Those in 'Increase PA + 
Decrease TV' group were instructed to 
gradually reduce their TV watching time 
to 10 hours per week. Additionally, TV 
monitors were installed and programmed 
to lock devices based on 50% of the 
overall reduction needed to meet the 10 
h/week goal. 

Spring et al. 
(2012) 

RCT with 4 
arms 

USA Adults (21-60 years old) with 
elevated saturated fat and low 
fruit/vegetable intakes, high 
sedentary leisure time (>90 
min/day) and low physical 
activity. 

Diet and activity advice intervention 
utilising mobile technology aimed at 
multiple health behavior change. 
Participants randomised to one of 4 
treatment groups. Each treatment 
involved 3 weeks of remote coaching 
supported by mobile decision support 
technology and financial incentives. 
Incentives were contingent on using the 
mobile device to self-monitor and attain 
behavioral targets. For SB, a target of 
sedentary leisure ≤ 90 minutes/day was 
set. 

20 weeks n/a Minutes of sedentary behavior 
were measured cumulatively by 
an end-of-day 24-hour activity 
log in which participants 
accounted for every 15-minute 
block. 

Steeves et al. 
(2012) 

RCT 

USA Sedentary (viewing ≥14 h per 
week of TV), overweight (BMI 
33.5 ± 4.8 kg/m2) adults (age 52.0 
± 8.6 years). 

Participants were randomly assigned to 
one of two 6-month behavioral PA 
programs with similar volumes of home-
based exercise (≥150 min/week): 1) TV 
commercial stepping; or 2) walking 30 
min/day. For the TV commercial 
stepping group, participants were 
instructed to stand and “briskly” step in 
place, or “briskly” walk continuously 
around the room/house for the duration of 
each commercial break during at least 90 
min of TV programming at least 5 
days/week. To help facilitate behavior 
change, participants received 6 monthly 
phone calls, attended monthly meetings 

6 months n/a Daily time spent viewing TV 
recorded using an activity log 
and step count by pedometer. 
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for the first 3 months, and received 
monthly newsletters for the last 3 months. 

Sternfeld et al. 
(2009) 

Cluster RCT 
with 3 arms 

USA Employees of one large 
organisation 

Mean (standard deviation) age in 
years: intervention 44.8 (SD 10), 
control 43.5 (SD 11). 

Worksite intervention to increase healthy 
eating and PA, incorporating a 16-week 
email program offering individually 
tailored, small-step goals; a personal 
homepage with tips; educational 
materials; and tracking and simulation 
tools. Participants chose to work on one 
of three paths (increasing physical 
activity; increasing intake of fruits and 
vegetables; or decreasing intake of fats 
and sugars). 

8 months Usual 
practise/lifestyle 

Self-reported television viewing 
and non-work-related computer 
use during a typical week 
(min/week) assessed using a 
questionnaire adapted from the 
Cross-Cultural Activity Patterns 
Questionnaire. 

Tomayko et al. 
(2017) 

RCT 

USA American Indian families with 
young children aged 2-5 years. 
Family homes in 4 tribal 
communities. 

Family-based intervention assessing the 
efficacy of an obesity prevention toolkit 
delivered in two formats: in-home 
mentoring or by mail. In the first year, 12 
‘healthy behaviour’ toolkit lessons were 
delivered by either a community-based 
home mentor or monthly mailings. Each 
lesson addressed one of four target areas: 
(i) eat more fruits and vegetables; (ii) 
consume less soda and added sugar; (iii) 
become more active; and (iv) watch less 
TV. 

2 years n/a Adults self-reported TV/screen 
time use during the previous 24 
hours. 

Verweij et al. 
(2012) 

Cluster RCT 

 

The 
Netherlands 

Occupational physicians from the 
Netherlands Society of 
Occupational Medicine and 
employees from medium or large 
sized companies in the 
Netherlands. 

Mean (standard deviation) age in 
years: intervention 46 (SD 8), 
control 48 (SD 9). 

Workplace intervention testing an 
occupational health practice guideline 
aimed at preventing employees' weight 
gain. Occupational physicians in the 
intervention group followed the draft 
guideline and provided advice to 
employers on how to assess and intervene 
on the obesogenic work environment and 
conducted five face-to-face behavioural 
change counselling sessions over 6 
months.  

6 months Usual care 
(occupational 
physicians provided 
health risk appraisal 
with anthropometric 
measurements and 
subsequent health 
advice) 

Leisure-time sedentary 
behaviour was assessed on week 
and weekend days using a 
questionnaire. 
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Rockette-
Wagner et al. 
(2015) 

RCT 

3 arm trial 

USA Adults (≥25 years of age) at high 
risk of developing diabetes. 

i. Lifestyle intervention aimed at 
preventing diabetes in individuals at high 
risk. Intervention goals were to achieve a 
7% weight loss and at least 150 min/week 
of moderate intensity activity, and 
included behavioural self-management 
strategies, such as self-monitoring. 
Although reduction in sedentary time was 
not a primary goal of the intervention, 
suggestions for limiting inactive lifestyle 
choices (eg, reducing TV watching time) 
were discussed briefly in the curriculum 
and encouraged occasionally throughout 
the programme 

ii. Metformin intervention. 

3.2 years Placebo group Leisure sedentary behaviour 
was assessed via interviewer-
administered Modifiable 
Activity Questionnaire (MAQ) 
and reported as average daily 
time spent watching television. 

Abbreviations: SB: sedentary behaviour, PA: physical activity, MVPA: moderate-to-vigorous physical activity, RCT: randomised control trial, TV: television 



 
 

 

 

Supplementary figure 1: Chapter 5. Risk of bias graph: review authors' judgements about each 
risk of bias item presented as percentages across all included studies 
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Supplementary figure 2: Chapter 5. Sensitivity analysis 
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Supplementary table 4: Chapter 5. Assessment of evidence on the effectiveness of interventions for 
reducing non-occupational sedentary behavior using the GRADE approach 

Outcome  Criteria Judgement Quality of 
evidence 

Leisure sitting 
time medium 
term 

Risk of bias/Design limits Serious limitation 

High risk of bias for allocation concealment and 
detection bias 

Very Low 
quality 

Inconsistency Very Serious limitation 

High degree of heterogeneity 

Indirectness serious limitation 

Heterogeneous  interventions 

Imprecision serious limitation 

Wide confidence interval 

Publication bias No serious limitation 

TV viewing 
short term 

Risk of bias/Design limits Serious limitation 

High risk for detection bias 

Very Low 
quality 

Inconsistency Serious limitation 

High degree of heterogeneity 

Indirectness serious limitation 

Heterogeneous  interventions 

Imprecision serious limitation 

Publication bias No serious limitation 

TV viewing 
medium term 

Risk of bias/Design limits Serious limitation 

High risk for detection bias 

Low quality 

Inconsistency Serious limitation 

Moderate degree of heterogeneity 

Indirectness No serious limitation 

Imprecision No serious limitation 

Publication bias No serious limitation 

TV viewing long 
term 

Risk of bias/Design limits Serious limitation 

High risk for detection bias 
Low quality 

Inconsistency Serious limitation 

High degree of heterogeneity 
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Indirectness No Serious limitation 

Imprecision No serious limitation 

Publication bias No serious limitation 

Computer use 
short term 

Risk of bias/Design limits Serious limitation 

High risk of bias for allocation concealment, 
attrition bias and detection bias 

Very low 
quality 

Inconsistency No serious limitation 

Indirectness serious limitation 

Heterogeneous  interventions 

Imprecision serious limitation 

Wide confidence interval 

Publication bias No serious limitation 

Computer use 
long term 

Risk of bias/Design limits Serious limitation 

High risk for detection bias 

Very low 
quality 

Inconsistency No Serious limitation 

Indirectness No Serious limitation 

Imprecision Serious limitation 

Wide confidence interval 

Publication bias No serious limitation 

Transport 
sitting time 
short term 

Risk of bias/Design limits Serious limitation 

High risk of bias for allocation concealment, 
attrition bias and detection bias 

Very low 
quality 

Inconsistency No Serious limitation 

Indirectness serious limitation 

Heterogeneous  interventions 

Imprecision serious limitation 

Wide confidence interval 

Publication bias No serious limitation 

GRADE Working Group grades of evidence: 
High quality: Further research is very unlikely to change our confidence in the estimate of effect. 
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may 
change the estimate. 
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely 
to change the estimate. 
Very low quality: We are very uncertain about the estimate. 
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Supplementary table 5: Chapter 6. Search strategy 

1. CENTRAL search strategy 
#1 work* 

#2 sedentary 

#3 sitting 

#4 #2 or #3 

#5 office 

#6 inactiv* 

#7 #5 and #6 

#8 #4 or #7 

#9 #1 and #8 

#10 #9 AND trials 
2. MEDLINE search strategy 
#1 (work[tw] OR works*[tw] OR work’*[tw] OR worka*[tw] OR worke*[tw] OR workg*[tw] OR worki*[tw] OR 
workl*[tw] OR workp*[tw] OR occupation*[tw] OR employe*[tw]) 

#2 (effect*[tw] OR control[tw] OR controls*[tw] OR controla*[tw] OR controle*[tw] OR controli*[tw] OR 
controll*[tw] OR eval- uat*[tw] OR intervention*[tw] OR program*[tw] OR compare*[tw]) 

#3 (sedentary OR sitting) OR seated posture OR chair[tiab] OR desk[tiab] OR (office AND inactiv*) 

#4 (animals [mh] NOT humans [mh]) 

#5 #1 AND #2 AND #3 NOT #4 
3. CINAHL search strategy 
S10 S1 AND S2 AND S9 Limiters - Exclude MEDLINE records Search modes - Boolean/Phrase S9 S3 OR S4 OR 
S5 OR S6 OR S7 OR S8 

S8 (office AND inactive*) or TX (office AND inactive*) or MW (office AND inactive*) S7 Desk or TX desk or 
MW desk 

S6 Sedentary or TX sedentary or MW sedentary 

S5 Seated posture or TX seated posture or MW seated posture S4 Sitting or TX sitting or MW sitting 

S3 Chair or TX chair or MW chair 

S2 TX randomised controlled trial or TX controlled clinical trial or AB placebo or TX clinical trials or AB randomly 
or TI trial or TX intervent* or control* or evaluation* or program* 

S1 work* OR (of c* OR busines*) OR occupat* 
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4. EMBASE search strategy 
#1 sedentary 

#2 ’sitting’/de 

#3 ’seated posture’ 

#4 seated NEAR/1 posture 

#5 chair:ab,ti OR desk:ab,ti 

#6 chair:ab,ti 

#7 desk:ab,ti 

#8 office AND inactiv* 

#9 #1 OR #2 OR #4 OR #6 OR #7 OR #8 

#10 ’work’/de OR work 

#11 work* 

#12 ’occupation’/de OR occupation 

#13 employe* 

#14 #10 OR #12 OR #13 

#15 effect 

#16 control 

#17 evaluat* 

#18 intervention* 

#19 program 

#20 compare 

#21 #15 OR #16 OR #17 OR #18 OR #19 OR #20 

#22 #9 AND #14 AND #21 

#23 #22 AND [embase]/lim 

#24 #23 AND [humans]/lim AND [embase]/lim 
5.  PsycINFO (ProQuest) 
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S25 S13 AND S17 AND S24 

S24 S18 OR S19 OR S20 OR S21 OR S22 OR S23 

S23 compare S22 program 

S21 intervention* S20 evaluat* 

S19 control S18 effect 

S17 S14 OR S15 OR S16 

S16 employe* S15 occupation S14 work 

S13 S1 OR S2 OR S4 OR S8 OR S11 OR S12 

S12 office AND inactive* S11 S9 OR S10 

S10 ab(desk) S9 ti(desk) S8 S6 OR S7 

S7 ti(chair) S6 ab(chair) 

S5 ab(chair) OR ti(chair) S4 seated NEAR/1 posture S3 seated posture 

S2 sitting  

S1 sedentary 
6. ClinicalTrials.gov 
Sitting AND Workplace 
7. World Health Organization (WHO) International Clinical Trials Registry Platform (ICTRP) search 
portal 
Sitting AND Workplace 
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Supplementary table 6: Chapter 9. Focus group questionnaire 

1) What motivated you to participate in this trial? 

2) What prevents you from participating in physical activity or interrupting the amount of time you 

spend sitting? 

a. In your environment, what facilitates engaging in physical activity or sitting less? And 

what limits it? 

b. What are your motivations to engage in a physical activity or conversely to not engage 

in a physical activity? 

c. What are your motivations in sitting less? 

3) Did anything encourage you to stand up more or walk to complete your work during the study period? 

a. Did behavior of your colleagues encourage you (standing up or walking at work)? 

b. Did the goals that you set encouraged you to stand up more or walk at work? 

4) Did participation in this study increased the likelihood of you recommending physical activity to your 

clients? 

a. How do you think your physical activity habits influence whether or not you engage in 

physical activity counseling with your clients?  

b. How confident are you that you can counsel your clients about physical activity even if 

you are physically inactive? 

5) Is physical activity part of your treatment approach?  

PROBES: a. Who typically brings up the discussion about physical activity, you or your 

clients?  

b. What kinds of questions about physical activity do your clients ask you?  

c. What kind of questions about physical activity do you ask your clients?  

d. Have you ever felt like you were unable to answer your client’s physical activity questions?  

i. PROBE: What types of questions are you unable to answer? Any others? 

REPHRASE: Can you recall any other questions or times?  

e. What do you do if you cannot answer?  

PROBE: Do you find the answer for them? Where? How?  

f. What would you tell your clients about why exercise is important for health? 

6) Do you currently counsel your clients about their physical activity?  

PROBES: a. How often do you counsel your clients about their physical activity levels? b. 

What are the characteristics or types of clients that you are more likely to counsel about 

physical activity?  
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c. What do you feel your strengths are when it comes to counseling physical activity, if any?  

d. What do you feel your weaknesses are when it comes to counseling physical activity, if 

any?  

7) Was there anything about using the intervention that you particularly liked? 

8) In closing, is there anything else you’d like to say about your experience of participating in this study? 

 

 

Supplementary table 7: Chapter 9. Mental health professionals’ perceived importance of different 
types of treatment for people with mental illness 

Treatment strategy Percent of clinicians who ranked the strategy as… 

the most important 2nd most important 3rd most important 

Cognitive behavioral therapy 58.8% 11.8% 11.8% 

Social support 41.2% 11.8% 11.8% 

Family therapy 0% 17.7% 29.4% 

Vocational rehabilitation 0% 5.9% 5.9% 

Medication 0% 23.5% 0% 

Increasing physical activity 0% 29.4% 35.3% 

Reducing sedentary behavior 0% 0% 17.7% 

Social skills training 0% 0% 5.9% 

Bright light therapy 0% 0% 0% 

Electroconvulsive therapy 0% 0% 0% 

Hospitalisation 0% 0% 0% 
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Supplementary table 8: Chapter 9. Mental health professionals’ specific practices in 
recommending physical activity 

What methods do you use for recommending physical activity? * 

Personal discussion 88.2% 

Brochures or pamphlets 

Referral to community-based programs 

17.6% 

35.3% 

Referral to exercise professional 17.6% 

Nothing specific 29.4% 

Internet 11.8% 

Any sporting clubs they might be interested in 5.9% 

How often do you recommend they engage in physical activity? 

Every day 17.6% 

Most days of the week 35.3% 

Once to twice a week 11.8% 

As often as they can 35.3% 

What intensity do you recommend they engage in activities? * 

Low intensity 11.8% 

Moderate intensity 23.5% 

Vigorous intensity 5.9% 

At level that makes them feel good 47% 

I do not suggest intensity 29.4% 

What type of physical activity do you recommend? * 

Aerobic exercise 82.4% 

Weight training or resistance training 41.2% 

Swimming 41.2% 

Team sports 64.7% 

Combat sports 35.3% 

Dancing 5.9% 

Group sessions at gym 5.9% 

Any activity they enjoy  29.4% 

*Multiple response option 
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Supplementary table 9: Chapter 10. Variation matrix* 

 Sedentary behaviour Physical activity Bedtime 

Sedentary behaviour - 0.136 0.068 

Physical activity† 0.165 - 0.121 

Bedtime 0.596 0.119 - 

* Pre-intervention and post-intervention values are presented below and above the main diagonal, respectively 

† Overall physical activity, including the time spent in light, moderate, and vigorous physical activity 
 

Supplementary table 10: Chapter 10. Overall changes in general beliefs, perceived barriers and 
practices of mental health professionals from baseline to follow-up 

 
 

Pre-intervention Post-intervention p* 

Mean SD Mean SD 

Beliefs      

People with a mental illness know that physical activity is 
good for their physical health 

3.47 0.94 3.76 0.97 0.26 

People with a mental illness know that physical activity is 
good for their mental health 

3.12 0.86 2.88 0.78 0.30 

People with a mental illness do not engage in physical 
activity, because they don’t think they can 

3.29 0.92 3.53 0.62 0.22 

Physical activity is valuable for patients hospitalised with a 
mental illness in the same manner as for outpatients 

4.18 0.53 4.18 0.53 1.00 

The physical and mental health benefits of physical activity 
for people with a mental illness are not long lasting 

2.24 0.83 2.18 0.64 0.84 

People with a mental illness who are recommended physical 
activity will not adhere to it 

3.00 0.79 2.53 0.72 0.03 

How do you rank increasing physical activity compared to 
other forms of treatment? 

3.41 1.46 3.71 1.79 0.53 

How do you rank reducing sedentary behaviour compared 
to other forms of treatment? 

5.71 1.96 5.88 1.90 0.78 

Perceived barriers    

Their mental health makes it impossible for them to 
participate in physical activity 

1.88 0.86 1.65 0.86 0.10 
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I’m concerned physical activity might make their condition 
worse 

1.47 0.62 1.71 0.77 0.26 

I am not interested in recommending physical activity for 
people with a mental illness 

1.41 0.51 1.29 0.59 0.43 

I don’t believe physical activity will help people with a 
mental illness 

1.35 0.49 1.24 0.44 0.33 

Their physical health makes it impossible for them to 
participate in physical activity 

1.82 0.81 1.82 0.73 1.00 

I’m concerned they might get injured while engaging in 
physical activity 

1.71 0.77 1.53 0.72 0.38 

People with a mental illness won’t adhere to a physical 
activity program 

2.41 1.18 1.88 0.86 0.03 

My workload is already too excessive to include 
recommending physical activity to people with a mental 
illness 

2.24 1.09 1.71 0.77 0.02 

Recommending physical activity to people with a mental 
illness is not part of my job 

1.47 0.51 1.47 0.72 1.00 

I do not know how to recommend physical activity to 
people with a mental illness 

2.29 1.31 2.00 1.00 0.17 

Prescription of physical activity to people with mental 
illness is best delivered by an exercise professional such as 
an exercise physiologist 

2.76 1.25 2.47 1.23 0.10 

Practice    

Do you recommend physical activity to people with a 
mental illness? 

3.24 0.75 3.12 0.70 0.54 

Do you recommend reducing sedentary behaviour (time 
spent sitting/screen time) to people with a mental illness? 

2.76 0.97 2.82 0.95 0.72 

* p-value for the difference between baseline and follow-up from a one-way repeated measures univariate analysis of 

variance (ANOVA) 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

 

 

Pre-int. week Int. week 1 Int. weeks 2-4 Post-int. week 1 Post-int. week 2 

• Invitation to 

participate in the 

study  

 

• Recruitment of 

participants 

 

• At the beginning of 

the week, participants 

fill EMIQ 

questionnaire 

 

• Participants fill the 

remaining 

questionnaires 

 

• Group counseling on 

physical activity and 

sedentary behaviour  

 

• Reminder phone call 

(once a week) 

• Participants wear 

accelerometers for 7 

days 

• At the beginning of 

the week, participants 

fill all questionnaires 

 

Supplementary figure 3: Chapter 10. Study timeline 



 
 

CONSENT FORM FOR PARTICIPANTS INVOLVED IN RESEARCH 

INFORMATION TO PARTICIPANTS: 

We would like to invite you to be a part of a study that aims to find out if a physical activity (PA) 

and sedentary behaviour (SB) intervention can be successfully delivered in mental health 

professionals. The study also aims to investigate changes in mental health professionals’ attitudes 

towards and practices in recommending more PA and less SB to their clients. The study is 

conducted within the Active Living and Public Health Program, Institute for Health and Sport, 

Victoria University. 

Your participation in the study is voluntary. Your responses and all collected data will be 

confidential, and we will not collect any personal information. You can choose not to disclose 

any information that may cause you discomfort, and you may withdraw from the study at any 

time. There are no or negligible risks for you to be involved in the study. 

More detailed information about the study protocol is provided to you in the information leaflet 

enclosed to this document and may be obtained from project team members at any time. 

 

CERTIFICATION BY SUBJECT 

I, _________________________________________________ (name) 

of  _________________________________________________ (suburb) 

 

certify that I am at least 18 years old* and that I am voluntarily giving my consent to participate 

in the study Effectiveness of a physical activity intervention for mental health professionals 

on changing their attitudes and practices in recommending physical activity as part of 

mental health treatment being conducted at Victoria University by Professor Alexandra Parker. 

I certify that the purpose of the study, together with any risks and safeguards associated with the 

procedures listed hereunder to be carried out in the research, have been fully explained to me by: 

_____________________________________________________ (program staff member name) 
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and that I freely consent to participation involving the below mentioned procedures: 

- Participation in a behaviour change physical activity intervention 

- Self-reported questionnaires on demographic characteristics (gender, age, marital status), 

sleep duration, sedentary behaviour and physical activity, attitude towards and practices in 

recommending physical activity as a part of mental health treatment: 

- Use of accelerometers to collect data on sleep duration, sedentary behaviour and physical 

activity; 

- Participation in a focus group discussion to share experiences of taking part in the 

intervention. 

 

I certify that I have had the opportunity to have any questions answered and that I understand that 

I can withdraw from this study at any time without any consequences. 

I have been informed that the information I provide will be kept confidential. 

 

Signed: 

Date:  

Any queries about your participation in this project may be directed to the researcher: Professor 

Alexandra Parker 03 9919 5874. 

If you have any queries or complaints about the way you have been treated, you may contact the 

Ethics Secretary, Victoria University Human Research Ethics Committee, Office for Research, 

Victoria University, PO Box 14428, Melbourne, VIC, 8001, email Researchethics@vu.edu.au or 

phone (03) 9919 4781 or 4461. 
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INFORMATION TO PARTICIPANTS INVOLVED IN RESEARCH 

You are invited to participate 

You are invited to participate in a research project entitled: Effectiveness of a physical activity 

intervention for mental health professionals on changing their attitudes and practices in 

recommending physical activity as part of mental health treatment. 

This project is being conducted by Professor Alexandra Parker (Institute for Health and Sport – 

IHES, Victoria University), Dr Zeljko Pedisic (Senior Research Fellow, IHES) and Mr Nipun 

Shrestha (Postgraduate Student, IHES). 

 

Project explanation 

This project is a part of the research activities of the Victoria University Public Health Network 

(VUPHN).  

The project aims to find out if a physical activity (PA) and sedentary behaviour (SB) intervention 

can be successfully delivered in mental health professionals and changes on their attitude towards 

and practices in recommending more PA and less SB to their clients. 

The research project asks you to allow your data collected during the study to be used for 

research purposes such as journal publications, research reports, and conference presentations. 

Your identity will be removed form information you provide to ensure privacy. 

 

What will I be asked to do? 

We will randomly assign each of your four participating headspace centres to either the 

intervention or control group. If your headspace centre is assigned to the intervention group, you 

will be asked to participate in a physical activity intervention of four weeks’ duration. You will 

be asked to attend a group-based single-session for behaviour change targeting physical activity 

and sedentary behaviours. You will be asked to complete questionnaires at the beginning and end 

of the four-week study period. During the intervention, a member of the research team will 
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additionally contact you by phone on two occasions to review your activity goals and monitor 

your progress. During the study period, you will also be required to wear a motion sensor on your 

wrist. Some of you will be invited to join a focus group interview comprising of 6 to 7 

participants to share your experiences with intervention. 

If your headspace centre is assigned to the control group, you will be asked to complete 

questionnaires at the beginning and end of study period. During the study period, you will also be 

required to wear a motion sensor on your wrist. You will be offered to participate in the single-

session behaviour change for physical activity and sedentary behaviour at the end of the study 

period. 

If you decide to participate in the research project, any information collected during your 

participation in the program will be accessible to the research team for research purposes. Your 

involvement may include any or all of the following information which will be collected 

throughout your participation using a combination of self-report and device-based measures: 

- Demographics (age, gender, marital status) 

- Sedentary behaviours and levels of physical activity 

- Sleep quality and duration 

- Attitudes towards and practices in recommending physical activity as part of routine 

mental health care 

- Motivating and preventing factors for engaging in physical activity 

- Other health-related issues 

 

Your identity will be removed from information you provide to ensure privacy using randomly 

generated codes, so nobody, not even researchers in the project, will be able to match your 

responses with your identity. 

 

What will I gain from participating? 

You will benefit by knowing that you contributed to the potential development of physical 

activity intervention for mental health professionals and consequently 

will strengthen the evidence for implementation of PA and SB interventions among 



 

438 
 

mental health professionals across Australia. If you are allocated to intervention group, it is 

possible that you may also gain health and wellbeing benefits from increasing your engagement 

in PA and decreasing SB. 

 

How will the information I give be used? 

Your information will be used in scientific and public health related publications, research reports 

and conference presentations. All data will be de-identified and summarised in these 

presentations, and individuals outside of the research team will not have access to any of your 

personal results. 

 

What are the potential risks of participating in this project? 

Physical activity interventions have been shown to have little or no harmful effects. However, if 

you do sustain an injury whilst engaging in physical activity as part of this project, we encourage 

you to contact your local GP or emergency department. If you have any pre-existing health 

conditions or you are concerned about your general level of health, you may wish to consult your 

GP to ensure that you can safely engage in physical activity. If you experience discomfort or 

distress as a consequence of completing questionnaires or participating in the focus group, we 

encourage you to make use of the psychological support offered by an independent clinical 

psychologist, arranged through the study. 

 

How will this project be conducted? 

This project requests to use the data collected during your participation in the ‘Effectiveness of a 

physical activity intervention for mental health professionals on changing their attitudes and 

practices in recommending physical activity as part of mental health treatment’ study for research 

purposes. 

Your participation in the study will be voluntary. Your responses and all collected data will be 

confidential, and de-identified in the way that only you will know your personal code. You can 
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choose not to disclose any information that may cause you discomfort, and you will have right to 

withdraw from the study at any time. 

At your first consultation with a member of the research team, you will have an opportunity to 

discuss the research program with members of the research team. Then you will be asked to sign 

the consent form if you are willing to participate.  

If you decide at any time that you would no longer like to be involved in the research project, 

please inform any member of the research team. You can remove yourself from the research 

project without any consequences. 

 

Who is conducting the study? 

Institute for Health and Sport (IHES), Victoria University; and 

Victoria University Public Health Network (VUPHN) 

 

Chief Investigator 

Professor Alexandra Parker 

Phone: +61 3 9919 5874 

Email: alexandra.parker@vu.edu.au 

 

Any queries about your participation in this project may be directed to the Chief Investigator.  

If you have any queries or complaints about the way you have been treated, you may contact the 

Ethics Secretary, Victoria University Human Research Ethics Committee, Office for Research, 

Victoria University, PO Box 14428, Melbourne, VIC, 8001, email researchethics@vu.edu.au or 

phone (03) 9919 4781 or 4461. 
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The Exercise in Mental Illness Questionnaire (EMIQ) 
 

Knowledge, attitudes and behaviours regarding 
physical activity for people with a mental illness 

 
Health Practitioner Version 

 
This questionnaire asks questions regarding your knowledge, your attitudes and your behaviours 
regarding physical activity for people with a mental illness. We ask you to complete all questions. 
There is no right or wrong answer and it is important that we obtain an answer that represents your 
view as a health professional. For the purpose of this questionnaire, the term ‘mental illness’ means 
any mental illness including but not limited to depression, schizophrenia, bipolar disorders I and 
II, post-traumatic stress disorder and other mental illnesses. 
 

Part 1. Knowledge. 
This section asks about your formal training regarding physical activity 

and your knowledge about the benefits of physical activity 
 

1. Have you had any formal training in recommending physical activity (e.g. University 
degree in a related area, Vocational training, In-service)?    
 
Yes / No (If no, skip to question 5) 
 

2. If you answered yes, please provide details including course duration, on who provided 
this formal training (e.g. University degree, Vocational training, In-service) 

 
________________________________________________________ 

 
3. How would you rate your knowledge of recommending physical activity for people with a 

mental illness? (Please circle)  
 

1 2 3 4 5 

Very poor           Poor Average Good   Excellent 

                            
 

4. How would you rate your confidence to recommend physical activity for people with 
mental illness? (Please circle)  
 

1 2 3 4 5 

Very poor           Poor Average Good   Excellent 
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To what extent do you agree or disagree with the following statements (for the purpose of this 
section, ‘Physical activity’ refers to activity undertaken according to population health guidelines 
i.e. 150-300 minutes of moderate intensity activity or 75-150 minutes of vigorous activity per week) 
 

5. Maintaining a healthy weight can prevent you from developing chronic diseases such as 
cardiovascular disease or type II diabetes. 

 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

6. Physical activity can lower your total blood cholesterol. 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

7. Physical activity can lower your blood pressure. 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

8. People who undertake regular physical activity are less likely to develop depression than 
those who do not 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

9. Physical activity can reduce the risk of some forms of cancer including colorectal cancer, 
breast cancer (women) and prostate cancer (men). 
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1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 
 
 

10. The benefits of physical activity will still accrue if 30 minutes of daily physical activity is 
undertaken in shorter blocks of time such as 10 minutes 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

Part 2. Beliefs. 
The next few questions ask about your beliefs regarding physical activity for people with a 

mental illness 
 

11. Listed below are some treatment strategies with demonstrated evidence for effectiveness. 
Rate how valuable you believe each treatment strategy is compared to physical activity. 

 
a) Medication 
 

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 

 
 

b) Social support 
 

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 

 
    



 

445 
 

c) Electroconvulsive therapy 
 

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 

  
d) Bright light therapy 

     

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 

 
 

e) Family therapy 
 

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 

 
 

f) Social skills training 
 

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 
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g) Cognitive behavioural therapy 
 

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 

 
 

h) Vocational rehabilitation 
 

1 2 3 4 5 

Significantly 
less than 
physical 
activity 

Somewhat less 
than physical 

activity 

Of equal value 
to physical 

activity 

Somewhat 
better than 
physical 
activity 

Significantly 
better than 
physical 
activity 

 
 
To what extent do you agree or disagree with the following statements 

 
12. People with a mental illness know that physical activity is good for their physical health 

 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 

 
13. People with a mental illness know that physical activity is good for their mental health 

 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

14. People with a mental illness do not engage in physical activity because they don’t think 
they can 
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1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

15. Physical activity is valuable for patients hospitalised with a mental illness in the same 
manner as outpatients 

 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

16. The physical and mental health benefits of physical activity for people with a mental illness 
are not long lasting 

 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

17. People with a mental illness who are recommended physical activity will not adhere to it 

 

 
18. Using numbers 1 – 11 with 1 as the most important, rank the importance of the following 

treatment strategies in the care of people with mental illness 
 

------    Medication (e.g anti-depressants) 
------    Social support 
------ Electroconvulsive therapy 
------ Bright light therapy 
------ Family therapy 
------ Social skills training 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 
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------    Cognitive behavioural therapy 
------ Vocational rehabilitation 
------    Increasing physical activity 
------    Reducing sedentary behaviour (e.g. inactive sitting and screen time) 
------    Hospitalisation 
 

If there are other treatment strategies not listed above which you feel are important please 
list them here including why you believe they are important 

________________________________________________________________________

________________________________________________________________________ 

 
Part 3. Behaviours. 

The next few questions ask about your recommendations for physical activity 
(describing what they should do and how they should do it) for people with a mental illness 

 
Please circle your response 

 
19. Do you recommend reducing sedentary behaviour (time spent sitting/screen time) to people 

with a mental illness? 
 

1 2 3 4 

Never Occasionally Most of the 
time             Always   

 
 

20. Do you recommend physical activity to people with a mental illness? 
 

1 2 3 4 

Never Occasionally Most of the 
time             Always   

If you answered ‘Never’ above, skip to Question 27 
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21. Do you undertake a formal assessment of the clients’ suitability for physical activity prior 
to prescribing a program? 

 
Yes / No      If you answered ‘Yes, please describe what assessment tools or items you use. 
If you answered ‘No’, please provide a reason for not undertaking some form of 
assessment. 

________________________________________________________________________

________________________________________________________________________ 

22. When you recommend physical activity to people with a mental illness, what methods do 
you use? (Please tick all that apply) 

 
1) Personal discussion 
2) Brochures or pamphlets 
3) Referral to community-based programs 
4) Referral to an exercise professional (exercise physiologist, gymnasium, etc.) 
5) Nothing specific 
6) Other ______________________ 

 
23. When you recommend physical activity to people with a mental illness, what overall 

weekly duration of physical activity do you recommend? 
 
_______ minutes 

 
24. When you recommend physical activity to people with a mental illness, how often do you 

recommend they engage in physical activity? (Please select only one response) 
 

1) Every day 
2) Most days of the week 
3) Once to twice a week 
4) As often as they feel they can 
5) Other _________________________ 

 
25. When you recommend physical activity to people with a mental illness, how hard (what 

intensity) do you recommend they engage in activities? (You can select multiple responses) 
 

1) Low intensity (a slight rise in heart rate and breathing, talking remains easy) 
2) Moderate intensity (a noticeable rise in heart rate and breathing but talking is still 

possible) 
3) Vigorous intensity (getting out of breath, talking is not possible) 
4) At a level that makes them feel good 
5) I do not suggest an intensity 
6) Other _____________________________ 
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26. When you recommend physical activity to people with a mental illness, how long do you 
suggest people try to engage in activity for at any one time? (Please select only one 
response) 
 

1) 10 minutes per session 
2) 20 minutes per session  
3) 30 minutes per session 
4) 60 minutes per session 
5) As long as they can 
6) Other _____________________________ 

 
27. When you recommend physical activity to people with a mental illness, what type of 

physical activity do you suggest? (Please tick all that apply) 
 

1) Aerobic exercise (e.g. Walking, cycling) 
2) Weight training or resistance training 
3) Swimming 
4) Team sports (touch football, soccer, netball) 
5) Combat sports (Boxing, Karate etc) 
6) Relaxation activities (Tai Chi, Yoga) 
7) Other ________________________ 

 
 
 

Part 4. Barriers to recommending physical activity for people with a mental illness 
 
To what extent do you agree with the following statements regarding the barriers to recommending 
physical activity to people with a mental illness? 
 

28. Their mental health makes it impossible for them to participate in physical activity 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

29. I’m concerned physical activity might make their condition worse 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 
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30. I am not interested in recommending physical activity for people with a mental illness 

 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

31. I don’t believe physical activity will help people with a mental illness 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

32. Their physical health makes it impossible for them to participate in physical activity 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

33. I’m concerned they might get injured while engaging in physical activity 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

34. People with a mental illness won’t adhere to a physical activity program 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 
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35. My workload is already too excessive to include recommending physical activity to people 
with a mental illness 

 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

36. Recommending physical activity to people with a mental illness is not part of my job 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

37. I do not know how to recommend physical activity to people with a mental illness 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
38. Prescription of physical activity to people with mental illness is best delivered by an 

exercise professional such as an exercise physiologist 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 
 
 

People with a mental illness report many barriers to physical activity. These are some statements 
expressed by people with a mental illness about barriers to engaging in physical activity. 

To what extent do you agree with their statements below? 
 

39. I am too unwell to engage in physical activity 
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1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

40. It takes too much time 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

41. There is too much stigma attached to having a mental illness 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

42. I don’t know what I should do 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

 
43. My friends or family won’t engage in physical activity with me 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 
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44. There are too many side effects from the medications 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

45. I lack the confidence to do any physical activity 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

46. I’m too fat to engage in physical activity 
 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

47. I am afraid I will get hurt 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 

48. I have too many physical health problems 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 
 
 

49. There is no safe place for me to engage in physical activity 
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1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 

50. I don’t have any equipment to do physical activity with 

1 2 3 4 5 

Strongly 
disagree Disagree 

Neither 
disagree nor 

agree 
Agree Strongly agree 

 
 
 

Part 5. Demographics 
 

51. Gender (Please circle)  Male  Female  Other 
 
52. What is your current age?     years 

 
53. What is your current marital status? (Please circle) 

 
1. Single  
2. Widowed 
3. Divorced 
4. Separated not divorced 
5. Married 
6. De facto 

 

         54. What is your main role at a headspace centre? 
1) Psychiatrist 
2) Psychiatric registrar 
3) General Practitioner 
4) General Practice Registrar 
5) Other Medical Officer 
6) Mental Health Nurse – registered 
7) Nurse Practitioner 
8) Other Nurse 
9) Psychologist – fully registered 
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10) Psychologist – clinically endorsed  
11) Probationary Psychologist 
12) Social Worker 
13) Occupational Therapist 
14) Counsellor/Mental Health Worker 
15) Practice Manager 
16) Clinical Lead 
17) Manager 
18) Other – please specify  
_____________________________________ 
 
 

55. How many years have you been employed in mental health profession? _________ years 
 
 

56.  Where did you complete your highest educational degree? 
1. In Australia  

 
2. Elsewhere 

 

57. How is your role at headspace funded? 

1. Employed by headspace (salaried staff) 

2. Private provider (eg MBS/ATAPS) 

58. Do you currently work in a clinical role at another service in addition to headspace? 

1. Yes   

2. No 

59. Do you consider your headspace role as your main job? 

1. Yes   

2. No 
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USE A SIT-STAND DESK 
Did you know that by using sit-stand desks, office 

workers reduce their sitting time on average by 
100 minutes per workday? Handy guidelines for 
using sit-stand workstations can be found here. 

You can purchase a foldable cardboard standing 
desk for as little as $30. Consider trying how it 

works for you before buying a more fancy (and 
expensive) height-adjustable sit-stand desk!

TAKE SHORT BREAKS FROM SITTING 
It is recommended to take a short break from 

sitting at least every half an hour. Set the printer, 
bin, and other facilities away from your work 

station. Use a smaller cup or water bottle so that 
you will need to go for a refill more often.

STRETCH 
Prolonged periods of sitting may cause muscle 

fatigue. Taking stretching breaks relieves muscle 
fatigue and makes you feel refreshed. Set an alarm 

to stretch every hour, take a few moments once 
you’re back from lunch, or stretch in the hallway 

after a bathroom break. Check out these resources 
for easy ways to relieve muscle fatigue (1, 2, 3)

ORGANISE A GROUP EXERCISE SESSION 
Want to do some good for your colleagues? 
Organise an exercise session once in a while and 
invite your office buddies to participate. Team 
building through exercise, why not?!

GET UP TO TALK TO YOUR COLLEAGUES 
Getting up and talking to your colleagues instead of 
emailing them is another option to stand up more often. 
You might even find it’s nicer and more efficient to talk 
in person!

SCHEDULE WALKING MEETINGS 
If the weather is nice, think about scheduling some 
outdoor walking meetings with your colleagues. Not 
only will this give you the opportunity to get some fresh 
air, but you’ll be able to stretch your legs, help boost 
your circulation, and beat the afternoon slump. If the 
weather is not that nice, maybe you can meet while 
wondering around your office building. Handy guidelines 
for conducting a walking meeting (not including the 
guidance for discovering hidden routes) can be found 
here. 

USE COMPUTER REMINDERS TO STAND UP 
The human body isn’t made to sit in one position 
for endless hours, gripping a mouse or typing 
on the keyboard. Several apps are available that 
gently remind you to take a break on a regular 
basis. Some of them can be found here (for 
Windows/for Macbook). You can set how long 
each kind of break lasts and the length of the 
period between the breaks.

It’s time to 
stand up!

https://www.worksafe.qld.gov.au/injury-prevention-safety/hazardous-manual-tasks/office-workstations/guidelines-for-the-selection-and-use-of-sit-to-stand-computer-workstations
https://www.betterhealth.vic.gov.au/health/videos/exercise-and-stretching-in-the-office
https://busasaevcc.wordpress.com/2015/03/10/office-exercise-and-stretch/
http://exerciseismedicine.com.au/public/resources-for-your-workplace/
https://www.jandmchiropractors.com.au/where-to-hold-walking-meetings-in-the-cbd/
http://www.workrave.org/
http://www.workrave.org/
https://itunes.apple.com/us/app/time-out-free/id402592703?l=en&mt=12


TAKE EVERY OPPORTUNITY TO MOVE 
For example, while talking on your mobile 

phone, head outside for a short walk. Also, when 
possible, avoid online shopping and grocery 
delivery. Walking while shopping is a healthy 

physical activity.

SET A SLEEP TIMER ON YOUR TV 
Set the TV to turn off automatically after 30 

minutes, as a reminder to take regular activity 
breaks. You can keep on watching TV while 

stretching or resume watching after the 
active break.

TURN YOUR HOUSEWORK INTO A FUN 
PHYSICAL ACTIVITY 
Dance to your favorite music while vacuuming, 
wiping floors, and hanging clothes. Make 
housework a competition and race against your 
housemates or family members. Try squatting 
instead of bending when reaching low to clean or 
pick things up off the floor. You could even wear 
wrist weights while dusting!

MAKE YOUR TV TIME MORE ACTIVE 
Exercise while watching a TV show or a movie (e.g. ride 
a stationary bike, use a home stepper, lift weights or 
do stretching exercises between episodes or during 
commercial breaks). A word of warning: make sure you 
have enough space so you don’t break your TV screen!

30
min



USE STAIRS INSTEAD OF LIFTS AND 
ESCALATORS 

If you feel fit enough, try climbing the stairs 
briskly. Short bouts of vigorous physical activity 

have a number of proven health benefits.

CYCLE TO WORK 
If the travel distance to work is too long, try 

combining cycling with public transport. If you are 
not allowed to board with your bike on a train, 

consider buying a foldable bike. When folded they 
are small enough to be carried nearly anywhere. 

Electrically-assisted bicycles are another option to 
easily cover longer distances. Research shows that 
electrically-assisted cycling can help you maintain 

or improve your physical fitness.

INCREASE WALKING 
Get off the public transport 1-2 stops earlier, park 
the car further away from your workplace, or walk 
a part of the journey before you hop on the bus 
or train.



TRY NEW PHYSICAL ACTIVITIES 
Explore the options! In the next month, try at least 

one new activity that you’ve never done before. You 
might get surprised how fun and engaging some 

physical activities are.

KEEP TRACK OF YOUR ACTIVITY 
Use a pedometer or a mobile phone app to keep 

track of your activity. A good quality pedometer 
can be purchased for less than $20. Several mobile 
phone aps that can help you track your activity can 

be downloaded for free. Some examples can be 
found here (Android/Iphone). 

EXERCISE BY FOLLOWING WORKOUT VIDEOS 
You can start by exercising 10 minutes a day. 

Perform an exercise like sit-ups or squats for 30 
seconds at a moderate pace and then rest for 30 
seconds. Slowly, day by day, start increasing the 

number of times you repeat each exercise, the time 
you spend doing it, and the number of different 

exercises, while decreasing the time spent resting 
between the sets. Some workout videos that may 
help you start with this can be found here (1, 2, 3)

USE PHYSICAL ACTIVITY AS A REWARD 
Many physical activities can be enjoyable and 

used to reward yourself. For example, if you enjoy 
jogging, after a long or stressful day at work, go for 

a quiet evening run.

FIND PLACES FOR PHYSICAL 
ACTIVITY IN YOUR AREA

Map local opportunities for exercise, physical 
activity, and active leisure. This may include parks, 

swimming pools, gyms, walking/running/cycling 
trails, and sports clubs. Try out these few handy 

resources to explore the local opportunities: Park/
Trail/Other routes

REWARD YOURSELF FOR BEING ACTIVE 
Reward yourself when you reach your daily or 
weekly physical activity goal. You could do that by 
treating yourself to a massage, a facial, spa, or a 
bubble bath. Or maybe cook your favourite meal, 
read a book, or have fun playing an old board 
game.

SET A FAMILY FITNESS CHALLENGE 
Setting up a simple and fun family fitness challenge 
is the perfect way to get everyone in the household 
motivated to do something good for their health. Aim 
for a total steps or energy expenditure goal during 
the challenge and track your pace to reach your target 
goal by the last day. Slacking on one day? No problem, 
just pick up the pace the next day! As long as the sum 
of your steps or the total energy expenditure for the 
challenge meets the target goal, you’ve succeeded. 
Handy guidelines for creating fitness challenges 
can be found here. You can also set up the steps 
challenge here. Guidelines on recommended number 
of steps for different age groups can be found here.  

FIND AN “EXERCISE BUDDY” 
Encouragement from your significant others may play a 
vital role in keeping you motivated to engage in regular 
exercise. Suggest to a family member, a friend, or a 
college to help each other meet your exercise goals. You 
will all benefit from supporting one another.

USE FITNESS APPS 
Install a fitness app on your mobile phone to guide 
your exercise sessions. There are several workout and 
exercise-focused apps available for iPhone and Android 
covering a wide range of activities: cardio, circuit training, 
strength, yoga, running and more. Find out more about 
apps here. 

JOIN AN EXERCISE GROUP 
Join a walking, cycling, running, or some other dedicated 
exercise group. Group exercise can be a fun social 
experience and an opportunity to meet new people. 
Here are a few useful resources for walking/cycling 
groups: walking groups/bicycle networks.  

https://www.androidauthority.com/best-pedometer-apps-step-counter-apps-for-android-852651/
https://www.maketecheasier.com/best-pedometer-step-counter-apps-iphone/
https://www.fitnessblender.com/videos
https://www.thesun.co.uk/fabulous/5351593/work-out-home-top-five-youtube-exercise-videos/
https://www.bhf.org.uk/informationsupport/heart-matters-magazine/activity/10-minute-workout
https://parkweb.vic.gov.au/explore/find-a-park
https://www.visitvictoria.com/great-trails
https://www.vicroads.vic.gov.au/traffic-and-road-use/cycling
https://www.verywellfamily.com/create-a-fitness-challenge-with-your-family-1257110
https://www.10000steps.org.au/
https://www.verywellfit.com/how-many-pedometer-steps-per-day-are-enough-3432827
https://www.whistleout.com.au/MobilePhones/Guides/editors-pick-best-fitness-apps
https://www.meetup.com/en-AU/topics/walkers/au/melbourne/
https://www.bicyclenetwork.com.au/


Shrestha N, Grgic J, Wiesner G, et al Effectiveness of interventions for reducing non-occupational sedentary behaviour in adults and older adults: a systematic review and meta-analysis British Journal of Sports Medicine 2019;53:1206-1213.http://dx.doi.org/10.1136/bjsports-2017-098270
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A B S T R A C T

Background

A large number of people are employed in sedentary occupations. Physical inactivity and excessive sitting at workplaces have been linked
to increased risk of cardiovascular disease, obesity, and all-cause mortality.

Objectives

To evaluate the eDectiveness of workplace interventions to reduce sitting at work compared to no intervention or alternative interventions.

Search methods

We searched the Cochrane Central Register of Controlled Trials (CENTRAL), MEDLINE, Embase, CINAHL, OSH UPDATE, PsycINFO,
ClinicalTrials.gov, and the World Health Organization (WHO) International Clinical Trials Registry Platform (ICTRP) search portal up to 9
August 2017. We also screened reference lists of articles and contacted authors to find more studies.

Selection criteria

We included randomised controlled trials (RCTs), cross-over RCTs, cluster-randomised controlled trials (cluster-RCTs), and quasi-RCTs of
interventions to reduce sitting at work. For changes of workplace arrangements, we also included controlled before-and-aPer studies.
The primary outcome was time spent sitting at work per day, either self-reported or measured using devices such as an accelerometer-
inclinometer and duration and number of sitting bouts lasting 30 minutes or more. We considered energy expenditure, total time spent
sitting (including sitting at and outside work), time spent standing at work, work productivity and adverse events as secondary outcomes.

Data collection and analysis

Two review authors independently screened titles, abstracts and full-text articles for study eligibility. Two review authors independently
extracted data and assessed risk of bias. We contacted authors for additional data where required.

Main results

We found 34 studies — including two cross-over RCTs, 17 RCTs, seven cluster-RCTs, and eight controlled before-and-aPer studies — with a
total of 3,397 participants, all from high-income countries. The studies evaluated physical workplace changes (16 studies), workplace policy
changes (four studies), information and counselling (11 studies), and multi-component interventions (four studies). One study included
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both physical workplace changes and information and counselling components. We did not find any studies that specifically investigated
the eDects of standing meetings or walking meetings on sitting time.

Physical workplace changes

Interventions using sit-stand desks, either alone or in combination with information and counselling, reduced sitting time at work on
average by 100 minutes per workday at short-term follow-up (up to three months) compared to sit-desks (95% confidence interval (CI)
−116 to −84, 10 studies, low-quality evidence). The pooled eDect of two studies showed sit-stand desks reduced sitting time at medium-
term follow-up (3 to 12 months) by an average of 57 minutes per day (95% CI −99 to −15) compared to sit-desks. Total sitting time (including
sitting at and outside work) also decreased with sit-stand desks compared to sit-desks (mean diDerence (MD) −82 minutes/day, 95% CI −124
to −39, two studies) as did the duration of sitting bouts lasting 30 minutes or more (MD −53 minutes/day, 95% CI −79 to −26, two studies,
very low-quality evidence).

We found no significant diDerence between the eDects of standing desks and sit-stand desks on reducing sitting at work. Active
workstations, such as treadmill desks or cycling desks, had unclear or inconsistent eDects on sitting time.

Workplace policy changes

We found no significant eDects for implementing walking strategies on workplace sitting time at short-term (MD −15 minutes per day, 95%
CI −50 to 19, low-quality evidence, one study) and medium-term (MD −17 minutes/day, 95% CI −61 to 28, one study) follow-up. Short breaks
(one to two minutes every half hour) reduced time spent sitting at work on average by 40 minutes per day (95% CI −66 to −15, one study,
low-quality evidence) compared to long breaks (two 15-minute breaks per workday) at short-term follow-up.

Information and counselling

Providing information, feedback, counselling, or all of these resulted in no significant change in time spent sitting at work at short-term
follow-up (MD −19 minutes per day, 95% CI −57 to 19, two studies, low-quality evidence). However, the reduction was significant at medium-
term follow-up (MD −28 minutes per day, 95% CI −51 to −5, two studies, low-quality evidence).

Computer prompts combined with information resulted in no significant change in sitting time at work at short-term follow-up (MD
−14 minutes per day, 95% CI −39 to 10, three studies, low-quality evidence), but at medium-term follow-up they produced a significant
reduction (MD −55 minutes per day, 95% CI −96 to −14, one study). Furthermore, computer prompting resulted in a significant decrease
in the average number (MD −1.1, 95% CI −1.9 to −0.3, one study) and duration (MD -74 minutes per day, 95% CI −124 to −24, one study) of
sitting bouts lasting 30 minutes or more.

Computer prompts with instruction to stand reduced sitting at work on average by 14 minutes per day (95% CI 10 to 19, one study) more
than computer prompts with instruction to walk at least 100 steps at short-term follow-up.

We found no significant reduction in workplace sitting time at medium-term follow-up following mindfulness training (MD −23 minutes
per day, 95% CI −63 to 17, one study, low-quality evidence). Similarly a single study reported no change in sitting time at work following
provision of highly personalised or contextualised information and less personalised or contextualised information. One study found no
significant eDects of activity trackers on sitting time at work.

Multi-component interventions

Combining multiple interventions had significant but heterogeneous eDects on sitting time at work (573 participants, three studies, very
low-quality evidence) and on time spent in prolonged sitting bouts (two studies, very low-quality evidence) at short-term follow-up.

Authors' conclusions

At present there is low-quality evidence that the use of sit-stand desks reduce workplace sitting at short-term and medium-term follow-
ups. However, there is no evidence on their eDects on sitting over longer follow-up periods. EDects of other types of interventions, including
workplace policy changes, provision of information and counselling, and multi-component interventions, are mostly inconsistent. The
quality of evidence is low to very low for most interventions, mainly because of limitations in study protocols and small sample sizes. There
is a need for larger cluster-RCTs with longer-term follow-ups to determine the eDectiveness of diDerent types of interventions to reduce
sitting time at work.

P L A I N   L A N G U A G E   S U M M A R Y

Workplace interventions (methods) for reducing time spent sitting at work

Why is the amount of time spent sitting at work important?

Time spent sitting and being physically inactive at work has increased in recent decades. Long periods of sitting may increase the risk of
obesity, heart disease, and premature death. It is unclear whether interventions that aim to reduce sitting at workplaces are eDective.
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The purpose of this review

We wanted to find out the eDects of interventions aimed at reducing sitting time at work. We searched the literature in various databases
up to 9 August 2017.

What trials did the review find?

We found 34 studies conducted with a total of 3,397 employees from high-income countries. Sixteen studies evaluated physical changes
in the workplace design and environment, four studies evaluated changes in workplace policies, 10 studies evaluated information and
counselling interventions, and four studies evaluated multi-category interventions.

E6ect of sit-stand desks

The use of sit-stand desks seems to reduce workplace sitting on average by 84 to 116 minutes per day. When combined with the provision
of information and counselling, the use of sit-stand desks seems to result in similar reductions in sitting at work. Sit-stand desks also seem
to reduce total sitting time (including sitting at work and outside work) and the duration of workplace sitting bouts that last 30 minutes or
longer. One study compared standing desks and sit-stand desks but due to the small number of employees included, it does not provide
enough evidence to determine which type of desk is more eDective at reducing sitting time.

E6ect of active workstations

Treadmill desks combined with counselling seem to reduce sitting time at work, while the available evidence is insuDicient to conclude
whether cycling desks combined with the provision of information reduce sitting at work more than the provision of information alone.

E6ect of walking during breaks or length of breaks

The available evidence is insuDicient to draw conclusions about the eDectiveness of walking during breaks in reducing sitting time. Taking
short breaks (one to two minutes every half hour) seems to reduce time spent sitting at work by 15 to 66 minutes per day more than taking
long breaks (two 15-minute breaks per workday).

E6ect of information and counselling

Providing information, feedback, counselling, or all of these reduces sitting time at medium-term follow-up (3 to 12 months aPer the
intervention) on average by 5 to 51 minutes per day. The available evidence is insuDicient to draw conclusions about the eDects at short-
term follow-up (up to three months aPer the intervention). The use of computer prompts combined with providing information reduces
sitting time in the medium-term on average by 14 to 96 minutes per day. The available evidence is insuDicient to draw conclusions about
the eDects in the short-term.

One study found that prompts to stand reduce sitting time more than prompts to step, on average by 10 to 19 minutes per day.

The available evidence is insuDicient to conclude whether providing highly personalised or contextualised information is more or less
eDective than providing less personalised or contextualised information in reducing siting time at work. The available evidence is also
insuDicient to draw conclusions about the eDect of mindfulness training and the use of activity trackers on sitting at work.

E6ect of combining multiple interventions

Combining multiple interventions seems to be eDective in reducing sitting time and time spent in prolonged sitting bouts in the short-
term and the medium-term. However, this evidence comes from only a small number of studies and the eDects were very diDerent across
the studies.

Conclusions

The quality of evidence is low to very low for most interventions, mainly because of limitations in study protocols and small sample
sizes. At present there is low-quality evidence that sit-stand desks may reduce sitting at work in the first year of their use. However, the
eDects are likely to reduce with time. There is generally insuDicient evidence to draw conclusions about such eDects for other types of
interventions and for the eDectiveness of reducing workplace sitting over periods longer than one year. More research is needed to assess
the eDectiveness of diDerent types of interventions for reducing sitting at workplaces, particularly over longer periods.

Workplace interventions for reducing sitting at work (Review)
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Summary of findings for the main comparison.   Alternative desks and workstations compared to sit-desks for reducing sitting at work

Alternative desks and workstations compared to sit-desks for reducing sitting at work

Patient or population: employees who sit at work
Setting: workplace
Intervention: alternative desks and workstations
Comparison: sit-desks

Anticipated absolute effects* (95% CI)Outcomes

Risk with sit-desk Risk with changes
in desk

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Comparison: sit-stand desk with or without information and counselling versus sit-desk

Mean difference in time spent sitting
at work, short-term follow-up (up to
3 months)

The mean difference in time spent sitting at
work (short-term follow-up) was 364 minutes

MD 100 minutes low-
er
(116 lower to 84 low-
er)

323
(10 studies: 4
RCTs, 2 cross-
over RCTs, 4
CBAs)

⊕⊕⊝⊝

LOW 1 2
Subgroup analysis
showed no differ-
ence in effect between
sit-stand desks used
alone or in combina-
tion with information
and counselling. Re-
stricting the analysis to
RCTs only did not show
any difference in effect
either.

Mean difference in time in sitting
bouts lasting 30 minutes or more,
short-term follow-up

The mean difference in time in sitting bouts
lasting 30 minutes or more (short-term fol-
low-up) was 167 minutes

MD 53 minutes lower
(79 lower to 26 low-
er)

74
(2 CBAs)

⊕⊝⊝⊝

VERY LOW 2 3
 

Comparison: treadmill desk combined with counselling versus sit-desk

Mean difference in time spent sitting
at work, short-term follow-up (up to
3 months)

The mean difference in time spent sitting at
work (short-term follow-up) was 342 minutes

MD 29 minutes lower
(55 lower to 2 lower)

31
(1 RCT)

⊕⊕⊝⊝

LOW 2 4
 

Mean difference in time in sitting
bouts lasting 30 minutes or more,
short-term follow-up — not reported

- - - -  
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Comparison: cycling desk + information and counselling versus sit-desk + information and counselling

Mean difference in time spent in in-
active sitting at work, medium-term
follow-up (from 3 to 12 months)

The mean difference in time spent in inactive
sitting at work (medium-term follow-up) was
413 minutes

MD 12 minutes lower
(24 lower to 1 high-
er)

54
(1 RCT)

⊕⊕⊝⊝

LOW 2 5
 

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio; RCT: randomised controlled trial CBA: controlled before-and-after study; MD: mean difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Of the six RCTs, five were at high risk of bias. The non-randomised controlled before-and-aPer study/studies were also at high risk of bias; downgraded one level
2 Imprecision with wide confidence intervals, small sample size; downgraded one level
3 Unconcealed allocation, unblinded outcome assessment and attrition bias; downgraded two levels
4 Unblinded outcome assessment; downgraded one level
5 Unblinded outcome assessment and attrition bias; downgraded one level
 
 

Summary of findings 2.   Workplace policy changes compared to no intervention or alternate intervention for reducing sitting at work

Workplace policy changes compared to no intervention for reducing sitting at work

Patient or population: employees who sit at work
Setting: workplace
Intervention: policy changes
Comparison: no intervention

Anticipated absolute effects* (95% CI)Outcomes

Risk with no intervention Risk with Policy
changes

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Comparision: walking strategies versus no intervention

Mean difference in time spent sitting at
work, short-term follow-up

The mean difference in time spent sitting at
work (short-term follow-up) was 344 min-
utes

MD 15 minutes lower
(50 lower to 19 higher)

179
(1 RCT)

⊕⊕⊝⊝

LOW 1 2
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Mean difference in time in sitting bouts
lasting 30 minutes or more, short-term fol-
low-up — not reported

- - - -  

Comparision: short break versus long break

Mean difference in time spent sitting at
work, short-term follow-up

The mean difference in time spent sitting
at work (short term follow-up) was 131 min-
utes

MD 40 minutes lower
(66 lower to 15 lower)

49
(1 RCT)

⊕⊕⊝⊝

LOW 2 3
 

Mean difference in time in sitting bouts
lasting 30 minutes or more, short-term fol-
low-up — not reported

- - - -  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio; RCT: randomised controlled trial; MD: mean difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Risk of bias high due to unblinded outcome assessment and lack of allocation concealment; downgraded with one level
2 Imprecision with wide confidence intervals; downgraded with one level
3 Unconcealed allocation and attrition bias
 
 

Summary of findings 3.   Information, feedback, and/or counselling compared to information only or no intervention for reducing sitting at work

Information and counselling compared to information only or no intervention for reducing sitting at work

Patient or population: employees who sit at work
Setting: workplace
Intervention: information and counselling
Comparison: information only or no intervention

Anticipated absolute effects* (95% CI)Outcomes

Risk with information only or no intervention Risk with Information
and counselling

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments
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Information, feedback and counselling versus no intervention

Mean difference in time spent
sitting at work, short-term fol-
low-up — information and feed-
back versus no intervention

The mean difference in time spent sitting at work
(short-term follow-up) was 550 minutes

MD 19 minutes lower
(57 lower to 19 higher)

63
(2 RCTs)

⊕⊕⊝⊝

LOW 1 2
 

Mean difference in time spent sit-
ting at work, medium-term fol-
low-up — counselling versus no
intervention

The mean difference in time spent sitting at work
(medium-term follow-up) was 462 minutes

MD 28 minutes lower
(51 lower to 5 lower)

747
(2 RCTs)

⊕⊕⊝⊝

LOW 1 3
 

Mean difference in time in sitting
bouts lasting 30 minutes or more,
short-term follow-up - not report-
ed

- - - -  

Prompts combined with information versus information alone

Mean difference in time spent
sitting at work, short-term fol-
low-up

The mean difference in time spent sitting at work
(short-term follow-up) was 350 minutes

MD 14 minutes lower
(39 lower to 10 higher)

103
(3 RCTs)

⊕⊕⊝⊝

LOW 1 2
 

Mean difference in time in sitting
bouts lasting 30 minutes or more,
short-term follow-up

The mean difference in time in sitting bouts lasting
30 minutes or more (short-term follow-up) was 286
minutes

MD 74 minutes lower
(124 lower to 24 lower)

28
(1 RCT)

⊕⊕⊝⊝

LOW 1 4
 

Mindfulness training versus no intervention

Mean difference in time spent sit-
ting at work, medium-term fol-
low-up

The mean difference in time spent sitting at work
(medium-term follow-up) was 316 minutes

MD 23 minutes lower
(63 lower to 17 higher)

257
(1 RCT)

⊕⊕⊝⊝

LOW 1 6
 

Mean difference in time in sitting
bouts lasting 30 minutes or more,
medium-term follow-up — not re-
ported

- - - -  

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
CI: Confidence interval; RR: Risk ratio; OR: Odds ratio; RCT: randomised controlled trial; MD: mean difference

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
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Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Imprecision with wide confidence intervals, small sample size; downgraded with one level
2 Unblinded outcome assessment and attrition bas
3 Risk of bias, allocation not concealed, lack of blinding, high attrition rate; downgraded with one level
4 Lack of blinding of participants and selective reporting
5 Lack of blinding of participants and attrition bias
6 Risk of bias high due to unconcealed allocation and unblinded outcome assessment; downgraded with one level
7 Lack of blinding of participants
 
 

Summary of findings 4.   Multi-component intervention compared to no intervention for reducing sitting at work

Multi-component intervention compared to no intervention for reducing sitting at work

Patient or population: employees who sit at work
Setting: workplace
Intervention: multi-component intervention
Comparison: no intervention

Anticipated absolute effects* (95% CI)Outcomes

Risk with no inter-
vention

Risk with Multi-compo-
nent intervention

№ of partici-
pants
(studies)

Certainty of the evi-
dence
(GRADE)

Comments

Mean difference in time spent sitting at work,
short-term follow-up

See comment see comment 573
(3 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 3
Not pooled

Mean difference in time in sitting bouts lasting 30
minutes or more, short-term follow-up

See comment See comment 518
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 3
Not pooled

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: Confidence interval; RR: Risk ratio; OR: Odds ratio; RCT: randomised controlled trial

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
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Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

1 Unconcealed allocation and unblinded outcome assessment
2 Imprecision with wide confidence interval, small sample size
3 Not pooled due to high heterogeneity
3 Small sample size
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B A C K G R O U N D

Description of the condition

Sedentary behaviour, especially sitting, has attracted great interest
from media, government agencies and researchers in recent years.
Energy expenditure in various tasks can be expressed in metabolic
equivalents (METs). One MET is equivalent to resting energy
expenditure, i.e. the energy cost of resting quietly, defined as an

oxygen uptake of 3.5 mL kg-1 min-1(Ainsworth 2000). Sitting at work
and conducting work tasks whilst seated usually involves energy
expenditure of 1.5 METs or less. Reduction in time spent sitting
usually results in increased levels of physical activity of light to
moderate intensity, such as standing or walking (Mansoubi 2014).

The nature of oDice work has changed since the year 2000 in
such a way that workers do not have to move oPen from their
work stations (VicHealth 2012). Advancement in technology (e.g.
robotics, computers) has led to a decrease in physical strain at
workplaces (Craig 2002). Consequently, workers in some settings
have become less physically active at their workplace compared
to their leisure time (Franklin 2011; McCrady 2009; Parry 2013;
Thorp 2012; van UDelen 2010). Since the 1960s, in the USA and
the UK for example, population levels of occupational physical
activity have declined by more than 30% (Ng 2012). A large decline
in occupational physical activity has been also found in low- and
middle-income countries, such as Brazil and China (Ng 2012). This
decline in occupational physical activity can largely be attributed to
an increase in time spent sitting at the workplace. It has been found
that oDice-based employees spent 66% of their total working time
sitting, with 5% of all sitting events and 25% of total sitting time
spent in bouts longer than 55 minutes (Ryan 2011).

Studies have shown that excessive time spent sitting at work may
increase the risk of cardiovascular disease, obesity, diabetes, and
all-cause mortality, even if one is engaged in recommended levels
of physical activity during their leisure time (Chau 2014a; CraP 2012;
Dunstan 2011). Estimates show a 5% increase in the risk of obesity
and 7% increase in the risk of diabetes associated with every two-
hour per day increase in sitting time at work (Hu 2003). It has
also been estimated that those who sit for eight to 11 hours per
day are at a 15% increased risk of death in the next three years
than those who sit for less than four hours per day, whilst the risk
increases to 40% for those who sit for more than 11 hours per day
(Van der Ploeg 2012). In Bey 2003, it is hypothesised that replacing
sitting with physical activity of light (from 1.5 METs to 3 METs) to
moderate (3 METs to 6 METs; Ainsworth 2011) intensity improves
glucose and lipid metabolism. Another study, Duvivier 2013, has
also suggested that benefits may be greater when sitting is replaced
with activity of light to moderate intensity, such as standing and
walking, than when it is replaced with vigorous cycling of equal
energy expenditure. This may indicate that, in interventions to
reduce sedentary behaviour, changing posture may be equally or
even more important than increasing energy expenditure.

Description of the intervention

It is estimated that 60% of the world's population is part of the
workforce and spends on average 60% of their waking hours at
work (WHO/WEF 2008). Thus, it is possible to influence health
behaviour of a large proportion of the adult population worldwide
through workplace interventions.

Workplaces have the advantage of having the potential for creating
in-built social support, that is, active collaboration of employees
in making sustainable changes to attain a healthy lifestyle, which
may reduce the degree of individual eDort and motivation needed
to make behavioural changes. Therefore, the changes in lifestyle
achieved at work are thought to be sustainable in the long term
(PlotnikoD 2012).

Workers can be encouraged to be more physically active through
changes in the workplace environment and design. A conventional
sitting desk can be replaced or supplemented with: a sit-stand desk;
a so-called 'hot desk' that is height-adjustable and allows its user
to alternate posture between sitting and standing (Alkhajah 2012;
Gilson ND 2012; Straker 2013); a vertical workstation that allows the
use of a personal computer while walking on a treadmill at a self-
selected velocity (Levine 2007); a stepping/pedalling desk exercise
machine placed under the desk that allows the user to step or pedal
while being seated (McAlpine 2007); an inflated balloon chair; or
a therapy ball (Beers 2008; USPTO 2000). Replacing conventional
oDice chairs with inflated balloon chairs makes the act of sitting
more physically demanding by increasing the need to use the
abdominal, back, leg and thigh muscles to remain upright and
maintain balance.

Time spent in sedentary behaviour can theoretically also be
reduced by changing the layout of workplaces, for example by
placing printers further away from desks. ODice work can also be
made more physically demanding by forming walking or other
exercise groups like dance or gym groups during work time (Ogilvie
2007; Thogersen-Ntoumani 2013), and by encouraging employees
to walk around oDice buildings during breaks or to take a walk
to communicate with fellow employees instead of using the
telephone or email. The practices and policies of workplaces can be
changed by incorporating periodic breaks within the organisational
schedule including short bouts of physical activity (e.g. five to
15-minute activity bouts) or by conducting walking or standing
meetings (Commissaris 2007). Meeting rooms can be equipped
with sit-stand desks so that employees can choose to stand during
meetings, if they wish (Atkinson 2014). These changes in workplace
practice and policy have the potential of providing an opportunity
to a large number of people, who mostly sit at work, to reduce their
sitting time.

Workers can also be made aware of the importance of changing
their sitting behaviour by the provision of information, such as by
motivational prompts to sit less at the workstation, via e-health
interventions that encourage and remind workers to sit less or
interrupt prolonged periods of sitting (Cooley 2014; Evans 2012;
Pedersen 2013), or by distributing leaflets with messages like "Sit
less, move more" that highlight the risks associated with sitting.
An e-health intervention consists of information that is delivered
electronically like emails, point-of-choice prompts, or any message
periodically displayed on the computer screen. Informational
interventions can also be delivered by trained counsellors in an
interactive manner, where, as part of counselling sessions, they
find out about worker's interests and provide the worker diDerent
options on how to reduce sedentary behaviour (Opdenacker 2008).

There are some potential drawbacks to these interventions. The
performance and productivity of workers at sitting jobs might be
decreased when walking at the workplace is encouraged and the
employees more frequently leave their desks. Workers using a
treadmill desk need to be careful not to trip or fall, and thus divide
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their attention between work and safety, which might compromise
their productivity (Tudor-Locke 2013). In addition, fine motor skills
like mouse handling accuracy, math problem solving skills, and
perceived work performance seem to decrease with treadmill and
cycling desks (Commissaris 2014; John 2009). This decrease in
eDiciency might be due to learning eDects, that is, becoming
acquainted with new modes of work.

How the intervention might work

According to ecological models, successful strategies for reducing
sedentary behaviour include:

• providing access to infrastructures for reducing sedentary
behaviour;

• increasing awareness and understanding of the importance of
and methods for reducing sedentary behaviour; or

• using social networks and organisational support to inform and
encourage changes in policies and norms related to sedentary
behaviour (Sallis 2006).

Based on this definition, we envisage three diDerent ways (in
isolation or conjunction with each other) in which interventions
could work to decrease sitting at workplaces.

Physical changes in the workplace design and environment

If employees are using a conventional desk or chair in the
workplace, provision of new types of work desks or chairs can
make them aware of the possibilities such new equipment oDers
to decrease sitting, and they may be tempted to try them. This
would hypothetically replace sitting with some other activity, while
allowing the usual tasks to be carried out with the same eDiciency.
Changing the layout of the workplace by, for example, placing
printers away from desks would force employees to stand up and
walk to obtain their printouts.

Policies to change the organisation of work

Organisational policies could support the formation of walking or
exercise groups at the workplace or conducting walking meetings.
Formation of walking or exercise groups or conducting walking
meetings, might help individuals to reduce sitting and might also
help them encourage each other to adapt new behaviours. The
provision of purposive short breaks (with the aim of reducing
sitting) might help workers engage in such activities more
frequently. The breaks might also encourage employees to take
a walk to communicate with colleagues instead of using the
telephone or email. Standing meeting rooms would provide an
opportunity for oDice employees to reduce their sitting time.

Provision of information and counselling

Sedentary workers could be made aware of the importance of
reducing their time spent in sedentary behaviour. They could be
informed about health risks and the benefits of reducing time
spent sitting and replacing it with time spent in a more physically
demanding behaviour. In Wilks 2006, it was found that employees
who had received information regarding the health risks of sitting
were more likely to use a sit-stand desk more frequently than
those who had not. Even if people are aware of the adverse eDects
of excessive sitting, and have access to facilities and programs
to decrease sitting, they might still find diDiculties in adapting
to new behaviour. It requires conscious eDort for a person to

interrupt their normal sitting behaviour and engage in physical
activity while at work. To facilitate behaviour change, people could
be provided with point-of-choice prompts or counselling, which
might enable individuals to evaluate their behavioural choices and
motivate them to adopt healthy ones. Points-of-choice prompts
can be delivered through various means such as signs, emails, text
messages, or telephone calls, to motivate change of behaviour. A
prompting soPware can be installed on an employee's personal
computer, so that a one-minute reminder to take a break appears
on their screen every 30 minutes (Evans 2012).

Why it is important to do this review

Interventions to decrease sitting at work are becoming increasingly
popular, but it is unclear whether they are eDective in the long term
or not (Healy 2013). Therefore, there is a need to evaluate whether
sitting at work can be reduced by interventions, and to compare the
eDectiveness of various types of such interventions.

Although some studies have shown that sit-stand desks and
walking strategies have been useful in reducing sitting, no
significant diDerence in the duration of individual bouts of sitting
was found in Straker 2013. Another study did not find a significant
eDect of strategies to increase walking on sitting behaviour
(Gilson 2009), while in Evans 2012, it was found that point-of-
choice prompting soPware along with education was superior to
education alone. Such inconsistency in the findings from individual
studies means it is unclear whether workplace interventions for
reducing sitting are eDective, and whether diDerent types of
interventions diDer in their eDectiveness.

Possibly because of the variation in results across studies,
recommendations for reducing sitting at work vary. In recent
years, several countries, such as the UK and Australia (Australian
Government 2014; Department of Health 2011), have incorporated
sedentary behaviour recommendations as part of their physical
activity guidelines. These guidelines, however, only propose
potential strategies for reducing sitting time without quantifying
the recommended total duration of sitting time. In 2015, an
international group of experts recommended that desk-based
employees should aim towards accumulating two hours of
standing and light activity (light walking) per day during working
hours, eventually progressing to a total accumulation of four hours
per day. To achieve this, they recommended breaking up sitting
time with standing by using sit–stand desks or by taking short
active standing breaks (Buckley 2015). While all these guidelines
stress the evidence of the adverse eDects of sitting on health,
there is little evidence that diDerent interventions aiming to reduce
sitting can help individuals meet any of these recommendations.
Furthermore, since this topic is of increasing interest, it is likely
that the availability of evidence will increase in the near future.
A Cochrane systematic review will ensure timely updating of this
information for decision makers.

O B J E C T I V E S

To evaluate the eDectiveness of workplace interventions for
reducing sitting at work compared to no intervention or alternative
interventions.
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M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs), cross-over RCTs,
cluster-RCTs, and quasi-RCTs. Quasi-RCTs are trials that allocate
participants to the intervention or control group using a method
of randomisation that is not actually random. At workplaces,
interventions operate at group level and may therefore be diDicult
to deliver to individuals (Ijaz 2014). Since it is more diDicult
to randomise units when the intervention is implemented at a
higher aggregate level, we also included controlled before-and-
aPer studies (CBAs) that used a concurrent control group for the
interventions that aimed to change workplace arrangements.

Types of participants

We included all studies conducted with participants aged 18 years
or more, whose occupations involved spending the majority of their
working time sitting at a desk, such as administrative workers,
customer service operators, help-desk professionals, call-centre
representatives, and receptionists.

We excluded studies that addressed transportation work. People
working in the transportation industry (such as taxi drivers, truck
drivers, bus drivers, and airline pilots) and who operate heavy
equipment (such as crane operators and bulldozer operators) are
also exposed to prolonged sitting, but current technology provides
very limited options for implementing interventions to decrease
sitting in such occupations. Reducing sitting in people who work
in the transportation industry and operate heavy machinery would
require specific interventions that could be the scope of another
review.

Types of interventions

Intervention

Physical changes in the workplace design and environment

• Changes in the layout of the workplace, such as placing printers
away from oDice desks.

• Changes in desks enabling more physical activity, such as the
use of sit-stand desks, vertical workstations on treadmills, desk
cycle/cycling desks, or stepping devices.

• Changes in chairs enabling more physical activity, such as
inflated balloon chairs or therapy balls.

Policies to change the organisation of work

• Walking meetings and walking or other exercise groups during
work time.

• Breaks (periodic, frequent, or purposive) to sit less, stand up,
and take an exercise break.

• Sitting diaries.

Provision of information and counselling

• Signs or prompts at the workplace (e.g. posters) or at the
workstation (computer).

• E-health intervention.

• Distribution of leaflets.

• Counselling (face to face, by email, or by telephone).

Multi-component interventions

• Interventions that included elements from all the three above-
mentioned categories.

Comparison

We compared the interventions described above with no
intervention or with other interventions.

Types of outcome measures

Primary outcomes

We included studies that evaluated sitting at work measured either
as:

• self-reported time spent sitting at work by questionnaires; or

• device-based measures of sitting assessed by means of
an accelerometer-inclinometer, which assesses intensity of
physical activity and body posture (Kanoun 2009; Kim 2015); or

• self-reported or device-based measures of time spent in
prolonged sitting bouts (e.g. 30 minutes or more) and number of
such bouts.

Secondary outcomes

• Estimated energy expenditure in metabolic equivalent (MET)
hours per workday as a proxy measure to detect changes in
sitting time.

• Self-reported or device-measured total time spent sitting,
including sitting at and outside work.

• Self-reported or device-measured time spent standing and
stepping at work.

• Work productivity.

• Adverse events including any reported musculoskeletal
symptoms due to prolonged standing as a possible side-eDect of
using a sit-stand desk.

Search methods for identification of studies

Electronic searches

We searched for all eligible published and unpublished trials in
any language. We were prepared to translate non-English language
abstracts for potential inclusion. Our search strategy was based
on types of study population, types of study design, work-related
aspects, and outcomes related to sitting, and it consisted of
keywords generated with the help of a thesaurus, such as 'seated
posture'.

We searched the following electronic databases from inception to 9
August 2017 for identifying potential studies:

• Cochrane Central Register of Controlled Trials (CENTRAL;
Appendix 1);

• MEDLINE (searched through Ovid; Appendix 2);

• Cumulative Index to Nursing & Allied Health Literature (CINAHL;
Appendix 3);

• Occupational Safety and Health Database (OSH UPDATE;
Appendix 4);

• Excerpta Medica dataBASE (Embase; Appendix 5);

• PsycINFO (searched through Ovid; Appendix 6);

• ClinicalTrials.gov (http://clinicaltrials.gov/; Appendix 7); and
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• World Health Organization (WHO) International Clinical Trials
Registry Platform (ICTRP) search portal (http://apps.who.int/
trialsearch/; Appendix 8).

Searching other resources

We checked reference lists of all included studies and systematic
reviews for additional trials. We contacted experts in the field and
authors of included studies to identify additional unpublished or
ongoing studies.

Data collection and analysis

Selection of studies

Two review authors (NS, KKH) independently screened titles and
abstracts of the documents found in our systematic search, to
identify potential studies for inclusion. The same authors marked
citations as 'retrieve' (eligible or potentially eligible/unclear) or 'do
not retrieve'. We retrieved full-text study reports or publications
for all citations considered potentially relevant. Two authors (NS,
KKH) independently assessed the retrieved full-texts to identify
eligible studies for inclusion. We recorded reasons for exclusion of
ineligible studies. We resolved disagreements through discussion
or, if required, we consulted a third author (SI). We identified and
excluded duplicates and collated multiple reports of the same
study so that each study rather than each report was the unit
of interest in the review. We recorded the selection process in
suDicient detail to create a Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram (Moher 2009).

Data extraction and management

We used a data collection template to extract study characteristics
and outcome data. We extracted the following information.

• Methods: study location, date of publication, type of study
design, study setting.

• Participants: number randomised or recruited, mean age or
age range, gender, inclusion and exclusion criteria of the trial,
occupation, number of withdrawals, similarity of study groups
in age, gender, occupation, and sitting time at baseline.

• Interventions: description of intervention methods and
randomised groups, duration of active intervention, duration of
follow-up, and description of comparisons, interventions and
co-interventions.

• Outcomes: description of primary and secondary outcomes and
their assessment methods.

• Notes: source of funding for the trial and potential conflicts of
interest of trial authors.

Two review authors (NS and either VH or SI) independently
extracted outcome data from the included studies. We noted in the
Characteristics of included studies table when trial authors did not
report outcome data in a usable way. We resolved disagreements
by consensus or by involving a third author (either SI or VH).
One review author (NS) transferred data into Cochrane's statistical
soPware, Review Manager 5 (Review Manager 2014). We double-
checked that we had entered the data correctly. For this purpose
we tabulated extracted information about studies in a spreadsheet
before entry into Review Manager. A review author (JV) spot-
checked a random 20% of extracted data for accuracy against the
trial report.

Assessment of risk of bias in included studies

Two review authors (NS and either VH or SI) independently
assessed risk of bias for each study using the criteria outlined in the
Cochrane Handbook for Systematic Reviews of Interventions (Higgins
2011). We resolved disagreements by discussion or by involving
another author (ZP). We assessed the included studies' risk of bias
according to the following domains.

• Random sequence generation

• Allocation concealment

• Blinding of participants and personnel

• Blinding of outcome assessment

• Incomplete outcome data

• Selective outcome reporting

• Validity of outcome measure

• Baseline comparability/imbalance for age, gender and
occupation of study groups

We graded each potential source of bias as high, low, or unclear and
provided a quote from the study report together with a justification
for our judgment in the 'Risk of bias' tables. We summarised the risk
of bias judgements across diDerent studies for each of the domains.
Where information on risk of bias related to unpublished data or
correspondence with a trialist, we noted it as such in the 'Risk of
bias' tables.

We judged studies as being at low risk for selective outcome
reporting, if the publications of the trial followed what had been
planned and had been registered in international databases (trial
registries), such as ClinicalTrials.gov, Australia and New Zealand
Clinical Trials Registry (anzctr.org.au/), or Netherlands Trial Registry
(trialregister.nl). We judged the studies that were not registered in
trial registries as being at low risk for selective outcome reporting
if they had reported all the outcomes mentioned in their methods
section.

We judged a study to be at low risk of bias overall when
the study included a suDiciently detailed description of its
random sequence generation, allocation concealment, blinding
of outcome assessment, complete outcome data, no selective
outcome reporting, and valid outcome measures, that is, all the
domains had a low risk of bias. We judged a study to have a high risk
of bias when it reported a feature that would be judged as having a
high risk of bias in any one of the eight domains. We did not assess
blinding of participants or study personnel for risk of bias, as it is
very diDicult to blind either of them in studies that are trying to
modify sedentary behaviour.

Measures of treatment e6ect

We entered the outcome data for each study into the data tables
in Review Manager to calculate the pooled treatment eDects.
We used risk ratios (RRs) for dichotomous outcomes and mean
diDerences (MDs) for continuous outcomes. Where only eDect
estimates and their 95% confidence intervals (CIs) or standard
errors were reported in studies, we entered these data into Review
Manager using the generic inverse variance method.

Unit of analysis issues

For cluster-RCTs that did not present results accounting for
clustering eDect, we calculated these assuming a large intra-cluster
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correlation coeDicient of 0.10. We based this assumption on a
realistic estimate by analogy on studies about implementation
research (Campbell 2001). We transformed all measurement units
for sitting at work into minutes per eight-hour workday where
needed and possible, and assumed the data referred to a five-day
work week, if this was not reported.

Dealing with missing data

We contacted researchers or study sponsors to verify key study
characteristics and obtain missing information or full-text reports.
When we did not find a full study report even aPer contacting
authors listed in the respective abstract, we categorised the
references as Studies awaiting classification.

For missing data not obtained from authors, such as standard
deviations, we calculated these following the advice in the
Cochrane Handbook section 16.1.2 (Higgins 2011). We tested the
inclusion of studies with missing data and any imputations in
sensitivity analyses.

Assessment of heterogeneity

We assessed clinical homogeneity of the results of included studies
based on similarity of populations, interventions, outcomes, and
follow-up times. We considered populations to be similar when the
participants were 18 years or older and their occupations involved
sitting for a major part of their working time. We considered
interventions to be similar when their working mechanisms were
similar, for example, replacing sit-desks with sit-stand desks (see
Types of interventions). We regarded follow-up times of three
months or less as short-term, between three months and one year
as medium-term, and more than one year as long-term.

We quantified the degree of heterogeneity using the I2 statistic,
where an I2 value of 25% to 50% indicates a low degree of
heterogeneity, 50% to 75% a moderate degree of heterogeneity,
and more than 75% a high degree of heterogeneity. If we identified
moderate to high heterogeneity, we reported it and explored
possible causes by pre-specified subgroup analyses.

Assessment of reporting biases

When ten or more studies were included in a meta-analysis, we
tested for the eDect of small studies using a funnel plot.

Data synthesis

We analysed the eDects of interventions in the categories defined
in Types of interventions: physical changes in the workplace
design and environment (changes in desks; changes in chairs);
policies to change the organisation of work (supporting social
environment and policies for breaks); or provision of information
and counselling. We pooled eDect size estimates from individual
studies using Review Manager 5 (Review Manager 2014). We
considered studies to be heterogeneous, and therefore used a
random-eDects model to calculate pooled eDect sizes.

We calculated the prediction interval for the outcome sitting time
at work for sit-stand desks compared to sit-desks. Prediction
intervals give an estimate of the eDect of a new study based on
the heterogeneity of eDects of studies included in the meta-analysis
(Higgins 2009; IntHout 2016).

'Summary of findings' table

We reported time spent sitting at work and time spent in sitting
bouts of 30 minutes or more at short-term follow-up in the
'Summary of findings' table. Where study authors did not report
eDects in the short-term follow-up for the outcomes mentioned
above, we presented results at medium-term follow-up. We only
reported the most relevant comparisons. We used the Grading
of Recommendations Assessment, Development and Evaluation
(GRADE) considerations (study limitations, consistency of eDect,
imprecision, indirectness, and publication bias) to assess the
quality of the body of evidence that contributed data to the
meta-analyses for these outcomes (Higgins 2011). We justified all
decisions to downgrade or upgrade the quality of evidence using
footnotes and we made comments to aid readers’ understanding of
the review where necessary.

Subgroup analysis and investigation of heterogeneity

If suDicient data become available in future updates of this review
we will conduct the following subgroup analyses for the primary
outcome of time spent sitting at work.

• Age: we will compare studies conducted in participants aged
18 to 40 years with studies where all participants were aged 41
years or older, as the probability of maintaining good health and
fitness diminishes with older age (AIHW 2008). Older employees
might also expect a larger health benefit due to a reduction in
sitting (Manini 2015).

• Types of outcome measure: we will carry out a subgroup
analysis by type of outcome measure, that is, self-reported (e.g.
questionnaire, log book) versus accelerometer/inclinometer
versus Ecological Momentary Assessment.

• Types of intervention: we will carry out a subgroup analysis for
diDerent interventions that have been pooled under a broader
category of intervention.

Similarly, we will assess the robustness of our results by excluding
studies we judge to have a high risk of bias from all meta-analyses.

R E S U L T S

Description of studies

See: Figure 1, Characteristics of included studies, Characteristics of
excluded studies, Characteristics of studies awaiting classification,
and Characteristics of ongoing studies.
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Figure 1.   PRISMA study flow diagram
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Figure 1.   (Continued)

 
Results of the search

We conducted systematic searches in selected electronic databases
and grey literature sources. We identified altogether 12,368
references in the initial search (December 2013) and the first search
update (June 2015), and retrieved a total of 92 references for full-
text scrutiny. Of these, we excluded 72 articles and included 20
studies in the previous published version of this review. For this
update, we searched the electronic databases from June 2015
until 9 August 2017. The updated search identified a total of 6,040
references, as outlined in Figure 1: 396 from CENTRAL (Appendix
1; 9 August 2017); 2683 from MEDLINE (searched through Ovid,
Appendix 2; 9 August 2017); 849 from CINAHL (Appendix 3; 9 August
2017); 108 from OSH UPDATE (Appendix 4; 9 August 2017); 1099
from Embase (Appendix 5; 9 August 2017); 899 from PsycINFO
(Appendix 6; 9 August 2017); 4 from ClinicalTrials.gov (Appendix 7;
9 August 2017); and 2 from the WHO trials search portal (Appendix
8; 9 August 2017). Removal of duplicates reduced the total number
of references to 4,534. Based on their titles and abstracts, we
selected 54 of these references for full-text reading. Out of these,
we excluded 33 studies. Five studies are ongoing, one study was
a duplicate and one study was not available in full text so we
classified it as a study awaiting classification. This resulted in 14
studies being included in this review update in addition to the 20
studies already included in the previous version of the review.

Included studies

Study design

Out of the 34 included studies, 17 are RCTs, two are cross-over RCTs,
seven are cluster-RCTs, and eight are controlled before-and-aPer
studies with concurrent controls. See Characteristics of included
studies for further details. Although the authors described their
studies as quasi-RCTs, we categorised Alkhajah 2012, and Neuhaus
2014a, as controlled before-and-aPer studies because the risk of

baseline diDerences for studies with only two clusters is very high.
Only one cluster trial reported unadjusted results (De Cocker 2016).
Therefore we adjusted their results for the design eDect following
the methods stated in Section 16.3 of the Cochrane Handbook for
Systematic Reviews of Interventions for the calculations (Higgins
2011).

We considered randomised and non-randomised studies as similar
if there were no considerable diDerences in their eDect estimates
(Alkhajah 2012; Chau 2014; Chau 2016; Dutta 2014; Graves 2015;
Healy 2013; Li 2017; MacEwen 2017; Neuhaus 2014a; Tobin 2016),
but explored any potential diDerences in a subgroup analysis.

For meta-analyses that included two arms of the same study, we
halved the number of participants in the control group (CoDeng
2014; De Cocker 2016; Neuhaus 2014a). For CoDeng 2014, we
used the unadjusted results at twelve months follow-up. In other
comparisons we used the adjusted values with the generic inverse
variance method. One included study (Neuhaus 2014a) reported
only MDs and standard errors and the authors could not provide
raw data, so we could not adjust the number of participants. In
this case we modelled the means and standard deviations from the
intervention and the control group in Review Manager as closely to
the real data as possible to achieve the same MD and standard error.
Then we halved the number of participants in the control group and
entered the resulting standard errors into Review Manager.

Participants

The included studies were conducted with a total of 3,397
employees. The sample sizes of included trials ranged from 16 in
the smallest study (Chau 2016), to 523 in the largest one (Verweij
2012), with a median of 44. Studies included workers from the
public and private sectors, with nine studies including researchers
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and other academic staD, two studies including health workers, and
23 including employees in private companies.

Gender

Participants in 20 studies were predominantly women (Carr 2015;
Danquah 2017; De Cocker 2016; Donath 2015; Dutta 2014; Evans
2012; Gao 2015; Gilson 2009; Graves 2015; Healy 2016; Kress 2014;
Li 2017; MacEwen 2017; Mailey 2016; Pickens 2016; Priebe 2015;
Schuna 2014; Swartz 2014; Tobin 2016; Urda 2016). In the remaining
14 studies the proportions of women and men did not diDer
significantly.

Country

The studies were conducted in Australia, the USA, Canada, and
several high-income countries in Europe.

Interventions

1. Physical changes in the workplace design and environment

Sixteen studies evaluated the eDectiveness of individual workspace
modifications on workplace sitting time (Alkhajah 2012; Carr 2015;
Chau 2014; Chau 2016; Dutta 2014; Gao 2015; Graves 2015; Healy
2013; Kress 2014; Pickens 2016; Li 2017; MacEwen 2017; Neuhaus
2014a; Schuna 2014; Sandy 2016; Tobin 2016)

Sit-stand desk

Twelve studies assessed the eDectiveness of interventions using
sit-stand desks. The interventions using a sit-stand desk were
assessed independently (Alkhajah 2012; Chau 2014; Dutta 2014;
Gao 2015; MacEwen 2017; Neuhaus 2014a), and in combination
with information and counselling (Chau 2016; Graves 2015; Healy
2013; Li 2017; Neuhaus 2014a; Tobin 2016).

One study compared the eDectiveness of multiple types of
interventions, including: 1) sit-stand desk; 2) ergonomic training; 3)
sit-stand desk combined with ergonomic training; and 4) standard
sit-desk (Sandy 2016).

Standing desk

Two studies compared the eDectiveness of a standing desk
intervention and a sit-stand desk intervention (Kress 2014; Pickens
2016).

Active workstation

Two studies evaluated the eDectiveness of interventions using
active workstations (i.e. desks that cause significant increase in
energy expenditure compared to conventional sit-desks). One
study assessed the eDectiveness of a treadmill desk (Schuna 2014),
while another assessed the eDectiveness of a cycle desk (Carr 2015).

2. Policy to change the organisation of work

Two studies evaluated the eDectiveness of walking strategies
(Gilson 2009; Puig-Ribera 2015). The first evaluated the
eDectiveness of route and incidental walking on oDice employees'
sitting time at work (Gilson 2009). The route-based walking
intervention was intended to increase the amount of brisk,
sustained walking during work breaks. The incidental walking
intervention aimed to increase walking and talking to colleagues,
instead of sending emails or making telephone calls, and standing
and walking during meetings, instead of sitting at desks. The other
study evaluated the eDectiveness of incidental movement and

short (5 to 10 minutes) and longer (10+ minute) walks on oDice
employees' sitting time at work (Puig-Ribera 2015).

One study evaluated the eDectiveness of planned daily breaks from
sitting (Mailey 2016). They compared taking short breaks (one to
two minutes every half hour) to taking long breaks (two 15-minute
breaks per workday).

3. Provision of information and counselling

Information and feedback

One study evaluated the eDectiveness of personalised computer-
tailored feedback and generic feedback intervention in reducing
sitting time in oDice employees (De Cocker 2016). Another
compared the eDectiveness of delivering emails containing
psychosocial materials and other available resources that were
based on constructs of Social Cognitive Theory relating to
decreasing sedentary behaviours at work, to delivering emails
concerning general health topics (Gordon 2013). In Priebe 2015,
the eDectiveness of providing highly personalised or contextualised
information was compared with the eDectiveness of providing less
personalised or contextualised information.

Counselling

In Verweij 2012, the eDectiveness of counselling by occupational
physicians (highly trained specialists who provide health services to
employees and employers (AFOEM 2014)) was compared with usual
care in decreasing sitting time in oDice employees. Another study
evaluated the eDectiveness of group motivational interviewing (i.e.
a counselling style that stimulates behavioural change by focusing
on exploring and resolving ambivalence in a group) by occupational
physicians on oDice employees' sitting time (CoDeng 2014).

Computer prompts

Four studies evaluated the eDectiveness of computer prompts
combined with information, compared to information alone, for
decreasing sitting time in oDice employees (Donath 2015; Evans
2012; Pedersen 2013; Urda 2016). Computer prompts oDer an
opportunity to employees to choose and engage in a short 'burst'
of physical activity such as standing or walking. One study, Swartz
2014, assessed the eDect of hourly prompts (computer-based and
wrist worn) to stand up or to step on reducing sitting time in oDice
employees.

One study, Brakenridge 2016, assessed the eDectiveness of
activity tracker combined with organisational support compared to
organisational support only.

One study, van Berkel 2014, evaluated the eDectiveness of
mindfulness training in decreasing sitting time in oDice employees.
The mindfulness intervention consisted of homework exercises and
information through emails.

4. Multi-component interventions

Four studies evaluated the eDectiveness of combining multiple
interventions on sitting at work (CoDeng 2014; Danquah 2017;
Ellegast 2012; Healy 2016).

In CoDeng 2014, the eDectiveness of combining multiple
environmental interventions with Group Motivational Interviewing
(GMI) was assessed. The multi-component environmental
intervention consisted of: 1) the Vitality in Practice (VIP) CoDee

Workplace interventions for reducing sitting at work (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

17



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Corner Zone, where a workplace coDee corner was modified by
adding a bar with bar chairs, a large plant, and a giant wall poster
(a poster visualizing a relaxing environment, e.g. wood, water, and
mountains); 2) the VIP Open ODice Zone, where an oDice was
modified by introducing exercise balls and curtains to divide desks
in order to reduce background noise; 3) the VIP Meeting Zone,
where conference rooms were modified by placing a standing table
and a giant wall poster; and 4) the VIP Hall Zone, where table tennis
tables were placed and lounge chairs were introduced in the hall for
informal meetings. In addition, footsteps were placed on the floor
in the entrance hall to promote stair walking.

In Ellegast 2012, the eDectiveness of multiple environmental
interventions in combination with a walking strategy were
assessed. The intervention consisted of measures aiming to change
workplace environment (e.g. sit-stand tables) and behaviour
(e.g. using pedometers to provide activity feedback, face-to-face
motivation for lunch walks, and an incentive system for bicycle
commuting or sports activities).

The study by Danquah and colleagues evaluated the eDectiveness
of a multi-component intervention comprising of organisational
strategies (support from management), environmental strategies
(installation of standing meeting tables), and individual strategies
(a lecture and email or text messages) (Danquah 2017).

The fourth study evaluated the eDectiveness of a multi-component
intervention comprising of organisational strategies (consultation
and support from the management), environmental strategies (sit-
stand desk), and individual strategies (coaching and goal setting)
(Healy 2016).

Type of control group

No intervention

Twenty-three included studies used a 'no intervention' control
group (Alkhajah 2012; Chau 2014; Chau 2016; CoDeng 2014;
Danquah 2017; De Cocker 2016; Dutta 2014; Ellegast 2012; Gao 2015;
Gilson 2009; Graves 2015; Healy 2013; Healy 2016; Li 2017; MacEwen
2017; Neuhaus 2014a; Puig-Ribera 2015; Sandy 2016; Schuna 2014;
Tobin 2016; Urda 2016; van Berkel 2014; Verweij 2012).

Other controls

In Carr 2015, a cycle desk in combination with information and
counselling was compared with information and counselling only,
resulting in the net eDect of a cycle desk. In Kress 2014, and
Pickens 2016, the eDectiveness of standing desks was compared
with the eDectiveness of sit-stand desks. Three studies compared
computer prompts combined with information with information
only, resulting in the net eDect of computer prompts (Donath 2015;
Evans 2012; Pedersen 2013). In Gordon 2013, the eDectiveness of
delivering emails concerning general health topics was compared
with delivering emails containing psychosocial materials and other
available resources based on constructs of the Social Cognitive
Theory relating to decreasing sedentary behaviours at work. In
Swartz 2014, computer-based and wrist-worn prompts, combined
with instruction to stand, were compared with the same prompts
combined with instruction to walk at least 100 steps. In Priebe
2015, highly personalised information was compared with less
personalised information. One study evaluated the eDectiveness
of short breaks compared to long breaks (Mailey 2016). Another
study compared the eDectiveness of activity trackers combined

with organisational support with organisational support only
(Brakenridge 2016).

Outcomes

Total time spent sitting at work

Total time spent sitting at work was used as an outcome variable in
25 studies (Alkhajah 2012; Brakenridge 2016; Chau 2014; Chau 2016;
Danquah 2017; De Cocker 2016; Donath 2015; Dutta 2014; Ellegast
2012; Evans 2012; Gilson 2009; Gordon 2013; Graves 2015; Healy
2013; Healy 2016; Kress 2014; Li 2017; MacEwen 2017; Neuhaus
2014a; Pedersen 2013; Puig-Ribera 2015; Sandy 2016; Swartz 2014;
Tobin 2016; Urda 2016).

Eight studies reported time spent in occupational sedentary
behaviour, which we considered to be equivalent to time spent
sitting at work (Carr 2015; CoDeng 2014; Gao 2015; Mailey 2016;
Pickens 2016; Schuna 2014; Verweij 2012; van Berkel 2014).

Number of prolonged sitting bouts at work

Three studies reported number of prolonged sitting bouts at work
(Evans 2012; Danquah 2017; Swartz 2014).

Total duration of prolonged sitting bouts at work

Six studies reported time spent in prolonged periods of sitting at
work (Brakenridge 2016; Danquah 2017; Evans 2012; Healy 2013;
Neuhaus 2014a; Priebe 2015).

Total time spent sitting, including sitting at and outside work

Eight studies reported total time spent sitting, including sitting
at and outside work (Alkhajah 2012; Brakenridge 2016; De Cocker
2016; Dutta 2014; Ellegast 2012; Healy 2016; MacEwen 2017; Verweij
2012).

Time spent standing and stepping at work

Sixteen studies reported time spent standing at work (Alkhajah
2012; Brakenridge 2016; Chau 2014; Chau 2016; Danquah 2017; De
Cocker 2016; Donath 2015; Gao 2015; Graves 2015; Healy 2013;
Healy 2016; Li 2017; MacEwen 2017; Neuhaus 2014a; Swartz 2014;
Tobin 2016).

Eleven studies reported time spent stepping at work (Alkhajah
2012; Brakenridge 2016; Chau 2014; Chau 2016; Graves 2015; Healy
2013; Healy 2016; Li 2017; Neuhaus 2014a; Swartz 2014; Tobin
2016).

Energy expenditure

Only one study reported estimated energy expenditure based on
information about sitting time at work (Pedersen 2013). They used
1.5 METs to represent energy expenditure of sitting and 2.3 METs to
represent energy expenditure of quiet standing.

Work productivity

Three studies assessed work performance on a scale from 1 to 10
(Alkhajah 2012; Healy 2013; Neuhaus 2014a). One study, Carr 2015,
also reported they had assessed work productivity, but the authors
did not report the results.

Two studies assessed work engagement on a scale from 0
to 6 (CoDeng 2014; van Berkel 2014), using the Utrecht Work
Engagement Scale, a questionnaire that measures three aspects
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of engagement: vigour (six items); dedication (five items); and
absorption (six items).

One study, Puig-Ribera 2015, reported the percentage of lost work
productivity in terms of Work Limitation Questionnaire Index (WLQ
Index) Score. WLQ Index Score is a weighted sum of the scores
from the WLQ scales. The Work Limitation Questionnaire consists
of 25 items which require employees to rate their level of diDiculty
to perform 25 specific job demands in the last two weeks. The
individual items form four scales: Time management; Physical
demands; Mental or Interpersonal, and Output demands scale.

Adverse events

Three studies reported musculoskeletal symptoms by anatomical
regions (Alkhajah 2012; Healy 2013; Neuhaus 2014a). Two studies
reported musculoskeletal discomfort or pain at three sites: lower
back, upper back, and neck and shoulders (Gao 2015; Graves
2015). The first study, Gao 2015, used a scale ranging from 1 (very
comfortable) to 5 (very uncomfortable); and in Graves 2015, a scale
ranging from 0 (no discomfort) to 10 (extremely uncomfortable)
was used. Another study, Carr 2015, also reported having measured
musculoskeletal discomfort but they presented no respective data
in their article. One study, Danquah 2017, reported musculoskeletal
symptoms at all sites on the scale from 0 to 6.

One study measured adverse events as 'one sick day in the last three
months' (Alkhajah 2012), whilst two studies used 'more than one
sick day in the last month of intervention' (Healy 2013; Neuhaus
2014a).

In Neuhaus 2014a, adverse events were defined as overall body
pain.

Follow-up times

In six studies the longest follow-up was one month or less (Evans
2012; Healy 2013; Li 2017; Priebe 2015; Swartz 2014; Urda 2016),
and in 19 studies the longest follow-up was between one and three
months (Alkhajah 2012; Brakenridge 2016; Chau 2014; Chau 2016;
Danquah 2017; De Cocker 2016; Donath 2015; Dutta 2014; Ellegast
2012; Gilson 2009; Gordon 2013; Graves 2015; Kress 2014; MacEwen
2017; Mailey 2016; Neuhaus 2014a; Pickens 2016; Schuna 2014;
Tobin 2016). We categorised all these as short-term follow-up.

The remaining nine studies followed participants between three
and 12 months (Carr 2015; CoDeng 2014; Gao 2015; Healy 2016;
Pedersen 2013; Puig-Ribera 2015; Sandy 2016; van Berkel 2014;
Verweij 2012), which we categorised as medium-term follow-up.

No studies had a follow-up longer than 12 months, which we
defined as long-term follow-up.

Excluded studies

Of the 54 papers we assessed as full-text, 33 did not meet our
inclusion criteria and we summarily excluded them. Thirteen
studies were not RCTs or controlled before-and-aPer studies
with concurrent controls. Five studies were not conducted in a
workplace setting and another 15 studies did not report sitting time
at work. See the Characteristics of excluded studies table for further
details.

Risk of bias in included studies

Risk of bias varied considerably across the studies (Figure 2).

 

Figure 2.   Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages
across all included studies.

 
Allocation

Seven studies, Alkhajah 2012, Chau 2016, Gao 2015, Healy 2013,
Kress 2014, Neuhaus 2014a, Pickens 2016, did not randomise
participants and we judged these studies to be at high risk of

bias for the domain of random sequence generation. Except for
De Cocker 2016, Puig-Ribera 2015, and Tobin 2016, all the studies
described the method of randomisation they had used, so we
judged them as having a low risk of bias for the domain of
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sequence generation. Although these studies mentioned in their
publication they conducted randomised trials (De Cocker 2016;
Puig-Ribera 2015; Tobin 2016), they did not describe the method
of randomisation and so we judged them to have an unclear risk
of bias. One study, Donath 2015, used the minimisation method
which is considered equivalent to randomisation (Chapter 8 of the
Cochrane Handbook for Systematic Reviews of Interventions, Higgins
2011).

Only 10 studies reported concealing intervention versus control
group allocation, so we judged these studies to be at low risk
of bias (Brakenridge 2016; Carr 2015; Danquah 2017; Ellegast
2012; Evans 2012; Healy 2016; Li 2017; Mailey 2016; Schuna 2014;
Swartz 2014). Eleven studies provided no information on allocation
concealment, thus we judged these studies to be at unclear risk
of bias (CoDeng 2014; De Cocker 2016; Donath 2015; Gilson 2009;
Gordon 2013; MacEwen 2017; Priebe 2015; Puig-Ribera 2015; Sandy
2016; Tobin 2016; Urda 2016). Allocation was not concealed in the
remaining studies (Alkhajah 2012; Chau 2014; Chau 2016; Dutta
2014; Gao 2015; Graves 2015; Healy 2013; Kress 2014; Neuhaus
2014a; Pedersen 2013; Pickens 2016; van Berkel 2014; Verweij 2012)
and thus we judged them to be at high risk of bias.

Blinding

In all but a single study (Verweij 2012), the blinding of participants
to the interventions they were receiving was not done due to the
nature and aims of interventions being self-evident, so we judged
that these 33 studies had a high risk of bias in the performance
bias domain. The single study, Verweij 2012, reported asking
randomised occupational physicians not to reveal their allocation
to participating employees who were their patients.

With regard to outcome assessment, only three studies reported
blinding of outcome assessor to group allocation and thus we
judged them to have a low risk of bias (Danquah 2017; Evans 2012;
Li 2017). One study, Healy 2013, reported that outcome assessors
were not blinded to group allocation and we judged their study to
have a high risk of bias. The remaining studies did not report on
blinding of outcome assessors and thus we judged them to have an
unclear risk of detection bias.

Incomplete outcome data

We judged 16 studies to have a high risk of bias due to incomplete
outcome data (Chau 2016; De Cocker 2016; Donath 2015; Dutta
2014; Gao 2015; Gilson 2009; Kress 2014; Li 2017; MacEwen 2017;
Mailey 2016; Neuhaus 2014a; Pickens 2016; Priebe 2015; Puig-
Ribera 2015; Swartz 2014; Verweij 2012). One study, Dutta 2014,
did not report 14% of working hours; the remaining studies lost
more than 10% of participants during the follow-up period. We
judged all the remaining 18 studies to have a low risk of bias for
incomplete outcome data because of the following reasons. Three
studies, Gordon 2013, Graves 2015, and van Berkel 2014, conducted
an intention-to-treat analysis. One study, CoDeng 2014, conducted
multilevel analysis to account for missing data. Another, Chau 2014,
reported that imputing values for missing covariate data did not
influence the estimated adjusted eDects of the intervention on the
outcomes. Three studies, Brakenridge 2016, Danquah 2017, and
Healy 2016, reported assessing sensitivity of results by multiple
imputation using chained equations. Another three studies, Evans
2012, Healy 2013, and Tobin 2016, lost the same proportion of
participants from both the intervention groups and the control
groups, so we assumed that the missing data was unlikely to have

had a significant impact on outcomes (Cochrane Handbook for
Systematic Reviews of Interventions, section 8.13.2, Higgins 2011).

Selective reporting

We judged five studies to have a high risk of bias due to discordance
between outcomes in available protocols and the ones reported in
study results (De Cocker 2016; Evans 2012; Li 2017; Neuhaus 2014a;
Schuna 2014). We judged the remaining 17 studies to have a low
risk of bias as they reported results for all the outcome measures
mentioned either in the protocol or in the methods section of
studies where a protocol was not available (Alkhajah 2012; Chau
2014; CoDeng 2014; Donath 2015; Dutta 2014; Gao 2015; Gilson
2009; Gordon 2013; Healy 2013; Pedersen 2013; Puig-Ribera 2015;
Schuna 2014; Swartz 2014; van Berkel 2014; Verweij 2012).

Other potential sources of bias

This domain had the following two parts of assessment, as decided
a priori:

• validity of outcome measure;

• baseline comparability or imbalance for age, gender and
occupation of study groups.

Eight studies assessed sitting time at work using questionnaires
(CoDeng 2014; Gao 2015; Pedersen 2013; Pickens 2016; Priebe
2015; Sandy 2016; Verweij 2012; van Berkel 2014). Questionnaires
are cost-eDective and readily accessible to the majority of the
population, but participants receiving the intervention might be
aware of the goals and the purpose of the intervention and may,
therefore, misreport outcomes (Healy 2011). In six studies (CoDeng
2014; Gao 2015; Priebe 2015; Sandy 2016; Verweij 2012; van Berkel
2014), the questionnaire used has not been tested for validity
in assessing time spent sitting at work. Two studies, Pedersen
2013, and Pickens 2016 used the Occupational Sitting and Physical
Activity Questionnaire (OSPAQ) which has moderate validity for
assessing time spent sitting at work (Chau 2012). Another two
studies, Gilson 2009, and Puig-Ribera 2015, assessed sitting time
using a paper-based diary (log book). The validity and reliability
of assessing sitting time using log-books has not been established.
However, they are less dependent on long-term recall and therefore
might provide a more accurate measurement of sitting time at
work. In any case log data are subject to reporting bias, as it is
not possible to determine whether the log has been filled in at the
required intervals or if it was, for example, completed in whole on
the final day of assessment (Clark 2009). In Graves 2015, sitting
time at work was assessed with Ecological Momentary Assessment
diaries. This is a valid, reliable, and feasible approach to assess
physical activity and sedentary behaviour. The benefit of Ecological
Momentary Assessment is its ability to collect data in real-time and
real-world circumstances; hence there is no recall bias (Marszalek
2014).

Twenty-three studies assessed sitting time at work with an
accelerometer-inclinometer (Alkhajah 2012; Brakenridge 2016; Carr
2015; Chau 2014; Chau 2016; Danquah 2017; De Cocker 2016;
Donath 2015; Dutta 2014; Ellegast 2012; Evans 2012; Gordon 2013;
Healy 2013; Healy 2016; Kress 2014; Li 2017; MacEwen 2017;
Mailey 2016; Neuhaus 2014a; Schuna 2014; Swartz 2014; Tobin
2016; Urda 2016. Such device-based measurements also have
some limitations, as outcomes may be aDected by methodological
decisions made before and aPer the data collection (e.g. type
of accelerometer, cut-oD points, and non-wear time definitions)
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(Janssen 2015; Pedišić 2015). Self-reported sedentary time has
shown to have low to moderate correlation with accelerometer-
derived sedentary time, with improved validity when specific
domains of sedentary time are recalled (e.g. time spent watching
television, computer use, sitting at work; Healy 2011). We therefore
judged six studies to have a high risk of bias based on validity of
outcome measure (CoDeng 2014; Gao 2015; Priebe 2015; Sandy
2016; Verweij 2012; van Berkel 2014).

We judged two studies to have a high risk of other bias. In Alkhajah
2012, participants in the intervention group were academics
involved in sedentary behaviour research, whilst participants in
the control group had never been involved in sedentary behaviour
or physical activity research. In Gao 2015, Gordon 2013, MacEwen
2017, Mailey 2016, and Pickens 2016, a significant diDerence was
reported between the intervention group and the control group
in baseline characteristics and thus we judged these studies to
have a high risk of bias. Four studies did not report characteristics
of participants at baseline and thus we judged them to have an
unclear risk of bias (Priebe 2015; Puig-Ribera 2015; Sandy 2016;
Urda 2016). We judged all other studies to have a low risk of other
bias, as neither baselines nor outcome validity was questionable.

Overall Risk of Bias

Overall, we judged only four studies to have a low risk of bias (Carr
2015; Danquah 2017; Ellegast 2012; Healy 2016). The remaining
studies were judged to have a high risk of bias overall based on:
inadequate randomisation (Alkhajah 2012; Chau 2016; Gao 2015;
Healy 2013; Kress 2014; Neuhaus 2014a; Pickens 2016); allocation
concealment (Alkhajah 2012; Chau 2014; Chau 2016; Dutta 2014;
Gao 2015; Graves 2015; Healy 2013; Kress 2014; Neuhaus 2014a;
Pedersen 2013; Pickens 2016; van Berkel 2014; Verweij 2012);
blinding of outcome assessment (Healy 2013); incomplete outcome
data (Chau 2016; De Cocker 2016; Donath 2015; Dutta 2014; Gao
2015; Gilson 2009; Kress 2014; Li 2017; MacEwen 2017; Mailey
2016; Neuhaus 2014a; Pickens 2016; Priebe 2015; Puig-Ribera 2015;
Swartz 2014; Verweij 2012); selective reporting (De Cocker 2016;
Evans 2012; Li 2017; Neuhaus 2014a; Schuna 2014); and other bias
(Alkhajah 2012; Brakenridge 2016; CoDeng 2014; Gao 2015; Gordon
2013; MacEwen 2017; Mailey 2016; Pickens 2016; Sandy 2016; van
Berkel 2014; Verweij 2012). See Figure 3 for a summary of our
judgements about each risk of bias item for each included study.
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Figure 3.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.   (Continued)

 

E6ects of interventions

See: Summary of findings for the main comparison Alternative
desks and workstations compared to sit-desks for reducing
sitting at work; Summary of findings 2 Workplace policy
changes compared to no intervention or alternate intervention
for reducing sitting at work; Summary of findings 3 Information,
feedback, and/or counselling compared to information only or no
intervention for reducing sitting at work; Summary of findings
4 Multi-component intervention compared to no intervention for
reducing sitting at work

We present results using only outcomes for which data were
available.

Physical changes in the workplace design and environment

Sit-stand desk with or without information and counselling
versus sit-desk

Outcome: sitting time

Time spent sitting at work: follow-up at short term

Ten studies compared the eDects of using a sit-stand desk with or
without information and counselling to the eDects of using a sit-
desk (Chau 2014; Chau 2016; Dutta 2014; Gao 2015; Graves 2015;
Healy 2013; Li 2017; MacEwen 2017; Neuhaus 2014a; Tobin 2016).
The pooled analysis showed that the sit-stand desk with or without
information and counselling intervention reduced sitting time at
work by on average 100 minutes per eight-hour workday (95% CI
−116 to −84, I2 = 37%; Analysis 1.1). In a subgroup analysis, there
was no diDerence in eDectiveness between sit-stand desks with

information and counselling and sit-stand desks only in reducing
sitting time at work.

In a subgroup analysis including only RCTs, (four studies, Graves
2015; Li 2017; MacEwen 2017; Tobin 2016), a sit-stand desk with
information and counselling reduced sitting time at work on
average by 105 minutes (95% CI −128 to −82, I2 = 0%; Analysis
1.2). Data presented by one study, Sandy 2016, did not allow for
calculation of time spent in sitting time at work and therefore we
did not include the study in the quantitative synthesis.

The prediction interval for sitting time ranged from −146 to −54
minutes a day, indicating that in 95% of cases the true eDect of a
new unique intervention will fall within these values.

Time spent sitting at work: follow-up at medium-term

At medium-term follow-up, two controlled before-and-aPer studies
(Chau 2016; Gao 2015), that provided workers with sit-stand desks,
reduced sitting time at work on average by 57 minutes per eight-
hour workday (95% CI −99 to −15, I2 = 0%) compared to sit-desks
(Analysis 1.3).

Total duration of sitting bouts lasting 30 minutes or more: follow-up at
short-term

Two controlled before-and-aPer studies containing three study
arms measured the intervention eDect on the total duration of
sitting bouts lasting 30 minutes or more (Healy 2013; Neuhaus
2014a).
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In Neuhaus 2014a, they compared the eDects of using a sit-stand
desk only with a sit-stand desk combined with counselling and
with a sit-desk. In Healy 2013, they compared a sit-stand desk
combined with counselling with a sit-desk. The pooled eDect
estimate combining sit-stand desk and sit-stand desk combined
with counselling showed a reduction of 53 minutes, on average,
per eight-hour workday (95% CI −79 to −26) in the total duration of
sitting bouts lasting 30 minutes or more in the intervention group,
with moderate heterogeneity (I2 = 45%; Analysis 1.4). Analysis
of the subgroup of interventions combining sit-stand desks with
counselling resulted in a mean reduction of 63 minutes per eight-
hour workday (95% CI −93 to −34), with moderate heterogeneity (I2
= 31%; Analysis 1.4).

Total time spent sitting, including sitting at and outside work: follow-
up at short-term

The pooled analysis of two studies (Alkhajah 2012; MacEwen 2017),
which compared the eDects of sit-stand desks and sit-desks on total
sitting time, including sitting at work and outside work, at short-
term follow-up showed a reduction of 82 minutes, on average, per
day (95% CI −124 to −39, I2 = 0%; Analysis 1.5).

Outcome: standing and stepping time

Time spent standing at work: follow-up at short-term

Nine studies reported time spent standing at work at short-term
follow-up (Alkhajah 2012; Chau 2014; Chau 2016; Graves 2015;
Healy 2013; Li 2017; MacEwen 2017; Neuhaus 2014a; Tobin 2016).
The pooled analysis showed that sit-stand desks with or without
information and counselling increased standing time at work on
average by 89 minutes per eight-hour workday (95% CI 76 to 102, I2 =
58%; Analysis 1.6). However, in a subgroup analysis, sit-stand desks
combined with information and counselling were more eDective in
increasing standing time at work than sit-stand desks only (test for
subgroup diDerences: Chi2 = 4.31, df = 1 (P = 0.04), I2 = 76.8%). Sit-
stand desks only increased standing time at work on average by 76
minutes per eight-hour workday (95% CI 58 to 94), but there was
substantial heterogeneity (I2 = 78%) in eDect sizes. Sit-stand desks
combined with information and counselling increased standing
time at work on average by 103 minutes per eight-hour workday
(95% CI 85 to 122, I2 = 0%; Analysis 1.6.2).

In a sensitivity analysis, including only RCTs (four studies, Graves
2015; Li 2017; MacEwen 2017; Tobin 2016), a sit-stand desk
combined with information and counselling increased standing at
work on average by 99 minutes per eight-hour workday (95% CI 75
to 122, I2 = 0%; Analysis 1.7).

Time spent stepping at work: follow-up at short-term

In the pooled analysis of eight studies (Alkhajah 2012; Chau 2014;
Chau 2016; Graves 2015; Healy 2013; Li 2017; Neuhaus 2014a; Tobin
2016), we found no significant diDerence between the eDects of sit-
stand desks and sit-desks on time spent stepping at work at short-
term follow-up (MD −1 minute per eight hour workday, 95% CI −4 to
3, I2 = 0%; Analysis 1.8).

Time spent standing at work: follow-up at medium-term

At medium-term follow-up, two controlled before-and-aPer studies
(Chau 2016; Gao 2015), found that providing workers with sit-stand
desks increased standing time at work on average by 53 minutes
per eight-hour workday (95% CI 17 to 90, I2 = 0%) compared to sit-
desks (Analysis 1.9).

Outcome: work performance

Self-reported work performance: follow-up at short-term

In three studies (Alkhajah 2012; Healy 2013; Neuhaus 2014a),
interventions with sit-stand desks produced a non-significant
pooled eDect on work performance (on a scale from 1 to 10; MD
0.35 score points; 95% CI −0.1 to 0.8; Analysis 1.10). In these studies,
work performance was assessed with a 10-item scale ranging from
1 to 10 relating to the past week, with higher values on the scale
indicating better performance.

Number of sick days: follow-up at short-term

One study found no significant change in the proportion of
employees having more than one sick day in the sit-stand desk
group compared to sit-desk in the three months following the
installation of sit-stand desks (risk ratio (RR) 2.2, 95% CI 0.9 to 5.2;
Analysis 1.11; Alkhajah 2012).

Two studies assessed the proportion of people with more than
one sick day in the last month at three months follow-up (Healy
2013; Neuhaus 2014a). We found no significant pooled eDect of
the introduction of sit-stand desks on the risk of having more
than one sick day in the last month (RR 0.8, 95% CI 0.5 to 1.2).
Accordingly, we found no significant eDects for interventions that
included information and counselling along with a sit-stand desk
(RR 0.7, 95% CI 0.4 to 1.2) and for those that included sit-stand desks
only (RR 0.9, 95% CI 0.4 to 2.1; Analysis 1.12).

Outcome: adverse events

Overall body pain

In one controlled before-and-aPer study, Neuhaus 2014a, one out
of 13 participants in the sit-stand desk group withdrew from the
trial because of overall body pain.

Musculoskeletal symptoms: follow-up at short-term

Three studies, Alkhajah 2012, Healy 2013, and Neuhaus 2014a,
reported musculoskeletal symptoms, assessed using questions
with a binary response scale (yes/no), by anatomic regions. We did
not combine their results in a meta-analysis because of substantial
heterogeneity in the results (I2 = 98%).

Two studies found a lower prevalence of musculoskeletal
symptoms among participants using sit-stand desks compared to
those using sit-desks at three months follow-up (Alkhajah 2012;
Neuhaus 2014a). In the study by Neuhaus 2014a, the magnitude of
the eDect was significantly larger (MD −16.5, 95% CI −17.8 to −15.3)
than in the study by Alkhajah 2012 (MD −6, 95% CI −6.9 to −5.1).

In Healy 2013, a significant but relatively small increase was found
in the percentage of participants with musculoskeletal symptoms
in the sit-stand desk combined with counselling group (MD 4, 95%
CI 2.6 to 5.5), while in Neuhaus 2014a, a slight decrease was found in
the percentage of participants with musculoskeletal symptoms (MD
−11.5, 95% CI −12.6 to −10.5) in the sit-stand desk combined with
counselling group compared to the sit-desk group at three-month
follow-up.

In Graves 2015, a non-significant change was found in the ratings
of musculoskeletal discomfort by participants using sit-stand desks
compared to participants using sit-desk at short-term follow-
up (MD −0.5, 95% CI −1 to 0; Analysis 1.13). Participants rated
musculoskeletal discomfort or pain at three sites (lower back,
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upper back, and neck and shoulders) on a Likert scale ranging from
0 (no discomfort) to 10 (extremely uncomfortable).

Musculoskeletal symptoms: follow-up at medium-term

One study, Gao 2015, assessed perceived musculoskeletal comfort
for diDerent body parts (neck and shoulders, upper limbs, back,
and lower limbs) rated at the end of a normal workday on a scale
from 1 (very comfortable) to 5 (very uncomfortable). The study
found a significant but relatively small change in musculoskeletal
symptoms with a sit-stand desk compared to a sit-desk at six-month
follow-up (MD −0.5, 95% CI −0.9 to −0.2; Analysis 1.14).

Standing desk versus sit-stand desk

Outcome: sitting time

Time spent sitting at work

One controlled before-and-aPer study, Kress 2014, found that using
a standing desk reduced sitting time at work in their sample on
average by 10 minutes per eight-hour workday (95% CI −62 to
43) at short-term follow-up (Analysis 2.1) and by 19 minutes per
eight-hour workday (95% CI −64 to 26) at medium-term follow-
up, but these eDects were not statistically significant (Analysis 2.2).
Data presented by another study, Pickens 2016, did not allow for
calculation of time spent sitting at work and the study was therefore
not included in the quantitative synthesis.

Active workstation versus sit-desk

Outcome: sitting time

Time spent sitting at work: follow-up at short-term

Treadmill desk combined with counselling versus sit-desk

One RCT, Schuna 2014, found that a treadmill desk combined
with counselling reduced sitting time at work by 29 minutes on
average per eight-hour workday (95% CI −55 to −2) compared to no
intervention at short-term follow-up (Analysis 3.1).

Time spent in inactive sitting at work: follow-up at medium-term

Cycling desks + information and counselling versus information
and counselling only

One RCT, Carr 2015, found a non-significant decrease in inactive
sitting at work (MD −12 minutes per day, 95% CI −24 to 1) with a
cycling desk combined with information and counselling compared
to information and counselling only at medium-term follow-up
(Analysis 3.2).

Outcome: work productivity

One RCT, Carr 2015, found no significant change in musculoskeletal
discomfort over the past seven days and work productivity with a
cycling desk combined with information and counselling compared
to information and counselling only at medium-term follow-up.
The study did not report any quantitative data for these outcomes.

Policies to change organisation of work

Walking strategies versus no intervention

Outcome: sitting time

Time spent sitting at work: follow-up at short-term

A three-armed RCT, Gilson 2009, found a non-significant decrease
in mean sitting time at work per day (MD −15 minutes per day, 95%
CI −50 to 19) in route and incidental walking groups compared to a
control group (Analysis 4.1).

Time spent sitting at work: follow-up at medium-term

A cluster-RCT, Puig-Ribera 2015, found a non-significant decrease
in sitting time at work (MD −17 minutes per day, 95% Cl −61
to 28) following a web-based intervention encouraging incidental
walking and short walks during the working day compared to a
control group at 21-week follow-up (Analysis 4.2).

Outcome: work productivity

Percentage of lost work productivity: follow-up at medium-term

One cluster-RCT, Puig-Ribera 2015, found walking strategies
resulted in an average decrease in Work Limitation Questionnaire
Index Score of −2.6% (95% CI −4 to −1.3) when compared to no
intervention (Analysis 4.3).

Short break versus long break

Time spent sitting at work: follow-up at short-term

One RCT, Mailey 2016, reported that short breaks reduced time
spent sitting at work by 40 minutes per eight-hour workday (95% CI
−66 to −15) when compared to long breaks at short-term follow-up
(Analysis 5.1).

Information and counselling

Information, counselling, and feedback versus no intervention

Outcome: sitting time

Time spent sitting at work: follow-up at short-term

Two RCTs compared the eDects of information and feedback to
no intervention on time spent sitting a work at short-term follow-
up (De Cocker 2016; Gordon 2013). The pooled eDect size for
information, feedback, reminder, or all of the above was not
significantly diDerent from no intervention (MD −19 minutes per
eight-hour workday, 95% CI −57 to 19, I2 = 0%; Analysis 6.1).

Time spent sitting at work: follow-up at medium-term

The pooled analysis of two RCTs comparing counselling to
no intervention, CoDeng 2014, and Verweij 2012, showed that
counselling reduced sitting time at work on average by 28 minutes
per eight-hour workday (95% CI −51 to −5; I2 =0%; Analysis 6.2).

Total time spent sitting, including sitting at and outside work: follow-
up at short-term

One RCT, De Cocker 2016 found a non-significant decrease in total
time spent sitting with information and feedback compared to no
intervention at short-term follow-up (MD −16 minutes per day, 95%
CI −97 to 64; Analysis 6.3).
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Total time spent sitting, including sitting at and outside work: follow-
up at medium-term

One RCT, Verweij 2012, found a non-significant decrease in total
sitting time with guideline-based counselling by an occupational
physician compared to usual care by an occupational physician (MD
−20 minutes per day, 95% CI −85 to 45; Analysis 6.4).

Outcome: standing time at work

Time spent standing at work: follow-up at short-term

One RCT, De Cocker 2016, found a non-significant eDect of
information and feedback compared to no intervention on time
spent standing at work at short-term follow-up (MD 10 minutes per
eight-hour workday, 95% CI −17 to 38; Analysis 6.5).

Outcome: work engagement

One RCT, CoDeng 2014, found a non-significant diDerence in work
engagement (MD 0.1 score points, 95% CI −0.1 to 0.3; on a scale of 0
to 6) at medium-term follow-up (Analysis 6.6).

Prompts combined with information versus information alone

Outcome: sitting time

Time spent sitting at work: follow-up at short-term

Three RCTs compared the eDects of computer prompts combined
with information to information only on time spent sitting at work
(Evans 2012; Donath 2015; Urda 2016). The pooled eDect size for
the computer prompts combined with information compared to
information alone was not significant (−14 minutes per eight-hour
workday, 95% CI −39 to 10; I2 =0%) (Analysis 7.1).

Time spent sitting at work: follow-up at medium-term

One RCT, Pedersen 2013, reported a mean decrease in sitting time
at work of 55 minutes per eight-hour workday (95% CI −96 to
−14) when computer prompting combined with information was
compared to information alone (Analysis 7.2).

Number of sitting bouts lasting 30 minutes or more: follow-up at
short-term

One RCT, Evans 2012, found a significant but small decrease of on
average 1.1 sitting bouts lasting 30 minutes or more per day (95% CI
−1.9 to −0.3) when computer prompting combined with information
was compared to information alone (Analysis 7.3).

Total duration of sitting bouts lasting 30 minutes or more: follow-up at
short-term

One RCT, Evans 2012, also found a reduction of on average 74
minutes per day in the total duration of sitting bouts lasting 30
minutes or more (95% CI −124 to −24) when computer prompts
combined with information was compared to information alone
(Analysis 7.4).

Outcome: standing time at work

Time spent standing at work: follow-up at short-term

One RCT, Donath 2015, found a non-significant increase in time
spent standing at work with computer prompts combined with
information compared to information alone at short-term follow-
up (MD 32 minutes per eight-hour workday, 95% CI −7 to 72; Analysis
7.5).

Outcome: energy expenditure at workplace

Calories: follow-up at medium-term

One RCT, Pedersen 2013, found a non-significant diDerence
between the eDects of an intervention using computer prompts
combined with information compared to information alone on
estimated energy expenditure at the workplace based on reported
activities (MD −278 kilocalories per workday, 95% CI −556 to 0.01;
Analysis 7.6).

Computer prompts with instruction to walk 100 steps versus
computer prompts with instruction to stand

Outcome: sitting time

Time spent sitting at work: follow-up at short-term

One RCT, Swartz 2014, found that employees who received
computer prompts to step, sat on average 14 minutes per eight-
hour workday more (95% CI 10 to 19) than employees who received
computer prompts to stand (Analysis 8.1).

Number of sitting bouts lasting 30 minutes or more: follow-up at
short-term

In the same study, Swartz 2014, the number of sitting events lasting
30 minutes or more was on average 0.4 (95% CI 0.3 to 0.5) higher
among the employees in the step group than among the employees
in the stand group (Analysis 8.2).

Outcome: standing and stepping time

Time spent standing and stepping at work: follow-up at short-term

One RCT, Swartz 2014, found that employees who received
computer prompts to step stood on average 12 minutes less (95%
CI −15 to −8; Analysis 8.3) and stepped on average 7 minutes more
(95% CI 5 to 8; Analysis 8.4) compared to employees who received
computer prompts to stand.

Highly personalised information versus less personalised
information

Total duration of sitting bouts lasting 30 minutes or more: follow-up at
short-term

One RCT, Priebe 2015, found a non-significant increase in the total
duration of sitting bouts lasting 30 minutes or more at short-term
follow-up (MD 14 minutes per eight-hour workday, 95% CI −37 to 65;
Analysis 9.1).

Mindfulness training versus no intervention

Outcome: sitting time

Time spent sitting at work: follow-up at medium-term

One RCT, van Berkel 2014, found a non-significant reduction in
sitting time at work with mindfulness training compared to no
intervention at medium-term follow-up (MD −23 minutes per day,
95% CI −63 to 17; Analysis 10.1).

Outcome: work engagement

One study, van Berkel 2014, reported no significant diDerence in
work engagement (on a scale of 0 to 6) at medium-term follow-up
(0.2 score points; 95% CI −0.1 to 0.5; Analysis 10.2). The authors
assessed work engagement using the Utrecht Work Engagement
Scale, which is a self-reported questionnaire that measures three
aspects of engagement: vigour, dedication and absorption.
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Activity tracker combined with organisational support versus
organisational support only

Time spent sitting at work: follow-up at short-term

One RCT, Brakenridge 2016, found a non-significant diDerence
in the eDectiveness of an activity tracker combined with
organisational support and organisational support only in reducing
time spent sitting at work at short-term follow-up (MD −6.60
minutes per eight-hour workday, 95% CI −35 to 22; Analysis 11.1).

Time spent sitting at work: follow-up at medium-term

One RCT, Brakenridge 2016, found a non-significant diDerence
in the eDectiveness of an activity tracker combined with
organisational support and organisational support only in reducing
time spent sitting at work at medium-term follow-up (MD −4.40
minutes per eight-hour workday, 95% CI −33 to 42; Analysis 11.2).

Total duration of sitting bouts lasting 30 minutes or more: follow-up at
short-term

One RCT, Brakenridge 2016, found a non-significant increase in the
duration of sitting bouts lasting 30 minutes or more at short-term
follow-up with an activity tracker combined with organisational
support compared to organisational support only (MD 11 minutes
per eight-hour workday, 95% CI −28 to 50; Analysis 11.3).

Total duration of sitting bouts lasting 30 minutes or more: follow-up at
medium-term

One RCT, Brakenridge 2016, found a non-significant diDerence
in the eDectiveness of an activity tracker combined with
organisational support and organisational support only in reducing
duration of sitting bouts lasting 30 minutes or more at medium-
term follow-up (MD −1 minute per eight-hour workday, 95% CI −51
to 48; Analysis 11.4).

Total time spent sitting, including sitting at and outside work: follow-
up at short-term

One RCT, Brakenridge 2016, found a non-significant diDerence
in the eDectiveness of an activity tracker combined with
organisational support and organisational support only in reducing
total time spent sitting, including sitting at and outside work, at
short-term follow-up (MD 2 minutes per eight-hour workday, 95%
CI −42 to 46; Analysis 11.5).

Total time spent sitting, including sitting at and outside work: follow-
up at medium-term

One RCT, Brakenridge 2016, found a non-significant decrease in
total time spent sitting, including sitting at and outside work, at
medium-term follow-up with an activity tracker combined with
organisational support compared to organisational support only
(MD −8 minutes per eight-hour workday, 95% CI −57 to 40; Analysis
11.6).

Outcome: standing and stepping time

Time spent standing and stepping at work: follow-up at short-term

One RCT, Brakenridge 2016, found a non-significant change in
time spent standing (MD 3 minutes per eight-hour workday, 95%
CI −20 to 26 minutes per eight-hour workday; Analysis 11.7) and
stepping at work (MD 4 minutes per eight-hour workday, 95% CI
−6 to 14 minutes per eight-hour workday; Analysis 11.8) with an
activity tracker combined with organisational support compared to
organisational support only at short-term follow-up.

Time spent standing and stepping at work: follow-up at medium-
term

One RCT, Brakenridge 2016, found a non-significant change in time
spent standing (MD −12 minutes per eight-hour workday, 95%
CI −45 to 20 minutes per eight-hour workday; Analysis 11.9) and
stepping at work (MD 8 minutes per eight-hour workday, 95% CI
−4 to 19 minutes per eight-hour workday; Analysis 11.10) with an
activity tracker combined with organisational support compared to
organisational support only at medium-term follow-up.

Multi-component intervention versus no intervention

Outcome: sitting time

Time spent sitting at work: follow-up at short-term

Three RCTs reported eDects on time spent sitting at work at short-
term follow-up (Ellegast 2012; Danquah 2017; Healy 2016). The
pooled analysis of two studies (Ellegast 2012; Healy 2016), showed
a significant reduction of on average 101 minutes per eight-hour
workday (95% CI −117.27 to −84, I2 =0%; Analysis 12.1) in time spent
sitting at work at short-term follow-up. However, the third study,
Danquah 2017, reported a much smaller reduction in sitting of on
average 48 minutes per eight-hour workday (95% CI −62 to −34).
Therefore, we did not pool this study with the other two studies
comparing the eDect of multi-component intervention versus no
intervention, due to substantial heterogeneity (I2 = 92%).

Time spent sitting at work: follow-up at medium-term

The pooled analysis of two RCTs (CoDeng 2014; Healy 2016),
showed a significant decrease of on average 46 minutes per
eight-hour workday in workplace sitting (95% CI −63 to −29, I2
= 0%) following multi-component intervention compared to no
intervention at medium-term follow-up (Analysis 12.2).

Number of sitting bouts lasting 30 minutes or more: follow-up at
short-term

One RCT, Danquah 2017, found a small decrease in the number
of sitting bouts lasting 30 minutes or more with multi-component
intervention compared to no intervention at short-term follow-up
(MD −0.4 bouts per day, 95% CI −0.7 to −0.12; Analysis 12.3).

Total duration of sitting bouts lasting 30 minutes or more: follow-up at
short-term

One RCT, Healy 2016, found a decrease of 73 minutes, on average,
per eight-hour workday (95% CI −94 to −51) in the total duration
of sitting bouts lasting 30 minutes or more following multi-
component intervention compared to no intervention at short-
term follow-up. However, in the study by Danquah 2017, a much
smaller decrease was found in the total duration of sitting bouts
lasting 30 minutes or more of on average 16 minutes per eight-
hour workday (95% CI −31 to −1) following multi-component
intervention. Therefore, we did not pool the results of these two
studies due to substantial heterogeneity (Analysis 12.4, I2 = 95%).

Total duration of sitting bouts lasting 30 minutes or more: follow-up
at medium-term

One RCT, Healy 2016, reported a non-significant decrease of on
average 18 minutes per eight-hour workday (95% CI −46 to 10) in
the total duration of sitting bouts lasting 30 minutes or more at
medium-term follow-up (Analysis 12.5).
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Total time spent sitting, including sitting at and outside work: follow-
up at short-term

Two RCTs reported total time spent sitting, including sitting at
and outside work, at short-term follow-up (Ellegast 2012; Healy
2016). The pooled analysis showed a significant reduction of on
average 73 minutes per day (95% CI −92 to −54) in total time spent
sitting, including sitting at and outside work with multi-component
intervention compared to no intervention (Analysis 12.6).

Total time spent sitting, including sitting at and outside work: follow-
up at medium-term

One RCT, Healy 2016, reported a reduction of on average 36 minutes
per day (95% CI −62 to −11) in total time spent sitting, including
sitting at and outside work, at medium-term follow-up (Analysis
12.7).

Outcome: standing and stepping time

Time spent standing and stepping at work: follow-up at short-term

Two RCTs reported eDects on time spent standing at work at
short-term follow-up (Danquah 2017; Healy 2016). In Healy 2016,
an increase was reported of on average 95 minutes per eight-
hour workday (95% CI 79 to 112) in time spent standing at work
with multi-component intervention compared to no intervention
(Analysis 12.8). Danquah 2017, however, reported a significantly
smaller increase of 43 minutes, on average, per eight-hour workday
(95% CI 30 to 56; Analysis 12.8). We did not pool the results of these
two studies due to high heterogeneity (I 2 = 96%).

One RCT, Healy 2016, found no significant change in time spent
stepping at work (MD 1 minute per eight-hour workday, 95% CI
−4 to 5; Analysis 12.9) following multi-component intervention
compared to no intervention at short-term follow-up.

Time spent standing and stepping at work: follow-up at medium-term

One RCT, Healy 2016, reported an average increase of 43 minutes
per eight-hour workday (95% CI 26 to 60; Analysis 12.10) in standing
time, whilst they found no significant change in stepping time at
work (MD 0 minutes per eight-hour workday, 95% CI −5 to 4; Analysis
12.11) at medium-term follow-up.

Outcome: work engagement

Work engagement: follow-up at medium-term

One study, CoDeng 2014, reported no change in work engagement
scale score (MD 0 points, 95% CI −0.1 to 0.1, on a scale from
0 to 6) following multi-component intervention compared to no
intervention at medium-term follow-up (Analysis 12.12).

Outcome: adverse events

Musculoskeletal symptoms: follow-up at short-term

One study, Danquah 2017, reported no change in musculoskeletal
symptom score (MD −0.2 points, 95% CI −0.32 to −0.02, on a scale
from 0 to 6) following multi-component intervention compared to
no intervention at short-term follow-up (Analysis 12.13).

D I S C U S S I O N

Summary of main results

We identified 34 studies which evaluated interventions for reducing
sitting at work. These studies investigated physical workplace

changes in workplace design and environment, workplace policy
changes, information and counselling, and multi-component
interventions for reducing sitting at work.

Physical workplace changes

According to ten studies, providing workers with sit-stand desks
either alone or in combination with information and counselling
reduces workplace sitting at short-term by on average 100 minutes
per eight-hour workday (95% CI −116 to −84, low-quality evidence)
compared to sit-desks. This finding shows that sit-stand desk
interventions may contribute to achieving the two to four hours
of standing at work promoted by a group of experts, in the short
term (Buckley 2015). The prediction interval for sitting time at work
resulting from interventions comparing sit-stand desks to sit-desks
ranges from −146 to −54, indicating that in 95% of cases the eDect a
new unique intervention will fall within these values. It is important
to know which activity replaced sitting with the implementation
of intervention. The sit-stand desk intervention seems to replace
sitting primarily with standing at short-term follow-up (MD 89
minutes, 95% CI 76 to 102). The eDectiveness of sit-stand desk
seems to decrease with the length of follow up, with two studies
showing an average reduction of 57 minutes per day (95% CI −99 to
−15) at medium-term follow-up. In two studies that had a follow-
up at short-term, providing workers with sit-stand desks reduced
the total amount of time spent in bouts of prolonged sitting by
53 minutes a day (95% CI −79 to −26, very low-quality evidence).
Similarly, total sitting time (including sitting at and outside work)
also decreased at short-term follow-up on average by 82 minutes
per day (95% CI −124 to −39, two studies). A single study found
a non-significant diDerence between standing desks and sit-stand
desks in their eDects on reducing the total amount of time spent in
bouts of prolonged sitting. The eDects of active workstations, such
as treadmill desks or cycling desks, on sitting time were unclear or
inconsistent.

Policies to change organisation of work

One study showed that implementing walking strategies had no
significant eDect on workplace sitting time at short-term (MD −15
minutes per day, 95% CI −50 to 19, low-quality evidence) and
medium-term follow-up (MD −17 minutes per day, 95% CI −61
to 28). Furthermore, a single study found that short breaks (one
to two minutes every half hour) reduced time spent sitting at
work on average by 40 minutes per day (95% CI 66 to 15, low-
quality evidence) more than long breaks (two 15-minute breaks per
workday) at short-term follow-up.

Information and counselling

The pooled eDect size from two studies which evaluated provision
of information and feedback found a non-significant reduction in
time spent sitting at work at short-term follow-up (MD −19 minutes
per day, 95% CI −57 to 19, low-quality evidence). A pooled analysis
of two studies comparing counselling to no intervention, showed a
significant reduction in time spent sitting at work at medium-term
follow-up (MD −28 minutes per day, 95% CI −51 to −5, low-quality
evidence). Computer prompting led to a nonsignificant reduction in
sitting time at work in the short term (MD −14 minutes per day, 95%
CI −39 to 10, 3 studies, low-quality evidence). However, their eDect
at medium-term follow-up was significant (MD −55 minutes per day,
95% CI −96 to −15, one study). Furthermore, computer prompting
resulted in a significant decrease in the average number (−1.1, 95%
CI −1.9 to −0.3, one study). and duration (MD -74 minutes per day,
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95% CI −124 to −24) of sitting bouts lasting 30 minutes or more.
A single study found that, in the short term, employees receiving
computer prompts to step sat on average 14 minutes more per
eight-hour workday (95% CI 10 to 19) than employees receiving
computer prompts to stand. One study found no significant added
benefit of providing highly personalised information compared to
less personalised information in terms of reducing sitting time at
work. A single study did not find a significant change in workplace
sitting time at medium-term follow-up with mindfulness training
(MD −16 minutes, 95% CI −45 to 12, low-quality evidence). Similarly,
a single study found no significant eDects of activity trackers on
reducing sitting at work in short and medium terms.

Interventions from multiple categories

Multi-component interventions consisting of physical workplace
changes, workplace policy changes, and informational
components resulted in significant reductions of time spent sitting
at work (three studies, very low-quality evidence) and time spent
in prolonged sitting bouts (two studies, very low-quality evidence)
in the short term. However, there was significant heterogeneity in
eDect sizes between diDerent studies. At medium-term follow-up,
the pooled eDects of two studies showed a reduction of 46 minutes,
on average, per eight-hour workday (95% CI −63 to −29) with multi-
component intervention.

Overall completeness and applicability of evidence

In total, we included 34 studies assessing various kinds of
interventions for reducing time spent sitting at work. Most studies
assessed the eDectiveness of sit-stand desks, and the results of our
review largely concern this particular intervention. There are no
RCTs or controlled before-and-aPer studies that have specifically
assessed the eDects of standing meetings or walking meetings to
reduce sitting at work.

The included studies are all from Australia, Europe, Canada,
and the USA. We not find any studies from other countries or
continents. None of the included studies had been conducted
in low- and middle-income countries. This potentially limits the
generalisability of the findings of this review beyond the settings
in which the included studies have been conducted. This is partly
because work environments and normal practices vary greatly
across the globe, and the acceptability and feasibility of workplace
interventions pertaining to sitting at work may diDer accordingly.
Since obesity and other lifestyle-related diseases are common
in high-income countries, it is not surprising that most studies
were from such countries. However, since these diseases are now
becoming increasingly prevalent in other countries, for example, in
some parts of Asia (Tan 2011; Wang 2011), it would be important
to test the eDectiveness of these interventions among oDice
employees in a more diverse range of countries.

Almost all studies included in this Cochrane Review have used only
short-term follow-up. There are no studies with a follow-up period
longer than one year. It is important to demonstrate that behaviour
change from sitting to a more active behaviour is sustainable in
the long term. The cost of interventions, such as implementation
of sit-stand desks, may be considerable; but if the eDects can be
sustained in the long-term, potential benefits are more likely to
outweigh the costs.

The population of participants in the included studies consists of
oDice workers of academic institutions, a government agency, a

police organisation, and private organisations. We believe that the
overall population is largely representative of oDice workers who
spend a large part of their working time sitting and who are in need
of interventions to reduce their workplace sitting time.

Although individually focused interventions, such as sit-stand
desks, seem to be very popular, they are considerably more
expensive than standard desks and so their use may not be feasible
in many workplaces with limited financial resources. In some
settings, standing meetings may be an alternative, low-cost option
for reducing sitting time at work (Atkinson 2014). Motivational
posters or prompting to stand up or engage in light- to moderate-
intensity physical activity, or placing printers or dust-bins away
from desks, could also be feasible low-cost interventions for larger
groups of employees. There is some evidence of health benefits
available for breaking up sitting time with intermittent brief bouts
of light-intensity or moderate-intensity physical activity (Bailey
2015; Larsen 2014) but, as for now, no definite conclusions can be
drawn about applicability of such findings to workplaces. There is
a need for evaluating the eDectiveness of low-cost interventions
that would enable workers to break up sitting time by engaging in
brief bouts of physical activity. Only some of the included studies
assessed outcomes like standing or stepping to identify where the
sitting time was reallocated. It would be important to assess this
in future studies, as reallocation of time spent sitting at work to
walking or other physical activities would potentially be a more
healthy substitute than reallocation to standing.

Quality of the evidence

Even though 26 of 34 studies included in this Cochrane Review are
RCTs or cluster-RCTs, we considered the majority of them to be at
high risk of bias and therefore the quality of evidence they yield
is low to very low. With complex interventions in the occupational
health setting, the random allocation and its concealment is known
to be more diDicult than in clinical trials. Nevertheless, 10 of the
included studies managed to achieve it. Unless sample size is
large enough, random allocation does not distribute the potential
confounders equally across groups; therefore, randomisation is not
very eDective in studies as small as those included in our review.
Further, the self-evident nature of the interventions makes it very
diDicult to blind personnel and participants.

Risk of bias for device-based measures of sitting time by
accelerometer-inclinometer diDers from self-reported sitting time.
Participants may be aware of the goals of intervention and
overestimate or underestimate sitting time, if it is assessed by
self-reports. Using accelerometer-inclinometers may make it less
likely for participants to interfere with outcome measurement.
Consequently the use of device-measured sedentary behaviour has
been recommended for intervention trials (Pedišić 2015).

Two studies are not RCTs as stated a priori in their publication,
because they randomised only two groups (Alkhajah 2012;
Neuhaus 2014a). The trial authors described them as quasi-
RCTs. The risk of baseline diDerences is much higher for such
studies with only two clusters, so we categorised these two
studies as controlled before-and-aPer studies, rather than RCTs. We
addressed the baseline imbalances for both studies in our 'Risk of
bias' assessment.

Although studies performed poorly on the allocation concealment
and blinding of participants and personnel domains, most studies
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assessed the outcomes in a way that we judged to have a low risk of
bias. Taking all this into consideration, we rated the overall quality
of the evidence as low to very low.

Potential biases in the review process

We did not exclude articles published in languages other than
English. In this way, we avoided language bias in our review.

We could not assess the robustness of our results, as there were
not enough studies with a low risk of bias to perform a meaningful
sensitivity analysis.

To avoid publication bias, we searched sources of grey literature
and unpublished studies and data. We noted no obvious
asymmetry (which would indicate publication bias) in the funnel
plots of studies comparing sit-stand desks with or without
information and counselling with sit-desks for time spent sitting
at work as an outcome (Figure 4). For other comparisons and
outcomes, there were too few studies per outcome (less than 10
studies) to assess publication bias using funnel plots. However, the
fact that most included studies were small and all reported positive
outcomes is indicative that there may be publication bias in this
area. If more studies are included in a future update of this review,
we will assess the extent of publication bias by means of funnel
plots and Egger's test (Egger 1997).

 

Figure 4.   Funnel plot of comparison: 1 Sit-stand desk with or without information and counselling versus sit-desk,
outcome: 1.1 Mean di6erence in time spent sitting at work: short-term follow-up.

 

Agreements and disagreements with other studies or
reviews

Recently, several systematic reviews have been published on
interventions for reducing sedentary behaviour (Commissaris
2016; Gardner 2015a; Martin 2015; Prince 2014). Two of these
assessed the eDectiveness of interventions for reducing sedentary
behaviour in adults at the workplace as well as in other settings;
they included 51 studies (Martin 2015), and 65 studies (Prince 2014).
Both reviews concluded that sedentary behaviour interventions
in adults may be eDective for reducing sedentary behaviour. A
recent systematic review by Commissaris 2016, containing 40

studies, assessed the eDectiveness of workplace interventions to
change employees’ sedentary behaviour or physical activity, or
both. This systematic review found strong evidence for a decrease
in sedentary behaviour with the use of alternative desks, and this
diDers considerably from our finding of very-low to low-quality
evidence for alternative desks.

Another recent systematic review with 26 included studies, Gardner
2015a, looked into the behaviour change strategies adopted by
sedentary behaviour interventions using the Behaviour Change
Wheel. It found that using more techniques made the interventions
more promising in terms of their eDectiveness. The most frequently
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observed behaviour change techniques were: setting behavioural
goals, providing social support, and environmental interventions.
In Gardner 2015a, they found two workplace interventions to be
promising: education and environmental interventions. Only the
finding about the latter type of interventions is in line with the
findings of our review.

The diDerences in energy expenditure between sitting and standing
seem to be minor. In Mansoubi 2015, it was found that sitting
typing tasks resulted in energy expenditure of 1.45 METs (standard
deviation (SD) 0.32), whereas the energy cost of standing equated
to 1.59 METs (SD 0.37). By contrast, there was a considerable
diDerence between energy costs of sitting and physical activity;
for example, walking MET values increased incrementally with
speed from 2.17 METs (SD 0.5) at 0.2 miles/hour to 3.22 METs (SD
0.69) at 1.6 miles/hour. It is therefore clear that the use of more
dynamic workstations has the potential to considerably increase
energy costs. For example, energy expenditure of using a desk-bike
type workstation at light intensity reaches 2.4 METs (Botter 2015).
Mansoubi 2015, in line with this, questions if the health benefits of
reduced sedentary behaviour are primarily driven by increases in
energy expenditure that accompany the transition to light activity
(e.g. cycling), diDerences in postural allocation (e.g. standing), or
a combination of both (e.g. walking and cycling). This should be
further investigated, to inform future interventions.

Although obesity in employees might incur a significant loss for the
workplace (Shrestha 2016), aiming to reduce obesity or overweight
by standing up at work may, however, not be pragmatic. One study
found only a marginally higher additional metabolic cost for quiet
standing compared to sitting (Júdice 2015b). In theory, if an average
man and woman spent 50% of an eight-hour workday standing,
they would spend approximately an additional 20 kilocalories
(kcal) and 12 kcal, respectively. Our findings show that aPer three
months, a sit-stand desk combined with counselling increased
time spent standing on average by 89 minutes (95% CI 76 to 102),
so the additional energy expenditure that can be expected from
standing in such interventions is negligible. In accordance with
our finding, the authors of a longitudinal study suggested that
increasing occupational standing time may not be suDicient to
prevent the development of overweight, obesity, impaired glucose
tolerance, and type 2 diabetes (Chaput 2015).

One study has suggested that higher amounts of time spent
standing may be associated with reduced risk of all-cause and
cardiovascular-disease mortality (Katzmarzyk 2014). Given that
mortality rates decline at higher levels of standing, regardless
of insignificant increase in energy expenditure, it may be that
standing is generally a healthier behaviour than sitting. However,
promoting sustained standing over longer periods of time also
does not seem a reasonable solution; for example, Andersen 2007,
reported increased musculoskeletal symptoms associated with
prolonged standing. Coenen and colleagues have mentioned that
an intervention with increased standing and reduced sitting was
less eDective for people with low back pain than those without low
back pain (Coenen 2015). It is not yet known at which amount of
standing we may expect adverse health eDects, but it is possible
that promoting four hours of standing per day during work hours
could have negative consequences for some population groups.
For instance, elderly workers complain when performing standing
work, even if it constitutes less than 50% of their working time
(Graf 2015). Pedišić and colleagues have suggested that exploring

the eDectiveness of interventions promoting an optimal balance
between physical activity, quiet standing, sedentary behaviour, and
sleep may be an important avenue for future research (Pedišić
2017).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Regarding interventions in the category 'physical changes in
workplace design and environment', there is low-quality evidence
that a sit-stand desk reduces workplace sitting time at short-
term and medium-term follow-up. The expected reduction in
sitting time with this type of intervention is a little less than
two hours per day in short term, which is nearly suDicient on its
own to meet expert recommendations on reducing occupational
sedentary behaviour. However, the sustainability of these eDects
over longer periods still remains to be examined. Sit-stand desks
do not have significant eDects on work performance, whilst their
eDects on musculoskeletal symptoms are unclear. The eDects
of active workstations are inconsistent; treadmill desks seem to
reduce inactive sitting time, but we found no significant eDects for
a cycle desk intervention.

Regarding interventions in the category 'policies to change the
organisation of work', studies found that implementing walking
strategies had no significant eDects on workplace sitting. A single
study found taking short breaks to be more eDective than taking
long breaks for reducing time spent sitting at work. However,
it should be noted that the total durations of short breaks
(approximately eight breaks of one to two minutes) and long breaks
(two breaks of 15 minutes) in this study were not equal; hence the
finding about the diDerence in their eDectiveness is vague.

Regarding interventions in the category 'provision of information
and counselling', a single study found no significant eDects
for mindfulness training, while the provision of information,
feedback or counselling (or both) and computer prompting showed
inconsistent eDects on workplace sitting.

Multi-component interventions consisting of physical workplace
changes, workplace policy changes, and informational
components resulted in significant reductions of time spent sitting
at work, but significant heterogeneity in their eDects across studies
prevent estimation of a pooled eDect size.

Implications for research

Regarding physical changes of the workplace design and
environment, we need studies on sit-stand desks with larger
sample sizes and longer duration of follow-up and more studies
testing the eDectiveness of active workstations. To prevent possible
contamination, we recommend randomising employees using a
cluster-randomised design with at least two intervention sites
and two control sites but preferably many more, to minimise
confounding by workplace-specific variables (EPOC). Even when
employees are not explicitly told which group they are in, true
blinding is not possible as intervention activities will be noticeable
at work sites (McEachan 2011). We recommend conducting trials
aimed at reducing sitting at work in low- and middle-income
countries, where the burden of non-communicable diseases is also
increasing.
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Regarding policies to change the organisation of work, there is
a need to conduct trials evaluating low-cost interventions (e.g.
standing meetings or walking meetings, posters or prompts for
standing, printers or dust-bins placed away from the workstation),
as they might be the only feasible options in settings with limited
financial resources. To develop more eDective interventions, it
might be important to first better understand the ideas that workers
and employers have about health eDects of excessive sitting and
means to reduce it. There is qualitative research on this topic
available that should be summarised in a systematic review.

Future studies should consider measuring the time spent
sitting using wearable devices, because of their superior
measurement properties compared to self-reports. Thigh-mounted
accelerometer-inclinometers may be useful for this purpose,
because the thigh changes its angle when shiPing from sitting to
standing (Janssen 2015). We do not recommend only employing
self-reported measures as their validity may not be adequate for
intervention trials (Aadahl 2003; Lagersted-Olsen 2014). Moreover,
participants receiving the intervention are aware of the goals set
and the intention of the intervention, and are therefore susceptible
to recall bias when reporting their sitting time (Rzewnicki 2003;
Shephard 2003). Furthermore, if the intervention is found to
reduce sitting, future studies should try to examine what behaviour
replaces sitting (e.g. standing, light-intensity physical activity, or
moderate- to vigorous-intensity physical activity). Mansoubi and
colleagues argued that reducing sitting time at work might result
in more sitting during leisure (Mansoubi 2016). However, a recent
systematic review found that interventions aimed at reducing
sitting at work also reduced sitting during leisure time (Shrestha
2018). Hence, it is important that workplace intervention studies
assess time spent sitting not only in the work domain but also, if
possible, in non-occupational domains.

We recommend including outcome measures that will be of
interest to employers, such as valid and reliable measures of
productivity, job stress, absenteeism, and cardio-metabolic health.
Future studies should also consider including cost-eDectiveness
analyses to help stakeholders and decision makers determine
whether the cost of interventions to reduce sitting at work is
justified by improvements in health and work-related outcomes.

Where applicable, the eDect should be statistically adjusted for the
clustering eDect. The overall sample size and the number of clusters

should be taken into account when recruiting participants, in
order to calculate the required sample size for achieving adequate
statistical power.

The ongoing studies that we identified study eDectiveness of
sit-stand desks, treadmill desks, cycle desks, walking strategies,
computer prompts, provision of information, and counselling.
There are still no workplace RCTs evaluating other types of
interventions, such as sitting diaries, stepping devices and
assessing specifically standing meetings or walking meetings.

One ongoing study has been designed according to our
recommendations (O’Connell 2015). This study is a cluster-RCTs
and will have at least two intervention and two control sites.
This study has planned to assess the eDectiveness of sit-stand
or height adjustable desks and measure sitting at work with an
accelerometer-inclinometer.
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Methods Non-random allocation by clusters: CBA

Single-blind

Study duration: 3 months

Dropout: 9%

Location: Australia

Recruitment: control group participants were recruited from locations separated from the interven-
tion group participants by at least 1 building level
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Participants Population: employees in public health research centres within 2 academic institutions, aged 20-65
years

Intervention group: 18 participants

Control group: 12 participants

Demographics:

BMI: intervention group 22.6 (SD 2.6) kg/m2, control group 21.5 (SD 2.6) kg/m2

Interventions Duration: 3 months

Intervention: sit-stand desk

Control: sit-desk

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting/standing/stepping time (minutes/8-hour workday) measured at 1 week and 3
months. Transitions in positions measured by activPAL3 accelerometer-inclinometer and a self-ad-
ministered questionnaire

• Weight (kg), waist circumference (cm), hip circumference (cm), fat free mass (kg), fat mass (kg), fasting
blood lipids (Total cholesterol/HDL/Triglycerides) (mmol/L) and glucose (mmol/L) at 1 week and 3
months

• Self-reported health- and work-related outcomes
* Musculoskeletal symptoms by anatomical regions

* Other health symptoms: eye strain, headaches, digestion problems, trouble walking, trouble sleep-
ing, fatigue (scale 1-5)

* Work-related outcomes: ≥ 1 day oD sick (last 3 months), work performance (scale 1-10)

Notes This study was funded by a University of Queensland Major Equipment and Infrastructure grant. Alkha-
jah was supported by a United Arab Emirates Ministry of Higher Education and Scientifıc Research
Scholarship; Reeves was supported by a National Health and Medical Research Council (NHMRC) Early
Career Fellowship; Eakin was supported by an NHMRC Senior Research Fellowship; Owen was support-
ed by an NHMRC Senior Principal Research Fellowship; and Healy was supported by an NHMRC Early
Career Fellowship. Authors reported no financial disclosures.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomisation was not done as participants in intervention and control
groups were selected from different building locations.

Allocation concealment
(selection bias)

High risk Intervention and control groups were selected from two separate locations.
However no information on allocation concealment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The intervention group had sit-stand desks installed at their workplace and
received verbal instruction on their use, as well as written instructions on the
correct ergonomic posture for both sitting and standing and the importance of
regular postural change throughout the day. The control group had no change
in desks and participants were advised to maintain usual day-to-day activity.
The participants were probably aware of their allocation. The authors do not
report who gave the instructions to the intervention and control groups.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Alkhajah 2012  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Virtually no attrition: only one participant was missing from the control group
because of a malfunctioning accelerometer-inclinometer.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported. Study protocol
was not available.

Baseline comparability/
imbalance

High risk Baseline data for age and gender were similar. It seems probable that there
were baseline imbalances in awareness and physical activity levels between
intervention and control groups as participants to the intervention group were
selected from an academic institution focused on sedentary behaviour re-
search whereas participants in the control group were never involved in physi-
cal activity research.

Validity of outcome mea-
sure

Low risk The accelerometer-inclinometer is a valid instrument for the measurement of
sitting time.

Alkhajah 2012  (Continued)

 
 

Methods Random allocation by clusters

Single-blind

Study duration: 12 months

Dropout: more than 45% in both groups.

Location: Australia

Recruitment: participants were invited to attend an information session, during which eligibility was
confirmed and informed written consent was obtained.

Participants Population: employees from an international property and infrastructure group, located at two cities:
Sydney and Brisbane.

Organisational-support intervention (ORG) group: 9 teams with 117 employees

ORG + tracker group: 9 teams with 93 employees

Demographics:

Mean age: ORG group: 40.0 (SD 8.0), ORG + tracker group: 37.6 (SD 7.8)

% of males: ORG group 60 %, ORG+ tracker group 47 %

BMI: ORG group 25.0 (SD 3.4) kg/m2, ORG + tracker group 24.1 (SD 3.4) kg/m2

Interventions Duration: 12 months

Organisational-support intervention (ORG group): information booklet, five fortnightly emails con-
sisting of chosen activity-promoting tips, comments from participants or managers, images of partici-
pants taking part in the ‘Stand Up, Sit Less, Move More’ message and the organisation’s branding.

ORG + tracker group: organisational support combined with activity tracker

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting/standing/stepping time during work hours (minutes/10-hour workday) and overall
hours (minutes/16-hour) measured at 3 months and 12 months. Transitions in positions measured by
activPAL3 accelerometer-inclinometer

Brakenridge 2016 
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• Self-reported health- and work-related outcomes
* Health-related outcomes: stress (single item, 1–10 scale; higher scores indicate more stress), phys-

ical and mental health quality of life (12 items, 0–100 scale; higher scores indicate better quality
of life)

* Work-related outcomes (scale 1–10): job performance, job control, work satisfaction

Notes The authors declared that they have no competing interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation sequence was generated using randomisation website.

Allocation concealment
(selection bias)

Low risk A university staD member not involved in the study randomised

teams by strata (location B/small location A teams/large location A teams) to
either Group ORG or Group ORG + tracker.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Neither the research team nor participants were blinded to participants’ ran-
domisation status.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Missing data were imputed by chained equations.

Selective reporting (re-
porting bias)

Low risk All the outcomes mentioned in the protocol were reported.

Baseline comparability/
imbalance

High risk Group ORG had a higher proportion of males, senior leaders and overweight
participants, had fewer managers and reported more lower-extremity muscu-
loskeletal problems than Group ORG + tracker.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Brakenridge 2016  (Continued)

 
 

Methods Random allocation

Single-blind

Study duration: 8 months

Drop out: 10% (five participants were lost to follow-up and one discontinued the intervention).

Location: USA

Carr 2015 
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Recruitment: participants were recruited via an electronic advertisement on the company’s well-being
website. The advertisement included a link to an online eligibility survey. Research staD contacted in-
terested and eligible employees via telephone to schedule a baseline testing session.

Participants Population: healthy adults working in full-time sedentary jobs at a large private company were invited
to participate via an electronic advertisement on the company’s well-being website. They were physi-
cally inactive, overweight/obese.

Intervention group: 27 participants

Control group: 27 participants

Demographics:

Mean age: intervention: 45.2 (SD 10.9), control 45 (SD 10.7),

70% participants were females in both intervention and control groups

BMI: intervention 34.5 (SD 6.8) kg/m2, control 33 (SD 5.6)kg/m2

Interventions Duration of intervention: 16 weeks

Intervention: ergonomic workstation intervention; three activity-promoting emails/week and access
to a seated active workstation (elliptical machine, activeLife Trainer).

Control: ergonomic intervention and emails only.

Outcomes Outcome name, measurement time/tool (units of measurement)

• Occupational sedentary time and physical activity (% workday in light, moderate and vigorous inten-
sity) measured by accelerometer-inclinometer

• Cardiometabolic risk factors (weight, fat mass, lean mass, waist circumference, resting systolic and
diastolic blood pressure and resting heart rate)

• Musculoskeletal discomfort (self reported)

• Work productivity measured by Health and Work Performance Questionnaire

• Cognitive function measured as self reported time spent concentrating on work

Notes The second author, Dr Christoph Leonhard, owns propriety rights to the activeLife Trainer. No other fi-
nancial disclosures were reported by the authors.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A 1:1 randomisation scheme was generated by the principal investigator using
an online random sequence generator.

Allocation concealment
(selection bias)

Low risk Based on the randomisation scheme, participants were provided a sealed en-
velope indicating their treatment assignment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The envelope was provided by a research assistant who was previously un-
aware of the randomisation schedule, but the participants were not blinded.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Carr 2015  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 54 of the 60 participants completed all assessments. Five were lost to fol-
low-up and one discontinued the intervention thus yielding a total attrition of
10%.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported.

Baseline comparability/
imbalance

Low risk Mean age: intervention: 45.2 (10.9), control 45 (10.7), 70% participants were fe-
males in both intervention and control groups, BMI: intervention 34.5 (6.8) kg/
m2, control 33 (5.6)kg/m2

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Carr 2015  (Continued)

 
 

Methods Random allocation with cross-over and wait-list control

Participants were allocated randomly by drawing from the ballot four at a time. The first four were allo-
cated to intervention group and next four to control group for four weeks. The remaining participants
were assigned to the wait-list control condition and were placed on the waiting list in seven groups
(four to five people per group). After the initial four weeks, the previous control group received the in-
tervention with the next group from the ballot draw serving as their controls. This was repeated until all
nine groups had received the intervention.

Unblinded

Study duration: 9 weeks

Dropout: 7%

Location: Australia

Recruitment: project was advertised to staD as part of their workplace wellness program via internal
mail, staD meetings and information fliers in the office. StaD members who were interested in partici-
pating contacted the research team and received additional project information and an expression of
interest form. They could then join the study ballot by returning the expression of interest form.

Participants Population: staD from a non-government health agency in New South Wales, Australia

Demographics:

BMI (kg/m2): underweight (< 18.5): 13%, normal range (18.5–24.9): 50%, overweight (25–29.9): 25%,
obese (≥ 30): 13%

Interventions Duration of intervention: 9 weeks

Intervention: sit-stand desk

Control: no sit-stand desk

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in self-reported and objectively assessed time spent sitting, standing and walking/stepping
(minutes/day) before and after the use of a sit-stand desk measured by ActivPALs and self-report ques-
tionnaires.

• Domain specific sitting (minutes/day) over the whole day, assessed by self-report.

Chau 2014 
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Notes This research was supported by funding from Heart Foundation New South Wales, and Australian Na-
tional Health and Medical Research Council Program Grant (#569940).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomly drawn from a ballot by a researcher in the presence of potential
participants and other researchers. Participants were allocated to the inter-
vention group, control group and wait-list control condition.

Allocation concealment
(selection bias)

High risk Allocation concealment was not possible due to the open plan nature of the
study office environment.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Research staD, participants, and assessors were not blinded to group alloca-
tion.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Three participants who were missing age or BMI values were not included in
the analyses. Imputing values for these missing covariate values did not influ-
ence the effect of the intervention on the adjusted estimates for the outcomes,
nor did it change the effects age or BMI had on the outcome.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported. The study pro-
tocol was not available.

Baseline comparability/
imbalance

Low risk Since the trial used a cross-over design, all the participants would receive the
interventions at some point.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Chau 2014  (Continued)

 
 

Methods Non-random allocation: CBA

Single-blind

Study duration: 20 weeks

Dropout: 22%

Location: Australia

Recruitment: the research team gave a presentation about the study to team leaders and managers,
who then discussed the study with their staD. Participants joined the study by returning a signed con-
sent form to the researchers.

Participants Population: customer care (call centre) staD from two teams working at one worksite of a large
telecommunications company in Sydney, Australia.

Intervention group: 16 participants

Chau 2016 
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Control group: 15 participants

Demographics:

Mean age: control 35.1 (SD 11.5), intervention 31.0 (SD 10.0)

The intervention group had higher BMI than control group.

Interventions Duration: 19 weeks

Intervention: sit-stand desk + email reminders

Control: no sit-stand desk

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting/standing/walking time (minutes/8-hour workday) measured at 1 week, 4 weeks
and 19 weeks. Transitions in positions measured by activPAL3 accelerometer-inclinometer and a self-
administered questionnaire

• Self-reported perceptions about work, work-related energy, and feelings at work at baseline, 4, and
19 weeks post-installation of sit-stand desks (intervention)

Notes A co-author, Amanda Sainsbury has received payment from Eli Lilly, the Pharmacy Guild of Australia,
Novo Nordisk, and the Dietitians Association of Australia for seminar presentations at conferences. She
is also the author of The Don’t Go Hungry Diet (Bantam, Australia, and New Zealand, 2007) and Don’t
Go Hungry For Life (Bantam, Australia, and New Zealand, 2011).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomisation was not performed.

Allocation concealment
(selection bias)

High risk Allocation was not concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Neither the research team nor participants were blinded.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Low participant adherence to activity monitor use and device malfunction re-
sulted in high attrition rates.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported. Study protocol
was not available.

Baseline comparability/
imbalance

Low risk Both groups were comparable at baseline for age, sex and BMI.

Validity of outcome mea-
sure

Low risk The accelerometer and Occupational Sitting and Physical Activity Question-
naire (OSPAQ) are valid tools for the measurement of sitting time.

Chau 2016  (Continued)
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Methods Random allocation by clusters

Single-blind
Location: Amsterdam, the Netherlands
Recruitment: a top-down communication approach was used, starting with the management
• An explanatory meeting with team leaders
• Invitation to all employees from the department to participate in the study
• Data on sick leave, salary and the duration of employment was obtained through the Human Re-
source Management department

Participants Population description: office employees (18 years or above), working at the Dutch financial service
provider

Demographics:

Age in years: group motivational interviewing (GMI) 43.6 (SD 10.3); environmental modification 42.2 (SD
10.5); GMI + environmental modification 38.0 (SD 10.5); no intervention 40.7 (SD 9.2)

Male [n (%)]: GMI 73 (SD 61.9); Environmental modification 60 (SD 62.5); GMI + Environmental modifica-
tion 51 (SD 55.4); no intervention 65 (SD 61.3)

Interventions Duration of intervention: environmental modification: 12 months and GMI: 3.5 months

The Be Active & Relax program was evaluated using 4 arms:
• GMI (group motivational interviewing) and environmental modifications (3 clusters 92 employees);

GMI derived from Motivational Interviewing (MI). MI is a counselling style that stimulates behavioural
change by focusing on exploring and resolving ambivalence. A group setting has several benefits, e.g.
sharing experiences, providing feedback and giving support.
• Environmental modifications (3 clusters; 96 employees): 1) the VIP Coffee Corner Zone – the coffee
corner was modified by adding a bar with bar chairs, a large plant and a giant wall poster (a poster vi-
sualizing a relaxing environment, e.g. wood, water and mountains); 2) the VIP Open Office Zone – the
office was modified by introducing exercise balls and curtains to divide desks in order to reduce back-
ground noise; 3) the VIP Meeting Zone – conference rooms were modified by placing a standing table
(a table that allows you to stand while working) and a giant wall poster (as before); and 4) the VIP Hall
Zone - table tennis tables were placed and lounge chairs were introduced in the hall for informal meet-
ings. In addition, footsteps were placed on the floor in the entrance hall to promote stair walking.
• GMI (7 cluster; 118 employees);
• No intervention or control group (6 cluster; 106 employees)

Outcomes Outcome name, measurement time/tool (units of measurement)

• Primary outcome: need for recovery

• Secondary outcomes: daily physical activity, sedentary behaviour at work, detachment and relax-
ation, exhaustion, absenteeism, work performance, work engagement

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was executed by an independent researcher by using a com-
puter generated list from SPSS.

Allocation concealment
(selection bias)

Unclear risk No information

Co6eng 2014 

Workplace interventions for reducing sitting at work (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

54



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding of the participants and intervention providers for the social environ-
mental intervention was impossible.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Incompleteness of the data is taken into account with the multilevel analysis.
Loss to follow-up at 6 months was considerable (> 20%). However, there were
no significant differences at baseline between responders and non-respon-
ders.

Selective reporting (re-
porting bias)

Low risk All mentioned outcomes in the study protocol were reported.

Baseline comparability/
imbalance

Low risk No differences regarding age, gender, education, marital status, ethnicity,
working hours, general health, job demands, supervisor support. Males were
slightly over-represented.

Validity of outcome mea-
sure

High risk Validity of the questionnaire used in the study has not been tested.

Co6eng 2014  (Continued)

 
 

Methods Random allocation by clusters

Single-blind

Study duration: 3 months

Dropout:

Location: Denmark

Recruitment: recruited through a press release and an open invitation in an electronic newsletter
aimed at practitioners and health workers in municipalities and private workplaces all over Denmark

Participants Population: practitioners and health workers in municipalities and private workplaces all over Den-
mark

Intervention group: 173 participants in 10 offices

Control group: 144 participants in 9 offices

Demographics:

Mean age: intervention 46 (SD 10), control 45 (SD 11)

% of females: intervention 61%, control 73%

BMI: intervention group 26 (SD 5.0) kg/m2, control group 27 (SD 4.8) kg/m2

Interventions Duration: 3 months

Intervention: a multi-component work-based intervention (ambassadors, environmental changes, lec-
ture, workshop, emails and texts).

Danquah 2017 
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Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting, standing and number of prolonged sitting periods (> 30 min) - minutes/ 8-hour
workday, number of sit-to-stand transitions per hour in a workday, leisure sitting time and MVPA in
leisure (minutes/8-hour leisure) measured at 1 and 3 months. Transitions in positions measured by
activPAL3 accelerometer-inclinometer and a self-administered questionnaire

• Weight (kg), waist circumference (cm), fat free mass (kg), fat mass (kg), body fat percentage at 3
months

Notes Funded by Tryg Fonden, Denmark. The funders had no role in study design, data collection or analysis,
decision to publish or preparation of the manuscript.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk A senior researcher carried out the randomisation, using random number se-
quence in Stata

Allocation concealment
(selection bias)

Low risk Randomisation took place before baseline measurements were recorded, but
allocation was not disclosed to participants, researchers or data collectors un-
til the baseline assessments had been completed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The researchers were not blinded at follow-up.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk A blinded version of the data was used for data management and analysis.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Final levels of missing data on primary outcomes were 9% at baseline, 15%
at 1-month follow-up and 20% at 3- months follow-up. however missing data
were imputed by multiple imputations using chained equations.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the study protocol has been reported.

Baseline comparability/
imbalance

Low risk Both groups were comparable at baseline for age, sex and BMI.

Validity of outcome mea-
sure

Low risk ActiGraph GT3X accelerometer is a valid instrument for assessing physical ac-
tivity and sedentary behaviour

Danquah 2017  (Continued)

 
 

Methods Random allocation by clusters

Single-blind

Study duration: 3 months

Dropout:

Location: Belgium

De Cocker 2016 
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Recruitment: employees were invited to participate by email

Participants Population: employees of 2 companies (a university and an environmental agency) in Flanders

Intervention group: tailored group: 78 participants (2 departments), Generic group: 84 participants (2
departments)

Control group: 51 participants (2 departments)

Demographics:

Age in years: tailored 40.5 (SD 8.6), generic 40.7 (SD 9.7), control 39.3 (SD 9.0)

% of males: tailored 32%, generic 27%, control 15%

% of participants with high school/university education: tailored 58%, generic 70%, control 46%

BMI: tailored 24.2 (3.1) kg/m2, generic 23.6 (SD 3.5) kg/m2, control group 23.7 (SD 3.5) kg/m2

Interventions Duration: 3 months

Intervention: tailored group: personalised computer-tailored feedback about sitting time, including
tips and suggestions on how to interrupt (taking short standing breaks) and reduce (replacing sitting by
periods of standing) sitting, and in the end motivated participants were invited to create an action plan
to convert intentions into specific actions.

Generic group: generic information on the importance of reducing and interrupting sitting

Control: usual lifestyle

Outcomes Outcome name, measurement time/tool (units of measurement)

Self-reported changes in sitting (total sitting, sitting at work, domains of leisure sitting) measured at 3
months

Notes The first author is supported by the Research Foundation Flanders (FWO) (postdoctoral research fel-
lowship: FWO11/PDO/097). Authors declared no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk More than 10% participants were lost to follow-up in each comparison groups.

De Cocker 2016  (Continued)
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Selective reporting (re-
porting bias)

High risk Not every outcome mentioned in the study protocol has been reported.

Baseline comparability/
imbalance

Low risk The comparison groups did not differ in sociodemographic, work-related, and
health-related variables.

Validity of outcome mea-
sure

Low risk The WSQ has acceptable reliability (interclass correlation coefficient = .63) and
validity against objectively accelerometer-measured sitting time (r = .34 to r
= .45).

De Cocker 2016  (Continued)

 
 

Methods Random allocation by minimization

Single-blind

Study duration: 12 weeks

Drop out: 8%

Location: Switzerland

Participants Population: staD from the confederate Swiss health insurance company EGK

Intervention: 15 participants

Control: 16 participants

Demographics:

Age: intervention: 45 (SD 12), control: 40 (SD10)

Sex (m/f): intervention 4/11, control 4/12

BMI (kg/m2): Intervention: 23.7 (SD 3.7), control: 24.7 (SD 5)

Interventions Duration of intervention: 12 weeks

Intervention: computer prompt + information

Control: information only

Outcomes Outcome name, measurement time/tool (units of measurement)

• Sitting and standing time (hours/week) at 6 and 12 weeks of intervention measured by using the Acti-
Graph wGT3X-BT

• Test d2 of Brickenkamp (paper and pencil test used to examine attention and concentration process-
es)

• Neuromuscular outcomes (strength-endurance and balance outcome).

Notes Authors reported no conflict of interest

Risk of bias

Bias Authors' judgement Support for judgement

Donath 2015 
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Random sequence genera-
tion (selection bias)

Low risk Group assignment was randomly conducted according to the minimization
method: age, gender, BMI, physical activity and working time served as strata
criteria in order to minimize group differences in demographical variables.

Allocation concealment
(selection bias)

Unclear risk No information

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Testing personnel were blinded to group allocation. Participants were not
blinded.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 3 participants in the control group and 4 participants in the intervention group
withdrew due to job changes and illness (8% of participants). They were not in-
cluded in the analysis (i.e. no intention-to-treat analysis).

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported. Study protocol
was not available.

Baseline comparability/
imbalance

Low risk Group differences were minimized.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Donath 2015  (Continued)

 
 

Methods Random allocation with cross-over

Unblinded

Study duration: 10 weeks

Dropout: 1231 working hours data were missing

Location: USA

Recruitment: a word-of-mouth search was performed for finding interested companies to host the
study and Caldrea Inc. volunteered. A recruitment presentation was made at an all-employee meeting
(n ˜ 50) and was followed a few days later by enrolment interviews.

Participants Population: employees of Caldrea Inc. company, USA

Demographics: average age: 40.4 years; out of 28 participants, 19 were female

Interventions Duration of intervention: 4 weeks

Intervention: sit-stand desk

Three different models of desks were used: Workfit-S, a setup that attaches to the front of one’s exist-
ing desk that can hold the computer monitor, keyboard and mouse; Workfit-A, a setup that is identical
to Workfit-S but attaches to the back of one’s existing desk; and Workfit-D, a whole desk that is easily
moved up and down. The Workfit-A and S also came with an added work-surface and all three types of
desks came with anti-fatigue floor mats for comfort during standing.

Dutta 2014 
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Control: no sit-stand desk

Outcomes Outcome name, measurement time/tool (units of measurement)

Sitting time, standing time, and light activity at work self-reported and objectively assessed with ac-
celerometer-inclinometer

Self-reported energy and relaxation levels

Notes James A. Levine has patents in accelerometer algorithms with Gruve Technologies Inc. but he did not
access or analyse the raw the data from the Gruve device.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomly assigned to receive the intervention during period
1 or period 2, using a 1:1 allocation in 1 block of 35, using Microsoft Excel 2007.

Allocation concealment
(selection bias)

High risk Allocation concealment was not possible due to the nature of the intervention.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding of participants and personnel was not possible due to the nature of
intervention.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk If we assume a person works for 40 hours per week, then for 28 participants
the working hours will be 8960 hours for 8 weeks (4 weeks intervention and 4
weeks control period). However the study reported only 7,729 working hours
based on accelerometer data.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported. The study pro-
tocol was not available.

Baseline comparability/
imbalance

Low risk There were no significant differences in age or BMI between interventions and
control groups. Most of the participants were female.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Dutta 2014  (Continued)

 
 

Methods Random allocation

Unblinded

Study duration: 12 weeks

No dropouts

Location: Germany

Only part of the study was presented as all the data have not been analysed.

Ellegast 2012 
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Participants Population: desk-based employees at VDU workplaces

Demographics: mean age (years): 40.7 (range 24 to 58), control 42.1 (range 25 to 61)

4 female participants in both intervention and control groups

Mean BMI: 26.3 (SD 3.2) kg/m2

Interventions Duration of intervention: 12 weeks

Intervention

• A recreational intervention consisting of sit-stand workplaces: 1) electrically adjustable (68cm to
118cm) writing desk and PC-table; 2) height and angle adjustable lecterns in that were also movable
in the room combined with a foot stand; 3) stand tables during breaks; 4) table tennis in the cellar; 5)
individual changes to the VDU station plus oral and written instructions to use printers further away
and to use stairs.

• A behavioural intervention: 1) midday gymnastics (11.45am-12.00 am) with relaxation, stretch, power
and co-ordination exercises; participants were instructed to participate every day; 2) action: cycle to
work: every day participants could indicate if they cycled to work and be eligible for a prize; 3) after-
noon (lunch?) walk; 4) company sports offer; 5) bonus point system: for every activity performed the
participants got points that could be exchanged for small extras: apples, muesli bar etc.; 6) AiperMo-
tion: participants wore an activity monitoring device that they could read anytime; 7) step barometer;
every week the results of the step counter in the AiperMotion device was published as an average over
the week for every participant in one chart.

Control: usual office work

Outcomes Outcome name, measurement time/tool (units of measurement)

• Assessment of physical activity: changes in standing and sitting (min/day), number of steps and energy
expenditure

• Assessment of well-being and medical check-up: body mass index, multidimensional mood question-
naire, general medical examination

Notes This project was initiated and funded by the German Social Accident Insurance (DGUV).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Following correspondence with the authors, they replied: "Randomization by
computer generated list".

Allocation concealment
(selection bias)

Low risk Following correspondence with the authors, they replied: "our secretary, who
was not involved in the project, generated the allocation list".

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Following correspondence with the authors, they replied: "The participants
were blinded, the personnel was not blinded (they knew according to the sub-
ject code, who belongs to the Intervention group and to the Control group)".

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk No attrition

Ellegast 2012  (Continued)
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Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported.

Baseline comparability/
imbalance

Low risk Participants were recruited from different VDU workplaces. No significant dif-
ference in age of participants between intervention and control groups. 4 fe-
male participants in both intervention and control groups.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Ellegast 2012  (Continued)

 
 

Methods Random allocation: RCT

Single-blind

Study duration: 10 days

Dropout: 7%

Location: United Kingdom

Recruitment: healthy working adults who could stand unassisted recruited via poster and email

Participants Population: healthy adults working in an office at Glasgow Caledonian University in Scotland

Intervention group: 14 participants (computer prompts (CP))

Control group: 14 participants (education)

Demographics: CP group (mean age 49 (SD 8 years) were older than the education group (mean age 39
(SD 10) years), predominantly female (11 in CP group and 11 in education group), worked as adminis-
trators (4 in CP group and 3 in education group), researchers (5 in CP group and 7 in education group),
lecturers (5 in CP group and 4 in education group)

BMI: CP group 23.7 (SD 3.5) vs. education group 23.6 (SD 2.8)

Interventions Duration of intervention: 5 days but the participants were followed up for 10 days.

Intervention: CP + information

Control: information only (a short educational talk)

All participants received a short educational talk regarding the health risks of prolonged sitting stating
that standing every 30 minutes could be beneficial, and a short information leaflet was also provided.
Then participants in the intervention group had a prompting software installed in their personal com-
puter to remind them to take a break for 1 min every 30 minutes.

Outcomes Outcome name, measurement time/tool (units of measurement)

Assessed with thigh-mounted accelerometer-inclinometer

• Total sitting time (h/day)

• Number of sitting events (events/day)

• Number of prolonged sitting events (events/day)

• Duration of prolonged sitting events (h/day)

Notes This study was funded by the School of Health, Glasgow Caledonian University and formed the disser-
tation project for Masters of Rehabilitation Science of Rhian Evans, Henrietta Fawole, and Stephanie

Evans 2012 
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Sheriff. No financial support was received from any commercial company. No financial disclosures
were reported by the authors of this publication.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number generation was used.

Allocation concealment
(selection bias)

Low risk Information on the group assignment was placed into sequentially numbered
sealed opaque envelopes. The researcher was involved in opening the enve-
lope immediately after the education.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Both the researcher and participants were aware of the allocation. Awareness
of the purpose of the study may have led the education group participants to
behave differently during the study, which may have affected the outcomes.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Data treatment was conducted by a researcher blinded to the allocation of the
participants.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 2 participants were excluded from analyses due to incomplete data: 1 from the
CP group and 1 from the education group. As the same proportion of partici-
pants were excluded from both groups, the missing data did not have much
impact on outcomes.

Selective reporting (re-
porting bias)

High risk Not all outcomes mentioned in the study protocol were reported.

Baseline comparability/
imbalance

Low risk CP group (mean age 49 (SD 8) years) was older than the education group
(mean age 39 (SD 10) years), participants worked as administrators (4 in CP
group, 3 in education group), researchers (5 in CP group, 7 in education group),
or lecturers (5 in CP group, 4 in education group) and were predominantly fe-
male (11 in CP group, 11 in education group)

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Evans 2012  (Continued)

 
 

Methods Non-random allocation

Unblinded

Study duration: 6 months

Dropouts: 49%

Location: University of Jyväskylä, Finland

Recruitment: all faculty employees (n = 170) were invited to fill out a questionnaire between August
and September 2012 and again in February 2013.

Participants Population: healthy adults working in a university setting: researchers, teachers, administrative work-
ers, assistants, professors and technical workers.

Gao 2015 
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Intervention group: 24 participants

Control group: 21 participants

Demographics: mean age: intervention 47.8 (SD 10.8) years, control 39 (SD 8.5) years. 70.8% were fe-
males in the intervention group and 81% were females in the control group.

BMI (kg/m2): intervention: 24.8 (SD 3.9), control: 23.3 (SD 3.8)

Interventions Duration of intervention: 6 months

Intervention: sit-stand desk

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in occupational sedentary time (% of work time spent sitting and standing) measured by self-
reported questionnaire

• Changes in health outcomes and work ability measured by self-reported questionnaire

• Daily usage of the sit–stand function measured by self-reported questionnaire

Notes The study was funded by the China Scholarship Council (201206320092).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk The study did not employ randomisation. Part of the personnel moved to a
renovated building with sit-stand desks.

Allocation concealment
(selection bias)

High risk Allocation was not concealed.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk No blinding

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk The questionnaire was returned by 92 employees at baseline, before working
at sit–stand desks, and 61 employees after 6 months. Those who completed
the questionnaire only once were excluded, leaving 45 individuals who were
included in the analysis. The study lost 49% participants during follow-up.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the protocol were reported.

Baseline comparability/
imbalance

High risk In the intervention group participants were older and had more experience of
office work. 70.8% were females in the intervention group and 81% were fe-
males in the control group. BMI (kg/m2): intervention: 24.8 (3.9), control: 23.3
(3.8)

Validity of outcome mea-
sure

High risk Validity of the questionnaire used in the study has not been tested.

Gao 2015  (Continued)
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Methods Random allocation

Unblinded

Study duration: 10 weeks

Dropout: 16%

Location: UK, Australia and Spain

Recruitment: participants came from 3 major regional universities in 3 countries, represented by a
lead investigator in each university, who had expressed an interest in running an employee interven-
tion at their respective university as part of an evolving, international project.

Participants Population: white-collar (i.e. professional, managerial, or administrative) university staD from the UK
(n = 64), Australia (n = 70) and Spain (n = 80)

Intervention groups:

• route walking group 60 participants;

• incidental walking group 59 participants.

Control group: 60 participants

Demographics: mean age (years): route walking group 42.1 (SD 9.2); incidental walking group 41 (SD
9.7), control group 40.8 (SD 11.4)

Women were predominant in all 3 groups

Mean BMI (kg/m2): route walking group 25.1 (SD 4), incidental walking group 25.4 (SD 4.3), control
group 24.2 (SD 3.8)

Interventions Duration of intervention: 10 weeks

Interventions: walking strategies (route and incidental walking)

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Number of steps assessed by an unsealed pedometer (Yamax SW-200) accompanied by a diary

• Sitting time (minutes/day) assessed by a logbook

Notes Authors declared that they had no competing interests.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Pre-intervention workday step counts and block stratification were used to as-
sign participants at each site randomly and equally to a waiting list control or
one of two intervention groups.

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 

Unclear risk Not reported

Gilson 2009 
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All outcomes

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk From a potential sample size of 214 participants, 16% (n = 35) had missing data
at pre-intervention or 2 or more intervention measurement points. These data
were removed prior to analyses, resulting in a final sample size of n = 179.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported. The study pro-
tocol was not available.

Baseline comparability/
imbalance

Low risk Age was not significantly different between groups: 42.1 (SD 9.2) years in the
route walking group; 41 (SD 9.7) years in the incidental walking group and 40.8
(SD 11.4) years in the control group. Study participants were predominantly
women. All participants were white collar workers (i.e. professional, manageri-
al, or administrative).

Validity of outcome mea-
sure

Low risk Paper-based diaries were used to report sitting time at work.

Gilson 2009  (Continued)

 
 

Methods Random allocation

Unblinded

Study duration: 10 weeks

Dropout: 14%

Location: USA

Recruitment: strategically placed fliers posted around the Arizona State University Downtown Phoenix
Campus, email advertisements delivered to employees through the Employee Wellness Committee,
and word of mouth.

Participants Population: currently employed adults with predominantly sedentary occupations working in the
Greater Phoenix area in 2012-2013

Intervention group: 12 participants

Control group: 10 participants

Demographics:

Mean age: intervention 44.2 (SD 12.5), control 47.2 (SD 13.5)

50% females in both groups

BMI: intervention 24.1 (SD 3) kg/m2, control 30.6 (SD 5) kg/m2

Intervention group composed of significantly more “official and managerial level” individuals.

Interventions Duration of intervention: 10 weeks

Intervention: one orientation to walking workstation, 5 bi-weekly newsletters, specifically targeting
workplace sitting behaviours, 5 bi-weekly FAQ’s and access to study website for intervention content,
latest sedentary behaviour research and links for tools for decreasing sitting time at work.

Gordon 2013 
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Control: health education

Outcomes Outcome name, measurement time/tool (units of measurement)

Sitting time/workday (minutes/8-hour workday) measured by accelerometer-inclinometer. Partici-
pants were also asked to complete a daily log to determine work schedule and verify obtained incli-
nometer and accelerometer data

Notes Thesis presented in partial fulfilment of the requirements for the degree Master of Science.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Group allocation was decided by tossing a coin.

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk One participant from both groups withdrew, due to busy schedule; 1 partici-
pant from both groups was excluded due to device malfunction; and 1 partici-
pant from the control group was excluded due to refusal to wear accelerome-
ter. Intention-to-treat analysis was followed for data analysis.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported. Study protocol
was not available.

Baseline comparability/
imbalance

High risk Intervention group composed of significantly more “official and managerial
level” individuals. Age of participants in the control group was 47.2 (SD 13.5)
and in the intervention group was 44.2 (SD 12.5). There were 50% females in
both groups. There was significant difference in BMI of participants between
intervention and control groups.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Gordon 2013  (Continued)

 
 

Methods Random allocation

Unblinded

Study duration: 8 weeks

Dropout: 4%

Location: UK

Graves 2015 
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Recruitment: consent was sought from 11 departmental managers for employee recruitment. All em-
ployees in consenting departments received an overview of the study and participant information
sheet, and were invited to a study information session via an email from the research team.

Participants Population: office workers from one organisation (Liverpool John Moores University, Liverpool, UK).
Employees within the approached departments were predominantly administrative staD.

Intervention group: 26 participants

Control group: 21 participants

Demographics:

Mean age: intervention 38.8 (SD 9.8) years, control 38.4 (SD 9.3) years

89% in intervention group and 67% in control group were females

BMI (kg/m2): intervention 67.4 (SD 13.8), control 70.5 (SD 16.4)

Interventions Duration of intervention: 8 weeks

Intervention: sit-stand desk combined with face-to-face training and ergonomic information.

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Sitting time, standing and walking time (minutes/day) measured by paper-based diary to record

• Vascular outcomes: B-mode images of the brachial artery

• Plasma glucose, triglycerides and total cholesterol

• Musculoskeletal outcomes on a Likert scale from 0 (no discomfort) to 10 (extremely uncomfortable)

• Acceptability and feasibility

Notes Ergotron Ltd provided the sit-stand desks but had no involvement on the provenance, commissioning,
conduct or findings of the study. No other financial disclosures were reported by the authors of this pa-
per.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomised using a randomised block design and random
number table.

Allocation concealment
(selection bias)

High risk One member of the research team assigned the participants to a treatment
arm, based on a design and table with alternating scheme.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Researchers were aware of the allocation and participants may have also been
aware of the allocation due to the nature of the intervention.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The authors conducted a per-protocol analysis and excluded participants from
analyses for outcomes to which they did not contribute data. For workplace
sitting, standing and walking, the per-protocol analysis was compared with an
intention-to-treat analysis, as a sensitivity analysis.

Graves 2015  (Continued)
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Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported.

Baseline comparability/
imbalance

Low risk Groups were comparable at baseline except for a higher proportion of women
in the intervention group (89% versus 67% in the control group).

Validity of outcome mea-
sure

Low risk Ecological Momentary Assessment diaries were used to report sitting time at
work.

Graves 2015  (Continued)

 
 

Methods Non-random allocation by clusters (floor): CBA

Unblinded

Study duration: 3 months

Dropout: 14%

Location: Melbourne, Australia

Recruitment: an invitation email was sent to all potential participants to attend one of two 30-minute
study information sessions delivered by research staD. Participants who subsequently expressed inter-
est were screened via telephone for eligibility.

Participants Population: from a single workplace (Comcare: the government agency responsible for workplace
safety, rehabilitation and compensation for Australian government workplaces) in metropolitan Mel-
bourne, Australia

Intervention group: 19 participants

Control group: 19 participants

Demographics: mean age 42.4 (SD 10.6) years in the intervention group and 42.9 (SD 10.3) years in the
control group

Women were predominant in the intervention group and men were predominant in the control group.

Mean BMI (kg/m2): intervention group 27.5 (SD 6.1); control group 26.2 (SD 4.6)

Interventions Duration of intervention: 4 weeks

Intervention: the intervention communicated 3 key messages: “Stand Up, Sit Less, Move More” and
had the following components:

• organisational (a 45-minute researcher-led consultation with unit representatives from the interven-
tion group and management followed by a workshop for all intervention participants);

• environmental (installation of sit–stand desks); and

• individual elements (30-minute face-to-face consultation with each intervention participant, followed
by 3 telephone calls (1/week)).

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Sitting, standing, and moving at the workplace (minutes/8-h workday) assessed by accelerometer-in-
clinometer at baseline and their changes at 3-month follow-up

• Weight (kg), waist circumference (cm), hip circumference (cm), fat free mass (kg), fat mass (kg), fasting
blood lipids (mmol/L) and glucose (mmol/L) baseline vs. 3 months

Healy 2013 
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• Self-reported health- and work-related outcomes baseline vs. 3 months
* Musculoskeletal symptoms by anatomical regions

* Other health symptoms: eye strain, headaches, digestion problems, trouble walking, trouble sleep-
ing, fatigue (1-5 scale)

* Work-related outcomes ≥ 1 sick day (in the last month), > 1 day worked while suffering health prob-
lems (in the last month), work performance (1-10 scale)

Notes This study was funded by an NHMRC project grant and the Victorian Health Promotion Foundation. Er-
gotron provided the height-adjustable desks (www.ergotron.com). No financial disclosures were re-
ported by the authors and the authors declared that there were no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Randomisation was not done.

Allocation concealment
(selection bias)

High risk Allocation into groups was by floor, with intervention participants (primarily
administrative staD) working on the floor above the control participants (pre-
dominantly senior administrative staD).

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Research staD, participants, and assessors were not blinded to group alloca-
tion.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

High risk Assessors were not blinded to group allocation.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 4 participants, 2 each from the intervention and control groups withdrew and
2 further participants, 1 each from the intervention and control groups were
lost during follow-up. As the same proportion of participants were excluded
from both groups, the missing data did not have much impact on outcomes.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported. The study pro-
tocol was not available.

Baseline comparability/
imbalance

Low risk There were more women in the intervention group than in the control group.
The mean age of both groups was similar. All participants were recruited from
a single workplace in metropolitan Melbourne, Australia.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Healy 2013  (Continued)

 
 

Methods Random allocation by clusters

Single-blind

Study duration: 3 months

Dropout: 12 months

Location: Australia

Healy 2016 
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Recruitment: an information session about the study was presented for consenting teams within each
site, with summary material also provided via e-mail. Employees within these participating teams were
then screened by telephone for eligibility.

Participants Population: staD from the department of human services (a large Australian Government organisa-
tion), desk-based office workers

Intervention group: 7 worksites, 164 participants

Control group: 7 worksites, 144 participants

Demographics:

Mean age in years: intervention 44.6 (SD 9.1), control 47.0 (SD 9.7)

% females: intervention 65.4%, control 72.6%

BMI: intervention group 28.61 (SD 6.46) kg/m2, control group 28.61 (SD 5.48) kg/m2

Interventions Duration: 3 months

Intervention: multicomponent intervention composed of organisational (Consultation workshop, tai-
lored email messages to promote organisational strategies by team champions) environmental (dual
screen sit-stand desk), and individual-level strategies and targeted change at both the individual and
the cluster levels (face to face coaching and telephone calls by study-trained health coaches).

Control: usual practice

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting/standing/stepping time (minutes/8-hour workday) and overall sitting time (min-
utes/16-hour) measured at 3 months and 12 months. Transitions in positions measured by activPAL3
accelerometer-inclinometer

• Adverse events

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomisation was done by generating a randomisation plan for up to 24 clus-
ters in one block.

Allocation concealment
(selection bias)

Low risk Randomisation was performed by a research staD member not involved in re-
cruitment or data collection.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants and study staD were unblinded to group allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk The sensitivity of results were assessed by using multiple imputation by
chained equations.

Healy 2016  (Continued)
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Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the protocol section were reported.

Baseline comparability/
imbalance

Low risk There were more females in the intervention group compared to control
group. Both groups were comparable in terms of age and BMI.

Validity of outcome mea-
sure

Low risk activPal accelerometer is a valid instrument for assessing physical activity and
sedentary behaviour.

Healy 2016  (Continued)

 
 

Methods Non-random allocation

Study duration: 6 months

Drop outs: 47%

Location: United States

Recruitment: participants were contacted by email with an invitation to participate in the study

Participants Population: call centre workers in a company (healthways) in USA. Healthways Inc., a well-being im-
provement company with headquarters in Franklin, Tennessee, has multiple call centres in which their
Health Coaches, Clinicians (Nurses and Dieticians), and Customer Service Representatives work.

Intervention: sit-stand desks (45 participants0, standing desks(46 participants)

Control: seated (47 participants)

Demographics: mean age in years: sit-stand 34.8 (SD 11.5), standing 28.9 (6.8), seated 35 (SD 13.2)

% female participants: sit-stand 71%, standing 59%, seated 70%

BMI: sit-stand 29 (SD 9.13), standing 26.8 (SD 5.5), seated 27.8 (SD 5.7)

Interventions Duration of intervention: 6 months

Sit-stand desk vs. standing desk

Outcomes Outcome name, measurement time/tool (units of measurement)

• Self reported changes in sitting/standing (minutes/ workday) measured at 6 months

• Energy expenditure (calories/minute)

• Participants experiences with the new workstation at 6 months

Notes Data for seated group not reported.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk Likely not random and it may be that people swapped desks because of open
design of call centre.

Allocation concealment
(selection bias)

High risk Assignment to the workstation type was dependent on Healthways, and it
made assignments as random as possible.

Kress 2014 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk High dropout (47% attrition)

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported. The study pro-
tocol was not available.

Baseline comparability/
imbalance

Low risk Mean age of participants was higher for sit-desk (control) group. Both groups
were comparable at baseline for gender and BMI.

Validity of outcome mea-
sure

Unclear risk The armband accelerometer (SenseWear model) is a valid instrument for as-
sessing physical activity and sedentary behaviour

Kress 2014  (Continued)

 
 

Methods Random allocation

Single-blind

Study duration: 5 weeks

Dropout: 18%

Location: Australia

Recruitment: employees were invited to participate through internal email communication.

Participants Population: employees from the Health Promotion Unit (HPU) of a local health district in the Sydney
metropolitan region.

Control group: Group 1 (10 participants)

Intervention group: Group 2 with 8 participants, Group 3 with 7 participants, Group 4 with 7 partici-
pants

Demographics:

BMI: intervention group 22.6 (SD 2.6) kg/m2, control group 21.5 (SD 2.6) kg/m2

Interventions Duration: 4 weeks

Control: Group 1 usual seated work

Intervention: sit-stand desk: Group 2 alternated between 40 minutes sitting and 20 minutes standing,
Group 3 alternated between 30 minutes sitting and 30 minutes standing, Group 4 alternated between
20 minutes sitting and 40 minutes standing; in addition all intervention group received email reminders

Outcomes Outcome name, measurement time/tool (units of measurement)

Li 2017 
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• Objectively measured total sitting, standing and stepping/walking time, and sit-to-stand (STS) transi-
tions during work and non-work hours assessed by an activPAL accelerometer-inclinometer and self-
reported using Occupational sitting and physical activity questionnaire and The Active Australia Sur-
vey (AAS)

• Self-reported leisure time physical activity (LTPA)

• Sleep duration

Notes Authors reported no conflict of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were assigned identification codes that were randomised using
permuted blocks with block size 8 and 4.

Allocation concealment
(selection bias)

Low risk Group allocation sequence was generated by a study investigator who was not
involved in data analysis.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding participants or all members of the research team to group allocation
was not possible due to the nature of the trial.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The researcher conducting the data analysis was blinded to the group alloca-
tion of participants until analyses were completed.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 7 participants in intervention and 1 in control group lost to follow-up (25% at-
trition rate).

Selective reporting (re-
porting bias)

High risk All outcomes mentioned in the study protocol were not reported.

Baseline comparability/
imbalance

Low risk Intervention and control group were comparable for age, sex and BMI at base-
line.

Validity of outcome mea-
sure

Low risk activPal accelerometer is a valid instrument for assessing physical activity and
sedentary behaviour

Li 2017  (Continued)

 
 

Methods Random allocation

Single-blind

Study duration: 3 months

Dropout: 11%

Location: Australia

Recruitment: through posters and word-of-mouth

Participants Population: full-time desk-based employees in the Charlottetown area.

Intervention group: 16 participants

MacEwen 2017 
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Control group: 12 participants

Demographics:

Mean age in years: intervention 43.2 (SD 9.7), control 48.9 (SD 11.4)

BMI: intervention group 36.5 (SD 9) kg/m2, control group 34.6 (SD 7) kg/m2

Interventions Duration: 3 months

Intervention: sit-stand desk

Control: no sit-stand desk

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting/standing/stepping time (minutes/8-hour workday) measured at 12 weeks. Transi-
tions in positions measured by activPAL3 accelerometer-inclinometer

• Weight (kg), waist circumference (cm), BMI, body fat %, estimated V02max (ml/min/kg), systolic and di-

astolic BP (mmHg), fasting blood lipids (Total cholesterol/HDL/LDL/Triglycerides) (mmol/L), glucose
(mmol/L), HbA1c (%), aortic augmentation Index (%), subendocardial variability (%) at 12 weeks

Notes The project was supported by StepsCount, Inc

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomly assigned via coin flip to intervention and control
group.

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Four participants were excluded from analysis (14% attrition).

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the study protocol were reported.

Baseline comparability/
imbalance

High risk Participants in the control group were older (48.9 years, SD 11.4) than the in-
tervention group (43.2 years, SD 9.7) and the intervention group had higher

BMI (36.5 kg/m2, SD 9) than the control group (34.6 kg/m2 SD 7).

Validity of outcome mea-
sure

Low risk activPal accelerometer is a valid instrument for assessing physical activity and
sedentary behaviour

MacEwen 2017  (Continued)
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Methods Random allocation

Single-blind

Study duration: 9 weeks

Dropout: 22%

Location: United States

Recruitment: university email lists and flyers distributed at local businesses.

Participants Population: university employees in office settings with set hours (8:00 a.m.-5:00 p.m.) but not set
break schedules

Long break group: 25 participants

Short break group: 24 participants

Demographics:

Mean age in years: long break: 38.92 (SD 7.88), short break: 38.50 (SD8.67)

All participants were females and 60% of them were obese

Interventions Duration: 8 weeks

Long break (LB) vs. short break (SB)

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting behaviour/light activity/moderate activity (minutes/ workday) measured at 8
weeks, assessed by Actigraph GT3X accelerometer

• Weight (kg), waist circumference (cm), systolic and diastolic blood pressure, fasting blood lipids (Total
cholesterol/Triglycerides) (mmol/L) and glucose (mmol/L) at 8 weeks

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were randomised to the SB or LB group using a random digit gen-
eration Microsoft Excel.

Allocation concealment
(selection bias)

Low risk Participants were randomised to the SB or LB group, by an investigator not in-
volved with testing.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were not blinded to their treatment group assignment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Total 11 employees (22.4%) dropped out over 8 weeks. No ITT analysis

Mailey 2016 
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Selective reporting (re-
porting bias)

Low risk All the outcomes mentioned in the protocol were reported.

Baseline comparability/
imbalance

High risk Participants assigned to the LB group had higher total cholesterol (P = 0.02)
and fewer minutes of sedentary time per workday (P = 0.05) at baseline than
participants assigned to the SB group

Validity of outcome mea-
sure

Low risk Actigraph GT3X accelerometer is a valid instrument for assessing physical ac-
tivity and sedentary behaviour.

Mailey 2016  (Continued)

 
 

Methods Allocation by clusters, 2 groups randomly and 2 group non-randomly: CBA

Unblinded

Study duration: 3 months

Dropout: 13.6%

Location: University of Queensland, Brisbane, Australia

Recruitment: a recruitment email explaining the study's purpose and procedures was sent to all staD
from consenting units. Interested employees emailed the project manager and were interviewed via
telephone to assess eligibility.

Participants Population: desk-based office workers located on the same office floor, aged between 20–65 years
from 3 different campuses

Intervention group:

• multi component: 12 participants;

• workstation only: 13 participants.

Control group: 13 participants

Demographics: mean age in the multi component group was 37.3 (SD 10.7) years, 43 (SD 10.2) years in
the workstation only group, and 48 (SD 11.6) years in the control group. There were no men in the multi
component group, 3 in the workstation only group, and 4 in the control group.

Interventions Duration of intervention: 3 months

Interventions:

• multi-component intervention consisted of the installation of height-adjustable workstations and or-
ganisational-level (management consultation, staD education, manager emails to staD) and individ-
ual-level (face-to-face coaching, telephone support) elements;

• workstation-only intervention consisted of the installation of height-adjustable workstations and oc-
cupational health and safety instructions from the project manager.

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

All outcomes were assessed at 3-month follow-up

• Changes in sitting, standing, and moving at work (minutes/8-h workday) assessed with an accelerom-
eter-inclinometer

• Musculoskeletal symptoms by anatomical regions

Neuhaus 2014a 
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• Work related outcomes: work performance, ≥ 1 sick day (in the last month), > 1 day worked while
suffering health problems (in the last month)

• Study feasibility and acceptability

• Adverse events

Notes Funding source: Australian Postgraduate Award Scholarship, UQ School of Population Health Top-Up
Scholarship and research student funding, Queensland Health Core Infrastructure Funding, and UQ Ma-
jor Equipment and Infrastructure and NHMRC Equipment Grant.
Height-adjustable workstations were provided by Ergotron.

No other financial disclosures were reported by the authors.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk The 2 units that were located closer to the research centre were randomised to
the intervention arms and the more distant unit was allocated to the control
arm. No further information provided on the method used to generate the ran-
dom sequence.

Allocation concealment
(selection bias)

High risk The faculty staD were allocated to the multi component group, department
staD were allocated to the workstation only group and campus staD were allo-
cated to the control group.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The participants and personnel knew the group to which they had been allo-
cated.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 25% of participants were lost in the sit-stand desk plus counselling group, and
one participant, i.e. 7% each, in of the other two groups. The high attrition of
participants from the sit-stand desk plus counselling group will have affected
the outcome.

Selective reporting (re-
porting bias)

High risk Not all the outcomes mentioned in the study protocol were reported.

Baseline comparability/
imbalance

Low risk All the participants had desk-based jobs at the University of Queensland in
Brisbane, Australia. The mean age in the multi component group was 37.3 (SD
10.7) years, in the workstation only group it was 43 (SD 10.2) years, and 48 (SD
11.6) years in the control group. There were no men in the multi component
group, 3 in the workstation only group, and 4 in the control group.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Neuhaus 2014a  (Continued)

 
 

Methods Random allocation

Unblinded

Pedersen 2013 
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Study duration: 13 weeks

No dropouts

Location: Tasmania, Australia

Participants Population: chosen from 460 desk-based Tasmania Police employees across several metropolitan sec-
tors

Intervention group: 17 participants

Control group: 17 participants

Demographics: mean age: intervention group 41.5 (SD 12.39) years, control group 43.88 (SD 9.65) years

Interventions Duration of intervention:13 weeks

Intervention: computer prompts

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

Published: daily workplace energy expenditure (calories/workday) for different activities estimated
from occupational physical activity questionnaire at 13 weeks vs. baseline

Unpublished: self-reported time spent sitting at work (minutes/day) at 13 weeks

Notes This research was launched through a research partnership between the Tasmania State Police Depart-
ment and the University of Tasmania; funded by the Tasmanian government’s Healthy@Work grant
scheme. The authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Following correspondence with the authors, they replied: "We used a random
numbers generation software through the web".

Allocation concealment
(selection bias)

High risk Following correspondence with the authors, they replied: "The researchers did
randomisation, so we did not blind to the allocation".

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Following correspondence with the authors, they replied: "Since it was field
based, participants were not blind to the treatment groups".

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk There were no drop outs or exclusion of data.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported. A study proto-
col was not available.

Pedersen 2013  (Continued)
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Baseline comparability/
imbalance

Low risk All participants were employees of the Tasmania police department. Age was
not significantly different between groups: 41.5 (12.4) years in the intervention
group, and 43.88 (9.6) years in the control group.

Validity of outcome mea-
sure

Low risk Occupational Sedentary and Physical Activity Questionnaire (OSPAQ) which
had moderate validity was used for assessing time spent sitting at work.

Pedersen 2013  (Continued)

 
 

Methods Non-random allocation: CBA

Study duration: 6 months

Dropout: 45%

Location: United States

Recruitment: email from human resource department of company

Participants Population: employees of a call centre company in the Eastern United States.

Intervention group: sit-to-stand (45 participants) and standing (46 participants)

Control group: seated (47 participants)

Demographics:

Mean age in years: sit-stand group: 34.8 (SD 11.5), stand group: 28.9 (SD 6.8), seated group: 35.0 (SD
13.2)

% of females: sit-stand group 71.1%, stand group 58.7%, seated group 70.2%

BMI: sit-stand group 29.0 (SD 9.13) kg/m2, stand group 26.8 (SD 5.5) kg/m2, seated group 27.8 (SD 5.7)
kg/m2

Interventions Duration: 3 months

Sit-to-stand vs. standing vs. seated workstation

Outcomes Outcome name, measurement time (units of measurement)

• Proportion of monitored time in each activity level - sedentary, light, moderate and vigorous activity
at 3 months and 6 months

• Steps per minute at 3 months and 6 months

Notes Authors have not reported post intervention values for seated control group

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

High risk While not completely random, management did their best to randomise em-
ployees between the workstation conditions. The call centre layout and team
make-ups consisted of groups of four to eight workstations. Because of this,
and the arrangement within the facility, management kept the type of work-
station within each group constant.

Pickens 2016 
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Allocation concealment
(selection bias)

High risk Not reported but based on above quote, unlikely the allocation was concealed

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk High dropout rate at three months (30%) and six months (45%) follow-up
times. No ITT analysis.

Selective reporting (re-
porting bias)

Low risk All the outcomes mentioned in the methods section were reported

Baseline comparability/
imbalance

High risk Age and sex is significantly different where persons using a standing worksta-
tion were 5 years younger and had more men. Also many more in this group
were ‘health coaches’ and fewer were in customer services.

Validity of outcome mea-
sure

Low risk The questionnaire used to assess activity outcomes in this study were based
on the International Physical Activity Questionnaire (IPAQ), and the Modified
Occupational Sitting and Physical Activity Questionnaire (OSPAQ)

Pickens 2016  (Continued)

 
 

Methods Random allocation

Study duration: 13 days

Dropout: 32%

Location: Canada

Recruitment: email sent by human resource personnel on the researchers' behalf to potential partici-
pants.

Participants Population: office workers employed in the head office of one large private company in Canada

High personal/high contextual norm (n = 35), high personal/low contextual norm (n = 36), low person-
al/high contextual norm (n = 35) and low personal/low contextual norm (n = 36)

Demographics:

Mean age in years: 40.30 (SD 12.02)

66% of participants were females

Interventions Duration: 10 days

High personal/high contextual norm vs. high personal/ ow contextual norm vs. low personal/high con-
textual norm vs. low personal/low contextual norm

Outcomes Outcome name, measurement time (units of measurement)

• Prolonged sitting time (minutes/workday) assessed by self report

Priebe 2015 
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• Standing, walking, and stair use were reported as number of times during the workday assessed by
self report

Notes This work was supported by a Vanier Canada Graduate Scholarship (first author) from the Social
Sciences and Humanities Research Council of Canada.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were manually randomly assigned using random number tables
to one of four conditions.

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Very high dropout (32% attrition)

Selective reporting (re-
porting bias)

Low risk No protocol. All the outcomes mentioned in the method section were report-
ed.

Baseline comparability/
imbalance

Unclear risk Not reported

Validity of outcome mea-
sure

Unclear risk Not reported

Priebe 2015  (Continued)

 
 

Methods Random allocation by cluster

Single blind

Study duration: 27 weeks

Dropouts: 28%

Location: Spain

Recruitment: office workers were first invited to participate in an on-line survey to identify those with
low and moderate PA levels. Then they were invited to participate in the intervention by email or phone
calls.

Participants Population: administrative and academic staD working at six campuses in four Spanish Universities in
Galicia, the Basque Country and Catalonia

Intervention group: 135 participants (3 clusters)

Puig-Ribera 2015 
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Control group: 129 participants (3 clusters)

Interventions Duration of intervention: 8 weeks

Intervention: automated web-based intervention (W@WS) to encourage incidental walking and short
walks during the workday. The walking strategies focused on breaking occupational sitting time by in-
cidental walking into work tasks such as moving rather than sitting during lectures and seminars, not
sitting to take phone calls, short walks (5–10 minutes) within University campuses, active transport
(e.g. walking to work whenever possible) or active lunch breaks.

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

Self-reported occupational sitting time (minutes/day) measured by paper dairy log

Daily step counts measured by Pedometer, Yamax-200

Physical risk factors (waist circumference, BMI, blood pressure)

Notes The study was funded by the Spanish Ministry of Science and Innovation (MICCIN) (project reference
DEP 2009-1147). The funders had no role in study design, data collection and analysis, decision to pub-
lish, or preparation of the manuscript.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Campuses were randomly assigned by worksite to an intervention (n = 3; de-
ployed W@WS) or comparative group (n = 3; maintained normal behaviour).
In each region, one university campus was randomly assigned to the program
(intervention group; IG) and another campus acted as a comparison group
(CG).

Authors replied to our request for further information but their reasoning was
unclear.

Allocation concealment
(selection bias)

Unclear risk Authors replied to our request for further information but their reasoning was
unclear.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Following correspondence with authors, they replied: “In the "big universi-
ties": the comparison and the intervention campuses were located in different
cities and therefore, participants from each campus were not aware that an-
other campus was doing the intervention. In the "small universities": Each uni-
versity was located in a different city (Barcelona and Vic). Thus, participants
did not know there was another university doing the intervention.” Howev-
er because of the self-evident nature of the intervention awareness of their
own exposure to a certain changed environment or intervention might have
changed their behaviour.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk Number of withdrawals was unbalanced in two groups, with more in the in-
tervention group. There were 33 (24%) in the intervention and 41 (32%) in the
control group.

Selective reporting (re-
porting bias)

Low risk All the outcomes mentioned in the protocol were reported.

Puig-Ribera 2015  (Continued)
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Baseline comparability/
imbalance

Unclear risk Not reported

Validity of outcome mea-
sure

Low risk Paper-based diary was used to report sitting time at work.

Puig-Ribera 2015  (Continued)

 
 

Methods Random allocation

Single-blind

Study duration: 14 weeks

Dropouts: 14%

Location: Australia

Recruitment: participants were recruited via an email

Participants Population: employees of Lockheed Martin Mission System and Training business unit: primarily de-
velops software solutions and training/simulation technologies for both civil and commercial markets.
2500 full-time employees of whom 90% in sedentary computer work for a large percentage of their
workday

Intervention group: ergonomic training (16 participants), adjustable desks (23 participants), training
and desks (20 participants)

Control group: 13 participants

Demographics: mean age in years: 37.2 (SD 9.4)

BMI: 26.9 (SD 4.4) kg/m2

Interventions Duration of intervention: 14 weeks

Intervention: Training vs. adjustable desks vs. training and desks

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting/standing/walking time (minutes/9-hour workday) assessed by self report at week
1, 2, 3, 4, 6, 10, 14

• Discomfort level, musculoskeletal pain, fatigue

Notes No conflict of interest reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were listed out in Excel and randomly placed into one of the four
groups.

Allocation concealment
(selection bias)

Unclear risk Not reported

Sandy 2016 
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Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Not reported

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk < 10% attrition rate

Selective reporting (re-
porting bias)

Low risk No protocol; all the outcomes mentioned in the methods section are reported.

Baseline comparability/
imbalance

Unclear risk Baseline characteristics of participants not reported

Validity of outcome mea-
sure

High risk Only mentioned self report. No information on validity of questionnaires used.

Sandy 2016  (Continued)

 
 

Methods Random allocation

Single-blind

Study duration: 3 months

Dropouts: 24%

Location: USA

Recruitment: in-house distribution of print and electronic media. Potential participants received an
email providing a link to an online survey that included a series of screening questions designed to as-
sess participant eligibility.

Participants Population: pool of 728 overweight/obese and sedentary employees at a single office

Intervention group: 15 participants

Control group: 16 participants

Demographics: mean age: intervention 40 (SD 9.5) years, control 40.3 (SD 10.9) years

One male participant and 40 female participants

BMI: intervention 36.1 (SD 8.7) kg/m2, control 35.6 (SD 8.2) kg/m2

Interventions Duration of intervention: 3 months

Intervention: treadmill desk plus counselling

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

Schuna 2014 
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Physical activity (minutes/hour) and sedentary behaviour (minutes/hour) measured by accelerome-
ter-inclinometer.

Body mass, body fat percentage, and BMI

Notes This research was supported by Blue Cross and Blue Shield of Louisiana.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Following correspondence with authors, they replied: "Statisticians generated
a random list".

Allocation concealment
(selection bias)

Low risk Following correspondence with authors, they replied: “The randomisation
codes were sealed in envelopes with randomisation numbers”.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Following correspondence with authors, they replied: “Participants were not
blinded. Intervention personnel and Project Manager were not blinded”.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Does not appear to have attrition bias

Selective reporting (re-
porting bias)

High risk The trial registry mentions a follow-up of 6 months but the study reports only 3
months' follow-up.

Baseline comparability/
imbalance

Low risk Age, sex and occupation were similar in both the intervention group and the
control group at baseline.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Schuna 2014  (Continued)

 
 

Methods Random allocation by cluster

Unblinded

Study duration: 6 days

Dropouts: 23%

Location: USA

Recruitment: employees with clerical positions were identified through University directory.

Participants Population: full-time employees (employed > 20 years) engaged in a sedentary occupation

Intervention: stand group: 29 participants; step group: 31 participants

Demographics: mean age: stand: 42.3 (SD 11.6) years, step: 46.1 (SD 10.5) years

Swartz 2014 
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60% were females in stand group and 75% were females in step group

BMI: stand: 29.3 (SD 7.3) kg/m2, step: 27.7 (SD 7.4) kg/m2

Interventions Duration of intervention: 3 days

Intervention: computer-based versus wrist worn prompts

Outcomes Outcome name, measurement time/tool (units of measurement)

Total sitting time (minutes/workday), duration of longest sitting bout (minutes/workday), number of
sitting bouts/workday of 30 min or more, standing time (minutes/workday), stepping time, sit/stand
transitions measured by accelerometer-inclinometers.

Notes The Clinical and Translational Science Institute of Southeastern Wisconsin supported this research.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random number generation was used to assign participants to either the
stand group or step group.

Allocation concealment
(selection bias)

Low risk Assignments were written out and placed in sealed numbered envelopes.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk The envelopes were opened sequentially by a researcher; participants were in-
formed of group assignment.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

High risk 18 participants were excluded, 9 each from stand group and step group. Rea-
sons were dropout, equipment malfunction and not wearing monitor properly.
The authors did not conduct intention-to-treat analysis.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the methods section were reported. The study pro-
tocol was not available.

Baseline comparability/
imbalance

Low risk No baseline differences were found between the two groups for age, body
mass, height or BMI.

There was however difference in gender with the Stand group having 60% fe-
males and the Step group having 75%.

Validity of outcome mea-
sure

Low risk The accelerometer is a valid instrument for the measurement of sitting time.

Swartz 2014  (Continued)

 
 

Methods Random allocation

Single-blind

Study duration: 5 weeks

Tobin 2016 
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Dropouts: 29%

Location: Australia

Recruitment: participants were recruited via an email sent to all staD working in the study locations

Participants Population: participants were recruited from four locations across two organisations. The organisa-
tions were a non-government organisation and a university. All locations were office-based environ-
ments.

Intervention group: 26 participants

Control group: 26 participants

Demographics: mean age in years: intervention 34.8 (SD 10.5), control 34.3 (SD 8.9)

% female participants: intervention 89%, control 84%

Interventions Duration of intervention: 5 weeks

Intervention: sit-stand desk + instructions/ergonomic assessment

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting/standing/stepping time (minutes/8-hour workday) measured at 5 weeks. Transi-
tions in positions measured by activPAL3 accelerometer-inclinometer

• Self-reported mental health- and physical health outcomes

Notes This study was funded by Healthway (File No: Healthway Promotion Research Agreement 24008). The
sit-stand workstations were supplied by Ergotron (www.ergotron.com).

Authors had no conflicts of interest to report

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk Not reported (only use the word randomised, no protocol to check)

Allocation concealment
(selection bias)

Unclear risk Not reported

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Participants were probably aware of allocation because of self evident nature
of intervention.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Similar proportions of participants were missing from final analysis in both
groups.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported. Study protocol
was not available.

Tobin 2016  (Continued)
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Baseline comparability/
imbalance

Low risk Participants in control and intervention groups were comparable in age, sex,
BMI and education at baseline.

Validity of outcome mea-
sure

Low risk activPAL is a valid instrument for assessment of physical activity and seden-
tary behaviour

Tobin 2016  (Continued)

 
 

Methods Random allocation

Single-blind

Study duration: 2 weeks

Dropouts: 8%

Location: United States

Recruitment: not reported

Participants Population: staD at a United States university in desk jobs

Intervention group: 26 participants

Control group: 22 participants

Demographics: mean age in years: 48 (SD 10)

All participants were females

Mean BMI: 30.5 (SD 8.2) kg/m2

Interventions Duration of intervention: 1 week

Intervention: audible alert and text message every hour and information on behavioural choices and
health risks associated with prolonged sitting

Control: no intervention

Outcomes Outcome name, measurement time/tool (units of measurement)

• Changes in sitting (hours/ workday) measured at 2 weeks. Transitions in positions measured by activ-
PAL3 accelerometer-inclinometer

• Perceived wellness score (scale 3 to 29)

Notes No conflict of interest reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Random assignment included assigning participants by table of random num-
bers to 1 of 2 groups.

Allocation concealment
(selection bias)

Unclear risk Not reported

Urda 2016 

Workplace interventions for reducing sitting at work (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

89



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Group assignment was doubly blinded until the end of week 1, at which time
both the participants and the investigator were aware of group assignment.
However, Its not for the duration of intervention

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Low attrition (8%)

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the method section were reported. Study protocol
was not available.

Baseline comparability/
imbalance

Unclear risk Participants characteristics at baseline not reported

Validity of outcome mea-
sure

Low risk activPAL is a valid instrument for assessing physical activity and sedentary be-
haviour.

Urda 2016  (Continued)

 
 

Methods Random allocation

Unblinded

Study duration: 12 months

Dropout: 11%

Location: Amsterdam, the Netherlands

Participants Population: all employees from 2 Dutch research institutes were invited to participate, between April
and November 2010

Intervention group: 129 participants

Control group: 128 participants

Demographics: mean age of the study population was 46 years

67% of participants were women

About 60% of the study population had a healthy weight (BMI 18.5-25).

Interventions Duration of intervention: 6 months but the participants were followed up for 12 months.

Intervention: the Mindful VIP intervention consists of 8 weeks of in-company mindfulness training with
homework exercises, followed by 8 sessions of e–coaching. The homework exercises comprised a vari-
ety of formal (“body scan” meditation, sitting meditation) and informal exercises (small exercises, such
as breathing exercises when starting up the computer, and grocery shopping mindfully). Additionally,
free fruit and snack vegetables were provided during the 6 months. In addition, lunch walking routes,
and a buddy-system were offered as supportive tools.

Control: received information on existing lifestyle behaviour-related facilities that were already avail-
able at the worksite.

van Berkel 2014 
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Outcomes Outcome name, measurement time/tool (units of measurement)

• Vigorous physical activity in leisure time (minutes/week) assessed with questionnaire and accelerom-
eter-inclinometer

• Sitting at work (minutes/week) assessed with questionnaires

• Fruit intake (servings/day)

• Determinants of lifestyle behaviours

Notes The authors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Participants were individually randomised to either the intervention or control
group, using a computer-generated randomisation sequence.

Allocation concealment
(selection bias)

High risk After randomisation, the research assistant notified each participant by email
about the group to which he or she was allocated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

High risk Blinding of the participants and the trainers was not possible.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Not reported

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk 8 participants were lost to follow-up from the intervention group and 17 from
the control group. The authors conducted intention-to-treat analysis by linear
mixed-effect models.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the study protocol were reported.

Baseline comparability/
imbalance

Low risk Mean age was similar between the intervention group and control group.
There were 63.6% women in the intervention group and 71% in the control
group. All participants were from two Dutch research institutes.

Validity of outcome mea-
sure

High risk Validity of the questionnaire used in the study has not been tested.

van Berkel 2014  (Continued)

 
 

Methods Allocation randomly by cluster

Double-blind

Study duration: 6 months

Dropout: 43% in occupational physicians (OPs) and 10% in employees

Location: Amsterdam, the Netherlands

Recruitment: OPs were recruited by the Netherlands Society of Occupational Medicine via a direct
mailing to their members' registry (> 2100 OPs). OPs were asked to recruit 1 or more companies of

Verweij 2012 
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medium or large size (> 100 workers). Next, OPs recruited employees via a health risk appraisal consist-
ing of anthropometric measurements and subsequent health advice.

Participants Population: OPs from the Netherlands Society of Occupational Medicine and employees from medium
or large sized companies in the Netherlands

Intervention group: OPs (n = 7), employees (n = 274)

Control group: OPs (n = 9), employees (n = 249)

Demographics: mean age of employees in the intervention group was 46 (SD 8) years, mean age in the
control group was 48 (SD 9) years. Percentages of men were 62% and 65% in the intervention and con-
trol groups respectively. 33% of employees in the intervention group and 27% of employees in the con-
trol group had a normal BMI.

Type of worker

Intervention group: blue collar (manual labour) 15%; white collar 70%; client contact 15%

Control group: blue collar 17%; white collar 73%; client contact 10%

Interventions Duration of intervention: 6 months

Intervention: guideline-based counselling by OP providing advice to employers on how to assess
and intervene on the obesogenic work environment. Conducted by OPs as 5 face-to-face behavioural
change counselling sessions for employees to improve their lifestyle to prevent weight gain.

Control: usual care by physician

Outcomes Outcome name, measurement time/tool (units of measurement)

• Sitting at work and leisure (minutes/day) assessed by a questionnaire

• Physical activity assessed by Short questionnaire to assess health enhancing physical activity
(SQUASH)

• Dietary behaviour (daily servings/week): fruit intake assessed by Short Fruit and Vegetable question-
naire, consumption of energy-dense snacks was assessed by using the fat list

• Weight-related measures: waist circumference (cm), body weight (kg) and body height (cm)

Notes This study was funded by the Netherlands Organisation for Health Research and Development. The au-
thors report no conflicts of interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk OPs who consented to participate were randomly assigned to the intervention
or control group by an independent researcher using Random Allocation Soft-
ware (V.1.0; Isfahan University of Medical Sciences)

Allocation concealment
(selection bias)

High risk After randomisation, the principal researcher notified OPs of the group to
which they had been allocated.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk As OPs themselves were the intervention providers, they could not be blind-
ed for allocation. OPs were asked not to reveal their group to participating em-
ployees or assistants performing measurements.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Waist circumference, body weight and height were measured by unblinded
OPs or by blinded clinic employees. However blinding for assessment of sitting
was not reported

Verweij 2012  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

High risk 28 OPs were randomised, but 12 (43%) did not participate in the study at all.
However, the remaining OPs recruited employees well, matching the number
of planned employees. During the 6-month intervention period, employees
from both groups were lost to follow-up (7 from the intervention group and
16 from the control group). These subjects (n = 53) were significantly younger,
women, and had a lower income than study completers.

Selective reporting (re-
porting bias)

Low risk All outcomes mentioned in the study protocol were reported.

Baseline comparability/
imbalance

Low risk Age, sex and occupation were similar in both the intervention group and the
control group at baseline.

Validity of outcome mea-
sure

High risk Validity of the questionnaire used in the study has not been tested.

Verweij 2012  (Continued)

Abbreviations
BMI: body-mass index
CBA: controlled before-and-aPer study
h: hour(s)
OP: occupational physician
CP: computer prompts
RCT: randomised controlled trial
SD: standard deviation
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Aadahl 2015 Not conducted in a workplace setting.

Did not report workplace sitting, only total sitting.

Adams 2012 Not all the participants were working.

Did not report workplace sitting as a separate outcome. Total sitting time reported.

Aittasalo 2004 Did not report workplace sitting as a separate outcome. Sitting time reported separately for work-
ing days and non-working days but the working days included both work and leisure time.

Alderman 2014 Not RCT or CBA.

Did not report workplace sitting.

Arrogi 2017 Did not report workplace sitting

Audrey 2015 Not conducted in a workplace setting.

Barbieri 2017 Did not report workplace sitting

Ben-Ner 2014 Did not report data on sitting time at work separately. Daily sitting time (during waking hours) was
measured with an accelerometer but it included both work and leisure time.

Berberien 2016 Not RCT or CBA.

Biddle 2015 Not conducted in a workplace setting.
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Study Reason for exclusion

Bird 2014 Not RCT or CBA.

Bjorklund 2015 Did not report workplace sitting

Boreham 2005 This was a stair-climbing training study that took place during working hours, but sitting time was
not assessed.

Bouchard 2015 Not RCT or CBA.

Brown 2012 Did not report workplace sitting.

Buchholz 2016 Not RCT or CBA.

Carr 2013 No data reported for sitting time at work. Daily sedentary time (criterion: 0 steps/minute) was mea-
sured with StepWatch (accelerometer attached on ankle), but it included both work and leisure
time (the monitor was kept during all wakeful hours for 7 consecutive days). Correspondence with
the author was unclear regarding the distinction between work and leisure in sitting time. It is also
not clear what the StepWatch measures as an accelerometer.

Carter 2015 Not RCT or CBA. Does not describe a full working day.

Chae 2015 Not RCT or CBA (pre-post design).

All the participants did not complete the program.

Cheema 2013 Did not report workplace sitting.

Chia 2015 Did not report workplace sitting.

Following correspondence with authors they replied: "We did not specifically measure sitting time
but had an indication of the time spent in the office (these are desk bound participants- when they
filled in the questionnaire of alertness by the hour (0900-1700hrs)".

Cifuentes 2015 Not RCT or CBA.

Clemes 2014 Not RCT or CBA.

Pedometers were used to record sitting time and step counts.

DeCocker 2015 Not RCT or CBA.

Dewa 2009 Did not report workplace sitting. Sitting time was assessed (IPAQ) but it included both work and
leisure time.

Elmer 2014 Not RCT or CBA.

Outcome is energy expenditure not time spent sitting at work.

Engelen 2017 Not RCT or CBA.

Fennell 2017 Did not report workplace sitting

Foley 2016 Not RCT or CBA.

Freak-Poli 2011 Not an RCT or CBA.
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Study Reason for exclusion

Workplace sitting not reported. Sitting time was questioned separately for weekdays and weekend
days but it included both work and leisure.

Ganesan 2016 Did not report workplace sitting

Gardner 2015 Not conducted in a workplace setting.

Gilson 2012 Not an RCT or CBA.

Did not report workplace sitting.

Gilson 2015 Not RCT or CBA.

Gilson ND 2012 Not an RCT or CBA.

Gorman 2013 Not an RCT or CBA.

Green 2016 Not RCT or CBA.

Grunseit 2012 Not an RCT or CBA.

Hadgraft 2017 Did not report workplace sitting

Hedge 2004 Sitting time was not reported in hours (only %).

The length of intervention was not the same for everybody (no detailed information, stated “4-6
wks”).

Irvine 2011 Not an RCT or CBA.

No quantitative data on sitting time at work.

Jancey 2016 Not RCT or CBA.

John 2011 Not an RCT or CBA.

Did not report workplace sitting. Daily sitting time (waking hours) was measured with an ac-
celerometer, but it included both work and leisure time.

Jones 2017 Did not report workplace sitting

Júdice 2015 Did not report workplace sitting, only total sitting time.

Kennedy 2007 Did not report workplace sitting.

Kerr 2016 Not conducted in a workplace setting.

Koepp 2013 Not an RCT or CBA.

Lara 2008 Not an RCT or CBA.

Did not report workplace sitting.

Liu 2016 Not RCT or CBA.

Maeda 2014 Not RCT or CBA.
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Study Reason for exclusion

Participants were university students.

Mahmud 2015 Did not report workplace sitting

Mainsbridge 2014 Did not report workplace sitting.

Mair 2014 Did not report workplace sitting.

Marshall 2003 Did not report workplace sitting. Sitting time was assessed (IPAQ, short version) but it included
both work and leisure time (reported as ‘weekday sitting time’).

McAlpine 2007 Not a normal working day, but an experimental office facility.

Not an RCT or CBA.

Miyachi 2015 Did not report workplace sitting.

NCT01221363 Following correspondence with the authors, they replied: "Ours is not a work place intervention
study, but a 'total sitting time' community-based intervention study where the individual behav-
ioural intervention addresses all domains of life, i.e. leisure time, work, transportation etc. Approx-
imately 1/3 of participants are not working (retired or unemployed) and those who do work, do
not necessarily have sedentary work, since our main inclusion criterion was minimum 3.5 hours of
leisure time sitting/day. Consequently our primary outcome measure is objectively measured total
daily sitting time (activPAL), and we only have rather crude self-report measures on sitting time at
work."

Ognibene 2016 Did not report workplace sitting

Opdenacker 2008 Did not report workplace sitting. Sitting time was assessed (IPAQ) but it included both work and
leisure time.

Ouyang 2015 Not conducted in a workplace setting.

Participants were sedentary overweight females.

Parry S 2013 Did not report workplace sitting.

Reported sedentary time measured by accelerometer. Sedentary time was defined as an activity
having less than 100 counts on an accelerometer.

Pilcher 2017 Did not report workplace sitting

Poirier 2016 Did not report workplace sitting

Pronk 2012 Not an RCT or CBA.

Roossien 2017 Not RCT or CBA.

Schwartz 2016 Did not report workplace sitting

Slootmaker 2009 Did not report workplace sitting. Daily sitting time (waking hours) was measured with an ac-
celerometer, but it included both work and leisure time.

Sternfeld 2009 Did not report workplace sitting. Sedentary time assessed during leisure.

Straker 2013 Not an RCT or CBA.
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Study Reason for exclusion

Taylor 2016 Did not report workplace sitting

Thogersen-Ntoumani 2013 Did not report workplace sitting.

Thompson 2014 Did not report workplace sitting. The authors used accelerometers, but converted their results into
energy expenditure/day (no separation between work and leisure time).

Thorp 2015 Outcome is energy expenditure not time spent sitting at work.

Torbeyns 2016 Did not report workplace sitting

Torbeyns 2017 Not RCT or CBA.

Tucker 2016 Did not report workplace sitting

vanNassau 2015 Not RCT or CBA.

Wirick 2016 Not conducted in a workplace setting.

Yancey 2004 Did not report workplace sitting.

Østerås 2005 Not an RCT or CBA.

Abbreviations
CBA: controlled before-and-aPer study
IPAQ: International physical activity questionnaire
RCT: randomised controlled trial
 

Characteristics of studies awaiting assessment [ordered by study ID]

 

Methods Randomised controlled trial

Participants Sedentary office workers (n = 127; ages 22-64; BMI = 28.5±6.1 kg/m2) were recruited from three Min-
nesota employers.

Interventions The intervention consisted of 4 groups for 6 months: 1) Control, 2) Move (30 minutes of light activi-
ty during the workday), 3) Stand (standing 50% of the workday using a sit-stand workstation), or 4)
Stand + Move (combined Stand and Move).

Outcomes Outcomes were assessed at baseline and at 6 months' follow-up using the following cardiometa-
bolic risk factors: blood pressure, fasting blood glucose, log of fasting triglycerides, and HDL-cho-
lesterol.

Notes We could not find the full-text article.

Carpenter 2015 

 
 

Methods No information available

Participants No information available

Dutta 2013 
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Interventions No information available

Outcomes No information available

Notes We could not find the full-text article.

Dutta 2013  (Continued)

 
 

Methods Pre-post design

Participants Scottish working adults

Interventions A 30-minute individual discussion incorporating cognitive behavioural strategies (e.g. decisional
balance, goal setting) to encourage individuals to think about their current sedentary behaviour
and strategies to change.

Duration of intervention: 2 weeks

Outcomes Time spent sitting/lying, standing, stepping, step counts and sit-to-stand transitions.

Notes We could not find the full-text article.

Kirk 2012 

 
 

Methods Random allocation

Participants Desk-based employees

Interventions Intervention: height-adjustable workstation

Control: no intervention

Outcomes Change in workplace sedentary time assessed at 4 weeks after installation of height-adjustable
workstations, and 4 weeks after removal of height-adjustable workstations

Change in workplace absenteeism using the World Health Organization Health and Work Perfor-
mance Questionnaire

Change in workplace presenteeism using the World Health Organization Health and Work Perfor-
mance Questionnaire

Notes Principal Investigator: Simon H Till, Sheffield Hallam University

NCT02932787 

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title  

Methods Random allocation in clusters

Location: Australia

ACTRN12612001290886 
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Recruitment: not yet recruiting

Participants Population: male and female employees of Rockhampton Regional Council working either full-
time or part-time, aged 18-65 years

Interventions Participants will be asked to wear a pedometer during the 6-week challenge and to record the
number of steps they have taken each day on the Central Queensland University 10,000 Steps web-
site.

Control: no intervention

Outcomes Primary outcome: total steps of physical activity measured using the Yamax Digiwalker DW-150
pedometer

Secondary outcomes

• BMI (kg/m2)

• Health-related quality of life, measured using the Australian quality of life scale: AQoL-15

• Mood, measured using Depression Anxiety Stress Scales (DASS-21)

• Physical activity, measured using self-reported Active Australia Questionnaire

• Total minutes of sitting at work, measured using the adapted workforce sitting questionnaire and
occupational physical activity questionnaire

Starting date It is unclear whether the study has started at all. The study was promised to take place in 2013 and
the study registration has not been updated.

Contact information Mitch Duncan, email: m.duncan@cqu.edu.au

Notes Primary sponsor: Government funding body Central Queensland Hospital and Health Service

ACTRN12612001290886  (Continued)

 
 

Trial name or title  

Methods Random allocation

Recruitment: not yet recruiting

Participants Population: office-based workers aged 18 years and over, working at least 0.6 full-time equivalent

Interventions The organisational plus technology support intervention lasts for 8 weeks and consists of the fol-
lowing components:

• a participant information session (30-45 minutes);

• an electronic information booklet;

• a unit representatives' consultation workshop (2-4 hours);

• the training of team managers;

• PLUS technology support: participants will wear a LUMOback posture sensor device around their
waists for 8 weeks.

Control: will receive all the elements of the intervention except PLUS technology support.

Outcomes Primary outcome

• Daily sitting time and workplace sitting time assessed objectively using an activPAL accelerome-
ter-inclinometers

ACTRN12614000252617 

Workplace interventions for reducing sitting at work (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

99



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Secondary outcomes

• Mediators and moderators of any change

• Reliability and validity of the LUMOback

• Standing and moving time (a) at the workplace and (b) across the day

Starting date It is unclear whether the study has started despite mentioning anticipated date of first participant
enrolment 17/03/2014. The study registration has not been updated.

Contact information Genevieve Healy, email: g.healy@uq.edu.au

Notes Primary sponsor: University Cancer Prevention Research Centre, The University of Queensland,
Australia

ACTRN12614000252617  (Continued)

 
 

Trial name or title The Inphact treadmill study

Methods Random allocation

Location: Sweden

Recruitment: recruitment and screening of participants has been completed.

Participants Population description: healthy overweight and obese office workers (n = 80) with mainly seden-
tary tasks will be recruited from office workplaces in Umeå, Sweden.

Interventions The intervention group will receive a health consultation and a treadmill desk, which they will use
for at least one hour per day for 13 months.

Control: the control group will receive the same health consultation, but continue to work at their
regular workstations.

Outcomes Primary outcome:

Physical activity and sedentary time during workdays and non-workdays as well as during working
and non-working hours on workdays will be measured objectively using accelerometers (Actigraph
and activPAL) at baseline and after 2, 6, 10, and 13 months of follow-up.

Secondary outcome:

Food intake will be recorded and metabolic and anthropometric variables, body composition,
stress, pain, depression, anxiety, cognitive function, and functional magnetic resonance imaging
will be measured at 3–5 time points during the study period.

Starting date November 2013

Contact information Tommy Olsson, email: tommy.g.olsson@umu.se

Notes Sponsors: Not reported

Bergman 2015 

 
 

Trial name or title Stand & Move at Work

Buman 2017 
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Methods Random allocation by clusters

Location: United States

Recruitment: not yet recruiting

Participants Population description: worksites will be enrolled in the greater Phoenix, AZ, USA and Minneapo-
lis, MN, USA metropolitan regions. Selected worksites will be drawn from three distinct work sec-
tors: higher education, industry/healthcare (e.g., law firms, health insurance providers), and gov-
ernment (e.g. state departments).

Interventions Multicomponent interventions comprising of sit-stand workstation, e-newsletter, individualised
coaching, prompts and engagement of worksite administrators and managers to enact policy-level
workplace modifications

Outcomes Primary outcomes: time spent sitting and LPA at work, will be assessed with the activPAL3 ac-
celerometer-inclinometer

Secondary outcomes: cardiometabolic risk, workplace productivity, work engagement, and work-
place satisfaction

Starting date  

Contact information Matthew P. Buman, email address: matthew.buman@asu.edu

Notes Study supported by the National Institutes of Health [R01CA198971].

Buman 2017  (Continued)

 
 

Trial name or title TRial of Economic Incentives to Promote Physical Activity (TRIPPA)

Methods Random allocation

Location: Singapore

Recruitment: on a rolling basis, and in two steps. In the first step, companies were engaged
through existing contacts and “cold calls”. If companies responded positively, a study briefing was
conducted to apprise the management of study details. Once we received confirmation of partici-
pation from the management team, we proceeded to step two of the recruitment process. Recruit-
ment materials (e.g., electronic direct mails, posters, and newsletters) communicating the nature
of the research study were disseminated to employees through internal channels unique to each
company. The materials directed potential participants to the study website for additional infor-
mation. Employees were also invited to attend a presentation conducted by the study team at each
participating worksite.

Participants Population description: employees from 13 companies spanning 15 worksites in Singapore

Interventions 4 arms: “basic package” comprising two educational booklets, Fitbit arm, two incentive arms (cash
or charity)

Outcomes Primary outcome: MVPA bout minutes/week as measured via accelerometry

Secondary outcomes:

• daily and weekly steps, total minutes of sedentary/light, moderate and vigorous physical activity
per week (counts all moderate and vigorous minutes, including those that do not meet the criteria
for MVPA bouts);

• adherence to the commonly cited 10,000 steps/day target;

Finkelstein 2015 
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• changes in body mass index (BMI) and systolic blood pressure;

• quality of life as measured by the EuroQoL's EQ-5D-5L instrument, productivity losses as mea-
sured by the Work Productivity and Activity Impairment (WPAI) scale;

• cardiorespiratory fitness assessed by Non-Exercise Fitness Test (NEFT;)

• cost-effectiveness outcomes.

Starting date  

Contact information Eric A. Finkelstein, e-mail address: eric.finkelstein@duke-nus.edu.sg

Notes This study is supported by the Singapore Ministry of Health's Health Services Research Competitive
Research Grant (HSRG/022/2012).

Finkelstein 2015  (Continued)

 
 

Trial name or title  

Methods Random allocation

Location: Finland

Recruitment: recruitment is performed in the city of Jyväskylä, Finland, by delivering advertise-
ments to parents via kindergartens and primary schools that have been pre-randomised to control
and intervention groups after balancing different environmental and socioeconomic regions within
the city.

Participants Population description: families from Jyväskylä region, Finland

Interventions Tailored counselling targeted to decrease sitting time by focusing on commuting and work time.

Control: no intervention

Outcomes Changes in physical activity, health-related indices and maintenance of the behavioural change

Starting date December 2011

Contact information Taija Juutinen, email: taija.m.juutinen@jyu.fi

Notes Study sponsors: Ministry of Education and Culture, Finland

Finni 2011 

 
 

Trial name or title Take A Stand for Workplace Health: A Sit-stand Workstation Project Evaluation

Methods Random allocation

Recruitment: active, not recruiting

Participants Population: office employees primarily engaged in desk-based work at one of the two worksites
involved in the study (Macmillan Cancer Support, Public Health England)

Interventions Duration of intervention: 12 months

Three-arm trial

Hall 2015 
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Intervention: a sit-stand workstation only and a multi-component sit-stand workstation interven-
tion including individual and organisation-level approaches

Control: usual practice (seated workstation)

Outcomes • Objective measures of sitting, standing, and physical activity using ActivPAL3™ and ActiGraph
(GT3X+)

• Understanding of the influence of organisational culture on sitting, standing and physical activity
behaviour in the workplace using qualitative methods

Starting date May 2014

Contact information Jenifer Hall, email: Jennifer.Hall@brunel.ac.uk

Notes Sponsors and collaborators: Brunel University, Macmillan Cancer Support, Ergotron, Public
Health England

Hall 2015  (Continued)

 
 

Trial name or title Booster breaks: health promoting work breaks

Methods Random allocation

Participants Population: employees with sedentary office jobs from four workplaces in a large, urban south-
western U.S. city.

Interventions Three-arm trial

Intervention: Computer Prompt (individualized PA work breaks) group and Booster Break group

Control: usual break group

Outcomes Primary outcomes: lipid profile, blood pressure, height, weight, International Physical Activity
Questionnaire (IPAQ), pedometer readings

Secondary outcomes: physical activity mediators and employee and organisational psychosocial
constructs: self-report assessments.

Starting date January 2009

Contact information Wendell Taylor, email: Wendell.C.Taylor@uth.tmc.edu

Notes Sponsor: National Institutes of Health (USA)

ISRCTN25767399 

 
 

Trial name or title  

Methods Random allocation

Location: Australia

Mackey 2011 
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Participants Population: employees of 1 of 3 of the university’s campuses located in Sydney and Melbourne,
working on a part-time or full-time basis in either a job with an academic or administrative desig-
nation.

Interventions Duration of intervention: 12 weeks

The intervention will comprise 2 distinct treatment phases targeting behaviour adoption (weeks
1-4) and adherence (weeks 5-12) using 'stages of behaviour change' principles

• Adoption phase of the walking intervention will consist of individually targeted, supervised, 60-
minute education/information group sessions of 5-6 participants held once a week

• The adherence phase of the walking intervention will be self-directed and remotely monitored to
encourage participant compliance and progression. Participants will select their own preferred
walking option(s) from 3 alternatives, walking routes, walking within tasks (walk and talk semi-
nars or meetings) or walking for transport. Participants will be encouraged to select a mix of the
options from day-to-day depending on their preferences.

Control: no intervention

Outcomes Primary outcome:

Average workday step count: measured by pedometer (Yamax SW-200) and averaged over 5 work-
days at each time point

Secondary outcomes

• Mental health status: the psychological well-being of participants will be measured by a validated
self-administered questionnaire; Kessler-10

• Physical activity participation will be measured by the validated Active Australia Survey

• Physical health status will be measured by 3 standard measures of cardiovascular and metabolic
health
* Blood pressure

* Waist circumference

* Body fat percentage

* Work ability

Starting date March 2010

Contact information Martin Mackey, email: martin.mackey@sydney.edu.au

Notes Study sponsors: Australian Research Council: ARC (Industry) Linkage Grant

Professor Philip Taylor

Mackey 2011  (Continued)

 
 

Trial name or title  

Methods Random allocation

Location: United Kingdom

Recruitment: will be recruited through: 1) employment databases and invited via letter/email, and
2) adverts in local newsletters and flyers posted within the buildings of target organisations.

Participants Population description: office-based employees from two companies in Cambridge, UK

Mantzari 2016 
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Interventions Intervention: sit-stand desks

Control: no intervention

Outcomes • Physical activity energy expenditure estimated via Actiheart monitors

• Sedentary behaviour measured using activPAL inclinometers: sitting time during a) working hours
(workplace sitting time) and b) all waking hours (total sitting time); sitting patterns (number of sit-
to-stand transitions; sitting time accrued in prolonged bouts (≥ 30 min)) during a) working hours
(workplace sitting patterns) and b) all waking hours (total sitting patterns)

• Cardio-metabolic related outcomes: BMI calculated from weight and height; weight measured
using a scale; height measured using a stadiometer; fat mass and fat-free mass measured via a
spectroscopy device; blood pressure, measured via an electronic monitor; waist-hip circumfer-
ence measured using a tape measure; plasma total cholesterol, HDL, triglycerides and HbA1C,
measured via non-fasting blood tests

• Musculoskeletal discomfort measured using the Nordic Musculoskeletal Questionnaire [80]

• Ability to work, work productivity, presenteeism, absenteeism and job satisfaction measured us-
ing the Work ability index

Starting date  

Contact information Correspondence: tm388@medschl.cam.ac.uk

Notes The study is supported by a grant from the Department of Health Policy Research Program (Pol-
icy Research Unit in Behaviour and Health [PR-UN-0409-10109]), the Medical Research Council
(Unit Programme number MC_UU_12015/3) and the British Heart Foundation (Intermediate Basic
Science Research Fellowship grant FS/12/58/29709 to KW)

Mantzari 2016  (Continued)

 
 

Trial name or title SedestActiv Project

Methods Random allocation

Location: Spain

Recruitment: a total of 232 subjects will be randomly allocated to an intervention and control
group (116 individuals each group). In addition, 50 subjects with fibromyalgia will be included.

Participants Population description: professionals from 13 primary health care centres will randomly invite
mildly obese or overweight patients of both genders, aged 25-65 years, to participate.

Interventions 6-month primary care intervention

Control: no intervention

Outcomes Duration of intervention: 6 months

Primary outcome: to assess the effectiveness of a 6-month primary care intervention to reduce di-
ary hours of sitting time in overweight and obese patients, as well as to increase their weekly ener-
gy expenditure

Secondary outcomes

• Number of steps walked

• Subjective level of physical activity

• Quality of life related to health

• Blood pressure

Martin-Borras 2014 
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• Skin folds and waist circumference

• Triglycerides, total cholesterol and glucose

Starting date June 2012

Contact information Carme Martín-Borràs

Email: sedestactiv@gmail.com

Notes Study sponsor: Jordi Gol i Gurina Foundation

Martin-Borras 2014  (Continued)

 
 

Trial name or title  

Methods Random allocation

Recruitment: active, not recruiting

Participants Population: sedentary office employees

Interventions Height-adjustable desk installation in office

Outcomes Primary outcome: workplace sitting time

Secondary outcomes

• Total sitting time

• Energy expenditure

• Body weight, BMI, fat mass reduction

• Changes in musculoskeletal symptoms

• Increase in standing behaviour

Starting date January 2013

Contact information  

Notes Study sponsor: USDA (United States Department of Agriculture) Grand Forks Human Nutrition Re-
search Center

NCT01787643 

 
 

Trial name or title  

Methods Random allocation

Recruitment: active, not recruiting

Participants Population: sedentary employees who use a single computer workstation for the majority of their
workday

Interventions Sit-stand workstation with three arms

• Stand: standing for at least half of the workday at work (4 hours)

NCT01846013 
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• Move: increase movement time at work. Move more by making small changes (walking meetings,
take stairs, etc.)

• Stand and Move: increase standing time to half of workday (4h) and increase movement time at
work.

Outcomes • Total physical activity

• Fasting blood glucose

• Total cholesterol

• Body composition

Starting date November 2013

Contact information  

Notes Study sponsor: University of Minnesota - Clinical and Translational Science Institute

NCT01846013  (Continued)

 
 

Trial name or title Modifying the workplace to decrease sedentary behaviour and improve health

Methods Random allocation

Participants Healthy volunteers employed in a full-time sedentary job

Interventions Duration of intervention: 12 months

Three-arm trial

Intervention: treadmill workstation and sit-stand workstation

Control: participants will be asked to engage in three 10 min walking bouts each workday

Outcomes Change in weight

Starting date April 2014

Contact information Anne Thorndike, email: ATHORNDIKE@mgh.harvard.edu

Notes Study sponsor: Northeastern University

NCT02376504 

 
 

Trial name or title  

Methods Random allocation

Participants Employees from 10 organisations involved with the Healthy Working Lives initiative

Interventions Duration of intervention: 12 weeks

Intervention: hourly prompts to stand for a period of 10 weeks plus education on why and how to
reduce prolonged sitting

Control: education on why and how to reduce prolonged sitting

NCT02609282 
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Outcomes Total time spent sitting at work, accessed by 7 day ActivPal and diary measurement

Time spent sitting in prolonged sedentary bouts at work

Number of sitting events at work

Number of prolonged sitting events at work

Starting date 1 February 2015

Contact information  

Notes Pricinpal Investigator: Philippa Dall, PhD

NCT02609282  (Continued)

 
 

Trial name or title  

Methods Random allocation

Participants Desk-based office employees

Interventions Duration: 12 weeks

Intervention: an education session on the health benefits of breaking prolonged sitting and feed-
back on baseline sitting behaviour followed by hourly prompts to stand delivered by Microsoft Out-
look for a period of 10 weeks. The messages will be short in length, varied and centre around the
key message of breaking prolonged sitting by standing.

Control: same education session as the prompt group, as well as feedback on their baseline sitting
behaviour.

Outcomes Total time spent sitting at work will be objectively measured using a tri-axial accelerometer

Total time spent sitting at work in continuous bouts of at least 30 minutes

Number of sitting events at work

Number of prolonged sitting events at work

Time after prompt to stand

Starting date March 2016

Contact information Philippa Dall, PhD

Notes  

NCT02785640 

 
 

Trial name or title  

Methods Random allocation

Participants Desk-based employees

NCT03236597 
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Interventions Treadmill workstation versus sit-stand workstation

Outcomes • Time spent sitting, standing, and moving measured by the ActivPAL at 7 days follow-up

• Cardiometabolic risk profile measured via a composite score of fasting glucose, insulin, triglyc-
erides, HDL-cholesterol and blood pressure

Starting date August 2017

Contact information Mark Pereira, perei004@umn.edu

Notes  

NCT03236597  (Continued)

 
 

Trial name or title SMArT Work: Stand More AT Work

Methods Random allocation in clusters

Location: UK

Recruitment: participant recruitment will be coordinated via the research team at the Leicester Di-
abetes Centre. The study team currently hold a database of office units within the University Hos-
pitals of Leicester NHS Trust and will promote this study to them initially through the use of the
Trust’s intranet and emails to department managers. This will be followed up with a face-to-face
presentation/meeting if necessary.

Participants Desk-based office workers (n = 238) from a stratified sample of NHS staD (e.g. employees, man-
agers, gender, job role)

Interventions Height-adjustable workstations at the environmental, organisational and individual level that sup-
port less occupational sitting.

Outcomes • Primary outcome is a reduction in sitting time, measured by the activPALTM micro at 12 months.

• Secondary outcomes include objectively measured physical activity and a variety of work-related
health and psycho-social measures.

Starting date October 2014

Contact information Dr Ben Jackson, email: b.r.jackson@lboro.ac.uk

Notes  

O’Connell 2015 

 
 

Trial name or title The Healthier Office Study

Methods Quasi-random allocation

Location: Australia

Recruitment: "Posters will be placed in staD tearooms and common areas, inviting staD to par-
ticipate. The advertisements will contain general information informing participants that we are
testing simple occupational health interventions and that participants will be provided with an er-

Radas 2013 
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gonomic device or advice about improving healthy work practices. The study will also be adver-
tised at Faculty staD meetings to improve potential participants’ awareness of the study"

Participants Population description: participants will be recruited from academic and administrative staD of
The University of Sydney, Sydney, Australia

Interventions Intervention: 3 groups (1 control group and 2 intervention groups) will be conducted in an office
workplace setting. The education intervention group will receive an education package that en-
courages reduction in sitting behaviours. The sit-stand desk intervention group will receive the
same education package along with an adjustable sit-stand desk.

The control group will receive no information or advice about postural change and no modification
to their office desk set-up.

Outcomes Average daily sedentary time during work hours, measured by an accelerometer

Starting date March 2013

Contact information  

Notes Study sponsors: this research is supported by funding from the Heart Foundation, Sydney, NSW,
Australia, and by Australian National Health and Medical Research Council Program Grant (num-
ber: 569940; AB). Sit-stand workstations were donated by Sit Back and Relax, Alexandria, NSW, Aus-
tralia.

Radas 2013  (Continued)

 
 

Trial name or title  

Methods Random allocation

Location: Belgium

Recruitment: all participants were recruited from working places in Flanders (Belgium) through
flyers, emails, pharmacists, and word of mouth

Participants Population: employees (male and female) aged 19-67 years who mentioned not being physically
active during the last year

Interventions Interventions: Participants were randomised into one of the following four intervention groups.

• A minimal intervention group received no feedback

• A pedometer group was provided only with information on their daily step count

• A display group received feedback on calories burned, steps taken, and minutes of physical activ-
ity by means of the sense wear armband (SWA) display

• A coaching group also received the SWA display and had weekly meetings with a personal coach

Outcomes Primary outcome: physical activity level

Secondary outcomes

• Step count, minutes of physical (in)activity (sedentary, light, moderate, vigorous, and very vigor-
ous intensity physical activity)

• Daily energy expenditure in physical activity

• Percent of participants losing fat

• Stages of motivational readiness for physical activity

Van Hoye 2012 
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Starting date  

Contact information  

Notes No conflict of interest

Van Hoye 2012  (Continued)

Abbreviation
BMI: body mass index
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Sit-stand desk with or without information and counselling versus sit-desk

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at
work follow-up short-term

10 323 Mean Difference (Random, 95% CI) -100.16 [-115.83,
-84.48]

1.1 Sit-stand desk only 5 145 Mean Difference (Random, 95% CI) -96.72 [-126.05, -67.39]

1.2 Sit-stand desk + information and
counselling

6 178 Mean Difference (Random, 95% CI) -104.38 [-122.81,
-85.96]

2 Mean difference in time spent sitting at
work, follow-up short-term - sensitivity
analysis

10 323 Mean Difference (Random, 95% CI) -100.16 [-115.83,
-84.48]

2.1 Randomised control trials 4 132 Mean Difference (Random, 95% CI) -105.19 [-128.13,
-82.24]

2.2 Cross-over RCT 2 70 Mean Difference (Random, 95% CI) -99.11 [-112.82, -85.41]

2.3 Control before after studies 4 121 Mean Difference (Random, 95% CI) -92.80 [-133.13, -52.47]

3 Mean difference in time spent sitting at
work. follow-up medium-term (CBA)

2 60 Mean Difference (Fixed, 95% CI) -57.08 [-98.76, -15.41]

4 Mean difference in time in sitting bouts
lasting 30 minutes or more, follow-up
short-term (CBA)

2 74 Mean Difference (Fixed, 95% CI) -52.57 [-78.79, -26.35]

4.1 Sit-stand desk only 1 20 Mean Difference (Fixed, 95% CI) -13.00 [-70.80, 40.80]

4.2 Sit-stand desk + information and
counselling

2 54 Mean Difference (Fixed, 95% CI) -63.22 [-92.92, -33.51]

5 Mean difference in total time spent
sitting (including sitting at and outside
work), follow-up short-term

2 56 Mean Difference (Fixed, 95% CI) -81.67 [-123.99, -39.36]

6 Mean difference in time spent standing
at work, follow-up short-term

9 295 Mean Difference (Fixed, 95% CI) 89.38 [76.44, 102.32]
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

6.1 Sit-stand desk only 4 117 Mean Difference (Fixed, 95% CI) 75.78 [57.56, 94.01]

6.2 Sit-stand desk + information and
counselling

6 178 Mean Difference (Fixed, 95% CI) 103.20 [84.83, 121.58]

7 Mean difference in time spent standing
at work, follow-up short-term (RCT only)

4 132 Mean Difference (Fixed, 95% CI) 98.65 [74.94, 122.36]

8 Mean difference in time spent stepping
at work follow-up short-term

8 270 Mean Difference (Random, 95% CI) -0.52 [-3.88, 2.85]

9 Mean difference in time spent standing
at work, follow-up medium-term (CBA)

2 60 Mean Difference (IV, Fixed, 95% CI) 53.36 [16.59, 90.14]

10 Work performance (1-10 scale), fol-
low-up short-term (CBA)

3 109 Mean Difference (Fixed, 95% CI) 0.35 [-0.10, 0.79]

10.1 Sit-stand desk only 2 52 Mean Difference (Fixed, 95% CI) 0.82 [0.00, 1.63]

10.2 Sit-stand desk + information and
counselling

2 57 Mean Difference (Fixed, 95% CI) 0.15 [-0.38, 0.68]

11 Proportion with ≥ 1 sick days in the last
three months (CBA)

1   Risk Ratio (M-H, Fixed, 95% CI) Totals not selected

12 Proportion with ≥ 1 sick days in the last
month (CBA)

2 78 Risk Ratio (M-H, Fixed, 95% CI) 0.77 [0.49, 1.21]

12.1 Sit-stand desk only 1 20 Risk Ratio (M-H, Fixed, 95% CI) 0.94 [0.42, 2.13]

12.2 Sit-stand desk + information and
counselling

2 58 Risk Ratio (M-H, Fixed, 95% CI) 0.72 [0.41, 1.24]

13 Mean difference in musculoskeletal
symptoms, follow-up short-term

1 46 Mean Difference (Fixed, 95% CI) -0.51 [-1.03, -0.00]

14 Mean difference in musculoskeletal
symptoms, follow-up Medium-term

1 45 Mean Difference (Fixed, 95% CI) -0.54 [-0.89, -0.19]

 
 

Analysis 1.1.   Comparison 1 Sit-stand desk with or without information and counselling
versus sit-desk, Outcome 1 Mean di6erence in time spent sitting at work follow-up short-term.

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.1.1 Sit-stand desk only  

Alkhajah 2012 18 13 -137 (21.429) 9.34% -137[-179,-95]

Chau 2014 21 21 -83 (22.714) 8.63% -83[-127.52,-38.48]

Favours sit-stand desk only or with information 200100-200 -100 0 Favours sit-desk
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Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Dutta 2014 14 14 -100.8
(7.347)

22.88% -100.8[-115.2,-86.4]

MacEwen 2017 15 10 -130.6
(35.555)

4.29% -130.56[-200.25,-60.87]

Neuhaus 2014a 13 6 -33 (26.021) 7.09% -33[-84,18]

Subtotal (95% CI)       52.23% -96.72[-126.05,-67.39]

Heterogeneity: Tau2=647.68; Chi2=10.92, df=4(P=0.03); I2=63.36%  

Test for overall effect: Z=6.46(P<0.0001)  

   

1.1.2 Sit-stand desk + information and counselling  

Chau 2016 6 10 -47 (49.491) 2.39% -47[-144,50]

Graves 2015 23 21 -80.2
(24.898)

7.57% -80.2[-129,-31.4]

Healy 2013 18 18 -125.2
(18.47)

11.29% -125.2[-161.4,-89]

Li 2017 17 9 -127 (25.935) 7.12% -127[-177.83,-76.17]

Neuhaus 2014a 12 7 -89 (26.021) 7.09% -89[-140,-38]

Tobin 2016 18 19 -101.6
(17.141)

12.32% -101.6[-135.2,-68]

Subtotal (95% CI)       47.77% -104.38[-122.81,-85.96]

Heterogeneity: Tau2=0; Chi2=4.69, df=5(P=0.45); I2=0%  

Test for overall effect: Z=11.11(P<0.0001)  

   

Total (95% CI)       100% -100.16[-115.83,-84.48]

Heterogeneity: Tau2=225.6; Chi2=15.8, df=10(P=0.11); I2=36.69%  

Test for overall effect: Z=12.52(P<0.0001)  

Test for subgroup differences: Chi2=0.19, df=1 (P=0.66), I2=0%  

Favours sit-stand desk only or with information 200100-200 -100 0 Favours sit-desk

 
 

Analysis 1.2.   Comparison 1 Sit-stand desk with or without information and counselling versus sit-desk,
Outcome 2 Mean di6erence in time spent sitting at work, follow-up short-term - sensitivity analysis.

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.2.1 Randomised control trials  

Graves 2015 23 21 -80.2
(24.898)

7.57% -80.2[-129,-31.4]

Tobin 2016 18 19 -101.6
(17.141)

12.32% -101.6[-135.2,-68]

MacEwen 2017 15 10 -130.6
(35.555)

4.29% -130.56[-200.25,-60.87]

Li 2017 17 9 -127 (25.935) 7.12% -127[-177.83,-76.17]

Subtotal (95% CI)       31.3% -105.19[-128.13,-82.24]

Heterogeneity: Tau2=0; Chi2=2.27, df=3(P=0.52); I2=0%  

Test for overall effect: Z=8.98(P<0.0001)  

   

1.2.2 Cross-over RCT  

Favours sit-stand desk only or with information 400200-400 -200 0 Favours sit-desk
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Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Dutta 2014 14 14 -100.8
(7.347)

22.88% -100.8[-115.2,-86.4]

Chau 2014 21 21 -83 (22.714) 8.63% -83[-127.52,-38.48]

Subtotal (95% CI)       31.51% -99.11[-112.82,-85.41]

Heterogeneity: Tau2=0; Chi2=0.56, df=1(P=0.46); I2=0%  

Test for overall effect: Z=14.18(P<0.0001)  

   

1.2.3 Control before after studies  

Alkhajah 2012 18 13 -137 (21.429) 9.34% -137[-179,-95]

Healy 2013 18 18 -125.2
(18.47)

11.29% -125.2[-161.4,-89]

Neuhaus 2014a 12 7 -89 (26.021) 7.09% -89[-140,-38]

Neuhaus 2014a 13 6 -33 (26.021) 7.09% -33[-84,18]

Chau 2016 6 10 -47 (49.491) 2.39% -47[-144,50]

Subtotal (95% CI)       37.19% -92.8[-133.13,-52.47]

Heterogeneity: Tau2=1377.11; Chi2=12.76, df=4(P=0.01); I2=68.66%  

Test for overall effect: Z=4.51(P<0.0001)  

   

Total (95% CI)       100% -100.16[-115.83,-84.48]

Heterogeneity: Tau2=225.6; Chi2=15.8, df=10(P=0.11); I2=36.69%  

Test for overall effect: Z=12.52(P<0.0001)  

Test for subgroup differences: Chi2=0.33, df=1 (P=0.85), I2=0%  

Favours sit-stand desk only or with information 400200-400 -200 0 Favours sit-desk

 
 

Analysis 1.3.   Comparison 1 Sit-stand desk with or without information and counselling versus sit-
desk, Outcome 3 Mean di6erence in time spent sitting at work. follow-up medium-term (CBA).

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Chau 2016 7 8 -62.4
(46.532)

20.88% -62.4[-153.6,28.8]

Gao 2015 24 21 -55.7
(23.903)

79.12% -55.68[-102.53,-8.83]

   

Total (95% CI)       100% -57.08[-98.76,-15.41]

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.9); I2=0%  

Test for overall effect: Z=2.68(P=0.01)  

Favours sit-stand desk only or with information 10050-100 -50 0 Favours sit-desk
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Analysis 1.4.   Comparison 1 Sit-stand desk with or without information and counselling versus sit-desk,
Outcome 4 Mean di6erence in time in sitting bouts lasting 30 minutes or more, follow-up short-term (CBA).

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.4.1 Sit-stand desk only  

Neuhaus 2014a 13 7 -15 (28.47) 22.08% -15[-70.8,40.8]

Subtotal (95% CI)       22.08% -15[-70.8,40.8]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=0.53(P=0.6)  

   

1.4.2 Sit-stand desk + information and counselling  

Healy 2013 18 18 -73.7
(17.449)

58.79% -73.7[-107.9,-39.5]

Neuhaus 2014a 12 6 -31 (30.59) 19.13% -31[-90.96,28.96]

Subtotal (95% CI)       77.92% -63.22[-92.92,-33.51]

Heterogeneity: Tau2=0; Chi2=1.47, df=1(P=0.23); I2=31.98%  

Test for overall effect: Z=4.17(P<0.0001)  

   

Total (95% CI)       100% -52.57[-78.79,-26.35]

Heterogeneity: Tau2=0; Chi2=3.71, df=2(P=0.16); I2=46.02%  

Test for overall effect: Z=3.93(P<0.0001)  

Test for subgroup differences: Chi2=2.23, df=1 (P=0.13), I2=55.26%  

Favours sit-stand desk only or with information 10050-100 -50 0 Favours sit-desk

 
 

Analysis 1.5.   Comparison 1 Sit-stand desk with or without information and counselling versus sit-desk, Outcome
5 Mean di6erence in total time spent sitting (including sitting at and outside work), follow-up short-term.

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Alkhajah 2012 18 13 -78 (23.98) 81.06% -78[-125,-31]

MacEwen 2017 15 10 -97.4
(49.603)

18.94% -97.39[-194.61,-0.17]

   

Total (95% CI)       100% -81.67[-123.99,-39.36]

Heterogeneity: Tau2=0; Chi2=0.12, df=1(P=0.72); I2=0%  

Test for overall effect: Z=3.78(P=0)  

Favours sit-stand desk only or with information 200100-200 -100 0 Favours sit-desk
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Analysis 1.6.   Comparison 1 Sit-stand desk with or without information and counselling versus
sit-desk, Outcome 6 Mean di6erence in time spent standing at work, follow-up short-term.

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.6.1 Sit-stand desk only  

Alkhajah 2012 18 13 131 (20.919) 9.96% 131[90,172]

Chau 2014 21 21 61 (12.203) 29.27% 61[37.08,84.92]

MacEwen 2017 15 10 129 (34.789) 3.6% 129.02[60.84,197.21]

Neuhaus 2014a 13 6 35 (23.98) 7.58% 35[-12,82]

Subtotal (95% CI)       50.42% 75.78[57.56,94.01]

Heterogeneity: Tau2=0; Chi2=13.67, df=3(P=0); I2=78.05%  

Test for overall effect: Z=8.15(P<0.0001)  

   

1.6.2 Sit-stand desk + information and counselling  

Chau 2016 10 6 95 (40.817) 2.62% 95[15,175]

Graves 2015 23 21 72.9 (26.378) 6.27% 72.9[21.2,124.6]

Healy 2013 18 18 127.2 (17.96) 13.52% 127.2[92,162.4]

Li 2017 17 9 106 (22.091) 8.93% 106[62.7,149.3]

Neuhaus 2014a 12 7 93 (24.49) 7.27% 93[45,141]

Tobin 2016 18 19 97.4 (19.922) 10.98% 97.4[58.35,136.45]

Subtotal (95% CI)       49.58% 103.2[84.83,121.58]

Heterogeneity: Tau2=0; Chi2=3.42, df=5(P=0.64); I2=0%  

Test for overall effect: Z=11.01(P<0.0001)  

   

Total (95% CI)       100% 89.38[76.44,102.32]

Heterogeneity: Tau2=0; Chi2=21.4, df=9(P=0.01); I2=57.95%  

Test for overall effect: Z=13.54(P<0.0001)  

Test for subgroup differences: Chi2=4.31, df=1 (P=0.04), I2=76.81%  

Favours sit-desk 10050-100 -50 0 Favours sit-stand desk only or with
information

 
 

Analysis 1.7.   Comparison 1 Sit-stand desk with or without information and counselling versus sit-
desk, Outcome 7 Mean di6erence in time spent standing at work, follow-up short-term (RCT only).

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Graves 2015 23 21 72.9 (26.378) 21.04% 72.9[21.2,124.6]

Tobin 2016 18 19 97.4 (19.922) 36.88% 97.4[58.35,136.45]

MacEwen 2017 15 10 129 (34.789) 12.09% 129.02[60.84,197.21]

Li 2017 17 9 106 (22.091) 29.99% 106[62.7,149.3]

   

Total (95% CI)       100% 98.65[74.94,122.36]

Heterogeneity: Tau2=0; Chi2=1.83, df=3(P=0.61); I2=0%  

Test for overall effect: Z=8.15(P<0.0001)  

Favours sit-desk 200100-200 -100 0 Favours sit-stand desk only or with
information
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Analysis 1.8.   Comparison 1 Sit-stand desk with or without information and counselling versus
sit-desk, Outcome 8 Mean di6erence in time spent stepping at work follow-up short-term.

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Alkhajah 2012 18 13 -2 (7.653) 5.03% -2[-17,13]

Healy 2013 18 18 -1.8 (2.806) 37.44% -1.8[-7.3,3.7]

Chau 2014 21 21 8 (8.136) 4.45% 8[-7.95,23.95]

Neuhaus 2014a 13 6 -1 (5.612) 9.36% -1[-12,10]

Neuhaus 2014a 12 7 -1 (5.612) 9.36% -1[-12,10]

Graves 2015 23 21 7.1 (9.796) 3.07% 7.1[-12.1,26.3]

Tobin 2016 18 19 -0.2 (4.314) 15.85% -0.2[-8.65,8.25]

Chau 2016 10 6 7 (20.276) 0.72% 7[-32.74,46.74]

Li 2017 17 9 -1 (4.477) 14.71% -1[-9.78,7.78]

   

Total (95% CI)       100% -0.52[-3.88,2.85]

Heterogeneity: Tau2=0; Chi2=2.12, df=8(P=0.98); I2=0%  

Test for overall effect: Z=0.3(P=0.76)  

Favours sit-desk 10050-100 -50 0 Favours sit-stand desk only or with
information

 
 

Analysis 1.9.   Comparison 1 Sit-stand desk with or without information and counselling versus sit-
desk, Outcome 9 Mean di6erence in time spent standing at work, follow-up medium-term (CBA).

Study or subgroup Sit-stand desk
with or with-
out information

Sit-desk Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Chau 2016 7 62.4 (72.7) 8 -4.8 (69) 26.09% 67.2[-4.8,139.2]

Gao 2015 24 31.2 (73) 21 -17.3 (73) 73.91% 48.48[5.7,91.26]

   

Total *** 31   29   100% 53.36[16.59,90.14]

Heterogeneity: Tau2=0; Chi2=0.19, df=1(P=0.66); I2=0%  

Test for overall effect: Z=2.84(P=0)  

Favours sit-desk 10050-100 -50 0 Favours sit-stand desk only or with
information

 
 

Analysis 1.10.   Comparison 1 Sit-stand desk with or without information and counselling
versus sit-desk, Outcome 10 Work performance (1-10 scale), follow-up short-term (CBA).

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

1.10.1 Sit-stand desk only  

Alkhajah 2012 18 14 1 (0.565) 15.94% 1[-0.11,2.11]

Neuhaus 2014a 13 7 0.6 (0.613) 13.57% 0.6[-0.6,1.8]

Subtotal (95% CI)       29.51% 0.82[0,1.63]

Heterogeneity: Tau2=0; Chi2=0.23, df=1(P=0.63); I2=0%  

Favours sit-stand desk only or with information 10050-100 -50 0 Favours sit-desk
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Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Test for overall effect: Z=1.96(P=0.05)  

   

1.10.2 Sit-stand desk + information and counselling  

Healy 2013 18 19 0.2 (0.291) 60.25% 0.21[-0.36,0.78]

Neuhaus 2014a 13 7 -0.2 (0.705) 10.24% -0.2[-1.58,1.18]

Subtotal (95% CI)       70.49% 0.15[-0.38,0.68]

Heterogeneity: Tau2=0; Chi2=0.29, df=1(P=0.59); I2=0%  

Test for overall effect: Z=0.56(P=0.58)  

   

Total (95% CI)       100% 0.35[-0.1,0.79]

Heterogeneity: Tau2=0; Chi2=2.33, df=3(P=0.51); I2=0%  

Test for overall effect: Z=1.54(P=0.12)  

Test for subgroup differences: Chi2=1.81, df=1 (P=0.18), I2=44.71%  

Favours sit-stand desk only or with information 10050-100 -50 0 Favours sit-desk

 
 

Analysis 1.11.   Comparison 1 Sit-stand desk with or without information and counselling
versus sit-desk, Outcome 11 Proportion with ≥ 1 sick days in the last three months (CBA).

Study or subgroup Sit-stand desk with or
without information

Sit-desk Risk Ratio Risk Ratio

  n/N n/N M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Alkhajah 2012 12/18 4/13 2.17[0.9,5.22]

Favours sit-stand desk only or with information 1000.01 100.1 1 Favours sit-desk

 
 

Analysis 1.12.   Comparison 1 Sit-stand desk with or without information and counselling
versus sit-desk, Outcome 12 Proportion with ≥ 1 sick days in the last month (CBA).

Study or subgroup Sit-stand desk
with or without
information

Sit-desk Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.12.1 Sit-stand desk only  

Neuhaus 2014a 7/13 4/7 24.3% 0.94[0.42,2.13]

Subtotal (95% CI) 13 7 24.3% 0.94[0.42,2.13]

Total events: 7 (Sit-stand desk with or without information), 4 (Sit-desk)  

Heterogeneity: Not applicable  

Test for overall effect: Z=0.14(P=0.89)  

   

1.12.2 Sit-stand desk + information and counselling  

Healy 2013 6/19 11/19 51.4% 0.55[0.25,1.17]

Neuhaus 2014a 8/13 4/7 24.3% 1.08[0.5,2.33]

Subtotal (95% CI) 32 26 75.7% 0.72[0.41,1.24]

Total events: 14 (Sit-stand desk with or without information), 15 (Sit-desk)  

Heterogeneity: Tau2=0; Chi2=1.56, df=1(P=0.21); I2=35.87%  

Test for overall effect: Z=1.2(P=0.23)  

Favours sit-stand desk only or with information 1000.01 100.1 1 Favours sit-desk
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Study or subgroup Sit-stand desk
with or without
information

Sit-desk Risk Ratio Weight Risk Ratio

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

   

Total (95% CI) 45 33 100% 0.77[0.49,1.21]

Total events: 21 (Sit-stand desk with or without information), 19 (Sit-desk)  

Heterogeneity: Tau2=0; Chi2=1.74, df=2(P=0.42); I2=0%  

Test for overall effect: Z=1.12(P=0.26)  

Test for subgroup differences: Chi2=0.3, df=1 (P=0.58), I2=0%  

Favours sit-stand desk only or with information 1000.01 100.1 1 Favours sit-desk

 
 

Analysis 1.13.   Comparison 1 Sit-stand desk with or without information and counselling versus
sit-desk, Outcome 13 Mean di6erence in musculoskeletal symptoms, follow-up short-term.

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Graves 2015 8 7 -0.9 (0.51) 26.34% -0.9[-1.9,0.1]

Graves 2015 8 7 -0.6 (0.459) 32.51% -0.6[-1.5,0.3]

Graves 2015 9 7 -0.2 (0.408) 41.15% -0.2[-1,0.6]

   

Total (95% CI)       100% -0.51[-1.03,-0]

Heterogeneity: Tau2=0; Chi2=1.2, df=2(P=0.55); I2=0%  

Test for overall effect: Z=1.96(P=0.05)  

Favours sit-stand desk only or with information 10050-100 -50 0 Favours sit-desk

 
 

Analysis 1.14.   Comparison 1 Sit-stand desk with or without information and counselling versus
sit-desk, Outcome 14 Mean di6erence in musculoskeletal symptoms, follow-up Medium-term.

Study or subgroup Sit-stand
desk with
or without
information

Sit-desk Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Gao 2015 12 11 -0.6 (0.269) 44.13% -0.6[-1.13,-0.07]

Gao 2015 12 10 -0.5 (0.239) 55.87% -0.5[-0.97,-0.03]

   

Total (95% CI)       100% -0.54[-0.89,-0.19]

Heterogeneity: Tau2=0; Chi2=0.08, df=1(P=0.78); I2=0%  

Test for overall effect: Z=3.05(P=0)  

Favours sit-stand desk only or with information 10050-100 -50 0 Favours sit-desk
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Comparison 2.   Standing desk versus sit-stand desk

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work,
follow-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

2 Mean difference in time spent sitting at work,
follow-up medium-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

 
 

Analysis 2.1.   Comparison 2 Standing desk versus sit-stand desk, Outcome
1 Mean di6erence in time spent sitting at work, follow-up short-term.

Study or subgroup Standing desk Sit-stand desk Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kress 2014 23 -9.6 (95.3) 29 0 (95.3) -9.6[-61.77,42.57]

Favours standing desk 10050-100 -50 0 Favours sit-stand desk

 
 

Analysis 2.2.   Comparison 2 Standing desk versus sit-stand desk, Outcome
2 Mean di6erence in time spent sitting at work, follow-up medium-term.

Study or subgroup Standing desk Sit-stand desk Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Kress 2014 33 -19.2 (92.1) 32 0 (92.1) -19.2[-63.97,25.57]

Favours standing desk 10050-100 -50 0 Favours sit-stand desk

 
 

Comparison 3.   Active workstation versus sit desk

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work, fol-
low-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not se-
lected

1.1 Treadmill desk plus counselling versus sit desk 1   Mean Difference (IV, Fixed, 95%
CI)

0.0 [0.0, 0.0]

2 Mean difference in time spent in inactive sitting at
work, follow-up medium term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not se-
lected

2.1 Cycling desk + information and counselling ver-
sus information and counselling only

1   Mean Difference (IV, Fixed, 95%
CI)

0.0 [0.0, 0.0]
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Analysis 3.1.   Comparison 3 Active workstation versus sit desk, Outcome
1 Mean di6erence in time spent sitting at work, follow-up short-term.

Study or subgroup Treadmill desk
+ counselling

Sit-desk Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

3.1.1 Treadmill desk plus counselling versus sit desk  

Schuna 2014 15 -19.2 (37.6) 16 9.6 (37.5) -28.8[-55.25,-2.35]

Favours treadmill desk + counselling 10050-100 -50 0 Favours sit-desk

 
 

Analysis 3.2.   Comparison 3 Active workstation versus sit desk, Outcome 2 Mean
di6erence in time spent in inactive sitting at work, follow-up medium term.

Study or subgroup Cycling desk
+ information

Information only Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

3.2.1 Cycling desk + information and counselling versus information and counselling only  

Carr 2015 27 -9.6 (29.1) 27 1.9 (17) -11.52[-24.24,1.2]

Favours cycling desk + information 10050-100 -50 0 Favours information only

 
 

Comparison 4.   Walking strategies versus no intervention

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at
work, follow-up short term

1 179 Mean Difference (Fixed, 95% CI) -15.49 [-49.65, 18.67]

1.1 Route versus no intervention 1 90 Mean Difference (Fixed, 95% CI) -16.0 [-64.98, 32.98]

1.2 Incidental versus no intervention 1 89 Mean Difference (Fixed, 95% CI) -15.0 [-62.66, 32.66]

2 Mean difference in time spent sitting at
work, follow-up medium-term

1 264 Mean Difference (IV, Fixed, 95%
CI)

-16.50 [-60.55, 27.55]

3 Percentage of lost work productivity (WLQ
Index Score) follow-up medium-term

1   Mean Difference (Fixed, 95% CI) Totals not selected

 
 

Analysis 4.1.   Comparison 4 Walking strategies versus no intervention,
Outcome 1 Mean di6erence in time spent sitting at work, follow-up short term.

Study or subgroup Walking
strategies

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

4.1.1 Route versus no intervention  

Gilson 2009 60 30 -16 (24.992) 48.63% -16[-64.98,32.98]

Subtotal (95% CI)       48.63% -16[-64.98,32.98]

Favours walking strategies 10050-100 -50 0 Favours no intervention
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Study or subgroup Walking
strategies

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Heterogeneity: Not applicable  

Test for overall effect: Z=0.64(P=0.52)  

   

4.1.2 Incidental versus no intervention  

Gilson 2009 59 30 -15 (24.318) 51.37% -15[-62.66,32.66]

Subtotal (95% CI)       51.37% -15[-62.66,32.66]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.62(P=0.54)  

   

Total (95% CI)       100% -15.49[-49.65,18.67]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.98); I2=0%  

Test for overall effect: Z=0.89(P=0.37)  

Test for subgroup differences: Chi2=0, df=1 (P=0.98), I2=0%  

Favours walking strategies 10050-100 -50 0 Favours no intervention

 
 

Analysis 4.2.   Comparison 4 Walking strategies versus no intervention, Outcome
2 Mean di6erence in time spent sitting at work, follow-up medium-term.

Study or subgroup Walking strategies No intervention Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Puig-Ribera 2015 135 -32.2
(136.6)

129 -15.7
(217.6)

100% -16.5[-60.55,27.55]

   

Total *** 135   129   100% -16.5[-60.55,27.55]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.73(P=0.46)  

Favours walking strategies 10050-100 -50 0 Favours no intervention

 
 

Analysis 4.3.   Comparison 4 Walking strategies versus no intervention, Outcome 3
Percentage of lost work productivity (WLQ Index Score) follow-up medium-term.

Study or subgroup Walking
strategies

No intervention Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Puig-Ribera 2015 88 102 -2.6 (0.678) -2.59[-3.92,-1.26]

Favours walking strategies 10050-100 -50 0 Favours no intervention

 
 

Comparison 5.   Short break versus long break

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work, fol-
low-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not se-
lected
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Analysis 5.1.   Comparison 5 Short break versus long break, Outcome
1 Mean di6erence in time spent sitting at work, follow-up short-term.

Study or subgroup Short break Long break Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Mailey 2016 24 -35.6 (45.5) 25 4.5 (45.5) -40.1[-65.57,-14.63]

Favours short break 10050-100 -50 0 Favours long break

 
 

Comparison 6.   Information, feedback and/or reminder versus information only or no intervention

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at
work, follow-up short term

2 63 Mean Difference (IV, Fixed, 95% CI) -19.23 [-57.05,
18.58]

1.1 Information and feedback versus no inter-
vention

2 63 Mean Difference (IV, Fixed, 95% CI) -19.23 [-57.05,
18.58]

2 Mean difference in time spent sitting at
work, follow-up medium-term

2 747 Mean Difference (Fixed, 95% CI) -28.38 [-51.49,
-5.26]

2.1 Counselling versus no intervention 2 747 Mean Difference (Fixed, 95% CI) -28.38 [-51.49,
-5.26]

3 Mean difference in total time spent sitting
(including sitting at and outside work), fol-
low-up short-term

1   Mean Difference (Fixed, 95% CI) Subtotals only

3.1 Information and feedback versus no inter-
vention

1 37 Mean Difference (Fixed, 95% CI) -16.40 [-96.85,
64.06]

4 Mean difference in total time spent sitting
(including sitting at and outside work), fol-
low-up medium term

1   Mean Difference (Fixed, 95% CI) Subtotals only

4.1 Counselling versus no intervention 1 416 Mean Difference (Fixed, 95% CI) -20.0 [-85.00,
45.00]

5 Mean difference in time spent standing at
work follow-up short-term

1   Mean Difference (Fixed, 95% CI) Subtotals only

5.1 Information and feedback 1 93 Mean Difference (Fixed, 95% CI) 10.24 [-17.17,
37.65]

6 Work engagement (0-6 scale), follow-up
medium-term

1   Mean Difference (Fixed, 95% CI) Subtotals only

6.1 Counseling versus no intervention 1 224 Mean Difference (Fixed, 95% CI) 0.1 [-0.10, 0.30]
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Analysis 6.1.   Comparison 6 Information, feedback and/or reminder versus information only or
no intervention, Outcome 1 Mean di6erence in time spent sitting at work, follow-up short term.

Study or subgroup Information
and reminder

No intervention Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

6.1.1 Information and feedback versus no intervention  

Gordon 2013 12 -14.7 (60.2) 10 -9.2 (60.2) 56.02% -5.5[-56.02,45.02]

De Cocker 2016 21 -8 (63.8) 4 7 (63.8) 30.71% -15[-83.23,53.23]

De Cocker 2016 12 -80 (91.7) 4 7 (91.7) 13.27% -87[-190.79,16.79]

Subtotal *** 45   18   100% -19.23[-57.05,18.58]

Heterogeneity: Tau2=0; Chi2=1.94, df=2(P=0.38); I2=0%  

Test for overall effect: Z=1(P=0.32)  

   

Total *** 45   18   100% -19.23[-57.05,18.58]

Heterogeneity: Tau2=0; Chi2=1.94, df=2(P=0.38); I2=0%  

Test for overall effect: Z=1(P=0.32)  

Favours information and reminder 10050-100 -50 0 Favours no intervention

 
 

Analysis 6.2.   Comparison 6 Information, feedback and/or reminder versus information only or no
intervention, Outcome 2 Mean di6erence in time spent sitting at work, follow-up medium-term.

Study or subgroup Counselling No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

6.2.1 Counselling versus no intervention  

Verweij 2012 274 249 -28 (13.266) 79.05% -28[-54,-2]

Coffeng 2014 118 106 -29.8
(25.766)

20.95% -29.8[-80.3,20.7]

Subtotal (95% CI)       100% -28.38[-51.49,-5.26]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=2.41(P=0.02)  

   

Total (95% CI)       100% -28.38[-51.49,-5.26]

Heterogeneity: Tau2=0; Chi2=0, df=1(P=0.95); I2=0%  

Test for overall effect: Z=2.41(P=0.02)  

Favours counselling 10050-100 -50 0 Favours no intervention

 
 

Analysis 6.3.   Comparison 6 Information, feedback and/or reminder versus information only or no intervention,
Outcome 3 Mean di6erence in total time spent sitting (including sitting at and outside work), follow-up short-term.

Study or subgroup Informa-
tion and
reminder

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

6.3.1 Information and feedback versus no intervention  

De Cocker 2016 14 5 -13 (57.223) 51.46% -13[-125.16,99.16]

De Cocker 2016 14 4 -20 (58.918) 48.54% -20[-135.48,95.48]

Subtotal (95% CI)       100% -16.4[-96.85,64.06]

Heterogeneity: Tau2=0; Chi2=0.01, df=1(P=0.93); I2=0%  

Test for overall effect: Z=0.4(P=0.69)  

Favours information and reminder 10050-100 -50 0 Favours no intervention
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Analysis 6.4.   Comparison 6 Information, feedback and/or reminder versus
information only or no intervention, Outcome 4 Mean di6erence in total time
spent sitting (including sitting at and outside work), follow-up medium term.

Study or subgroup Counselling No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

6.4.1 Counselling versus no intervention  

Verweij 2012 210 206 -20 (33.164) 100% -20[-85,45]

Subtotal (95% CI)       100% -20[-85,45]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.6(P=0.55)  

Favours counselling 10050-100 -50 0 Favours no intervention

 
 

Analysis 6.5.   Comparison 6 Information, feedback and/or reminder versus information only or
no intervention, Outcome 5 Mean di6erence in time spent standing at work follow-up short-term.

Study or subgroup Info + feed-
back +
reminder

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

6.5.1 Information and feedback  

De Cocker 2016 35 12 12.5 (19.152) 53.32% 12.48[-25.06,50.02]

De Cocker 2016 35 11 7.7 (20.47) 46.68% 7.68[-32.44,47.8]

Subtotal (95% CI)       100% 10.24[-17.17,37.65]

Heterogeneity: Tau2=0; Chi2=0.03, df=1(P=0.86); I2=0%  

Test for overall effect: Z=0.73(P=0.46)  

Favours no intervention 10050-100 -50 0 Favours info + feedback + reminder

 
 

Analysis 6.6.   Comparison 6 Information, feedback and/or reminder versus information
only or no intervention, Outcome 6 Work engagement (0-6 scale), follow-up medium-term.

Study or subgroup Counselling No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

6.6.1 Counseling versus no intervention  

Coffeng 2014 118 106 0.1 (0.102) 100% 0.1[-0.1,0.3]

Subtotal (95% CI)       100% 0.1[-0.1,0.3]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

Favours counselling 10050-100 -50 0 Favours no intervention
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Comparison 7.   Prompts plus information versus information alone

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work, fol-
low-up short term

3 103 Mean Difference (IV, Fixed,
95% CI)

-14.14 [-38.77,
10.48]

2 Mean difference in time spent sitting at work, fol-
low-up medium-term

1 34 Mean Difference (Fixed, 95%
CI)

-54.92 [-95.82,
-14.02]

3 Mean difference in number of sitting bouts lasting
30 minutes or more, follow-up short-term

1   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed

4 Mean difference in time in sitting bouts lasting 30
minutes or more, follow-up short-term

1 28 Mean Difference (Fixed, 95%
CI)

-73.92 [-123.78,
-24.06]

5 Mean difference in time spent standing at work
follow-up short-term

1   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed

6 Mean difference in energy expenditure, follow-up
medium-term

1   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed

 
 

Analysis 7.1.   Comparison 7 Prompts plus information versus information alone,
Outcome 1 Mean di6erence in time spent sitting at work, follow-up short term.

Study or subgroup Prompts + in-
formation

Information alone Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Donath 2015 15 -19.2
(112.2)

16 -2.4 (112.2) 9.72% -16.8[-95.8,62.2]

Evans 2012 14 -12 (47.6) 14 6 (47.6) 48.73% -18[-53.28,17.28]

Urda 2016 22 -7.2 (64.7) 22 1.8 (64.7) 41.55% -9[-47.21,29.21]

   

Total *** 51   52   100% -14.14[-38.77,10.48]

Heterogeneity: Tau2=0; Chi2=0.12, df=2(P=0.94); I2=0%  

Test for overall effect: Z=1.13(P=0.26)  

Favours prompts + information 10050-100 -50 0 Favours information alone

 
 

Analysis 7.2.   Comparison 7 Prompts plus information versus information alone,
Outcome 2 Mean di6erence in time spent sitting at work, follow-up medium-term.

Study or subgroup Prompts +
information

Informa-
tion alone

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Pedersen 2013 17 17 -54.9
(20.866)

100% -54.92[-95.82,-14.02]

   

Total (95% CI)       100% -54.92[-95.82,-14.02]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.63(P=0.01)  

Favours prompts + information 10050-100 -50 0 Favours information alone
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Analysis 7.3.   Comparison 7 Prompts plus information versus information alone, Outcome 3
Mean di6erence in number of sitting bouts lasting 30 minutes or more, follow-up short-term.

Study or subgroup Prompts +
information

Informa-
tion alone

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Evans 2012 14 14 -1.1 (0.4) -1.1[-1.88,-0.32]

Favours prompts + information 10050-100 -50 0 Favours information
alone

 
 

Analysis 7.4.   Comparison 7 Prompts plus information versus information alone, Outcome
4 Mean di6erence in time in sitting bouts lasting 30 minutes or more, follow-up short-term.

Study or subgroup Prompts +
information

Informa-
tion alone

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Evans 2012 14 14 -73.9 (25.44) 100% -73.92[-123.78,-24.06]

   

Total (95% CI)       100% -73.92[-123.78,-24.06]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.91(P=0)  

Favours prompts + information 10050-100 -50 0 Favours information alone

 
 

Analysis 7.5.   Comparison 7 Prompts plus information versus information alone,
Outcome 5 Mean di6erence in time spent standing at work follow-up short-term.

Study or subgroup Prompts +
information

Informa-
tion alone

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Donath 2015 15 16 32.4 (20.004) 32.4[-6.81,71.61]

Favours information alone 10050-100 -50 0 Favours prompts + infor-
mation

 
 

Analysis 7.6.   Comparison 7 Prompts plus information versus information alone,
Outcome 6 Mean di6erence in energy expenditure, follow-up medium-term.

Study or subgroup Prompts +
information

Informa-
tion alone

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Pedersen 2013 17 17 -278.1 (141.92) -278.15[-556.31,0.01]

Favours prompts + information 10050-100 -50 0 Favours information
alone
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Comparison 8.   Computer prompts to step versus computer prompts to stand

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work, fol-
low-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not se-
lected

2 Mean difference in number of sitting bouts lasting
30 minutes or more, follow-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not se-
lected

3 Mean difference in time spent standing at work,
follow-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not se-
lected

4 Mean difference in time spent stepping at work,
follow-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not se-
lected

 
 

Analysis 8.1.   Comparison 8 Computer prompts to step versus computer prompts to
stand, Outcome 1 Mean di6erence in time spent sitting at work, follow-up short-term.

Study or subgroup Step group Stand group Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Swartz 2014 31 -10.9 (7.8) 29 -25 (9.6) 14.1[9.66,18.54]

Favours step group 10050-100 -50 0 Favours stand group

 
 

Analysis 8.2.   Comparison 8 Computer prompts to step versus computer prompts to stand, Outcome
2 Mean di6erence in number of sitting bouts lasting 30 minutes or more, follow-up short-term.

Study or subgroup Step group Stand group Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Swartz 2014 31 -0.1 (0.2) 29 -0.5 (0.2) 0.4[0.3,0.5]

Favours step group 0.50.25-0.5 -0.25 0 Favours stand group

 
 

Analysis 8.3.   Comparison 8 Computer prompts to step versus computer prompts to
stand, Outcome 3 Mean di6erence in time spent standing at work, follow-up short-term.

Study or subgroup Step group Stand group Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Swartz 2014 31 4.3 (5.9) 29 16.2 (7.5) -11.9[-15.33,-8.47]

Favours step group 10050-100 -50 0 Favours stand group
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Analysis 8.4.   Comparison 8 Computer prompts to step versus computer prompts to
stand, Outcome 4 Mean di6erence in time spent stepping at work, follow-up short-term.

Study or subgroup Step group Stand group Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Swartz 2014 31 12 (3.8) 29 5.5 (2.6) 6.5[4.86,8.14]

Favours step group 10050-100 -50 0 Favours stand group

 
 

Comparison 9.   High personalised or contextualised information versus less personalised or contextualised
information

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time in sitting bouts lasting 30 minutes
or more, follow-up short-term

1   Mean Difference (Fixed,
95% CI)

Totals not se-
lected

 
 

Analysis 9.1.   Comparison 9 High personalised or contextualised information
versus less personalised or contextualised information, Outcome 1 Mean di6erence

in time in sitting bouts lasting 30 minutes or more, follow-up short-term.

Study or subgroup High person-
alised/context

Less person-
alised/context

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Priebe 2015 23 27 13.9 (25.895) 13.85[-36.9,64.6]

Favours high personalised/context 10050-100 -50 0 Favours less person-
alised/context

 
 

Comparison 10.   Mindfulness training versus no intervention

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work,
follow-up medium-term

1 257 Mean Difference (Fixed, 95%
CI)

-22.69 [-62.55,
17.17]

2 Work engagement (0-6 scale), follow-up medi-
um-term

1   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed
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Analysis 10.1.   Comparison 10 Mindfulness training versus no intervention,
Outcome 1 Mean di6erence in time spent sitting at work, follow-up medium-term.

Study or subgroup Mindfulness
training

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

van Berkel 2014 129 128 -22.7
(20.339)

100% -22.69[-62.55,17.17]

   

Total (95% CI)       100% -22.69[-62.55,17.17]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.12(P=0.26)  

Favours mindfulness training 10050-100 -50 0 Favours no intervention

 
 

Analysis 10.2.   Comparison 10 Mindfulness training versus no intervention,
Outcome 2 Work engagement (0-6 scale), follow-up medium-term.

Study or subgroup Mindfulness
training

No intervention Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

van Berkel 2014 129 128 0.2 (0.143) 0.2[-0.08,0.48]

Favours mindfulness training 52.5-5 -2.5 0 Favours no intervention

 
 

Comparison 11.   Activity tracker combined with organisational support versus organisational support only

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work, fol-
low-up short-term

1   Mean Difference (Fixed, 95%
CI)

Totals not se-
lected

2 Mean difference in time spent sitting at work, fol-
low-up medium-term

1   Mean Difference (Fixed, 95%
CI)

Totals not se-
lected

3 Mean difference in time in sitting bouts lasting 30
minutes or more, follow-up short-term

1   Mean Difference (IV, Fixed,
95% CI)

Totals not se-
lected

4 Mean difference in time in sitting bouts lasting 30
minutes or more, follow-up medium-term

1   Mean Difference (IV, Fixed,
95% CI)

Totals not se-
lected

5 Mean difference in total time spent sitting (including
sitting at and outside work), follow-up short-term

1   Mean Difference (IV, Fixed,
95% CI)

Totals not se-
lected

6 Mean difference in total time spent sitting (including
sitting at and outside work), follow-up medium-term

1   Mean Difference (IV, Fixed,
95% CI)

Totals not se-
lected

7 Mean difference in time spent standing at work fol-
low-up short-term

1   Mean Difference (Fixed, 95%
CI)

Totals not se-
lected

8 Mean difference in time spent stepping at work, fol-
low-up short-term

1   Mean Difference (Fixed, 95%
CI)

Totals not se-
lected
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Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

9 Mean difference in time spent standing at work fol-
low-up medium-term

1   Mean Difference (Fixed, 95%
CI)

Totals not se-
lected

10 Mean difference in time spent stepping at work,
follow-up medium-term

1   Mean Difference (Fixed, 95%
CI)

Totals not se-
lected

 
 

Analysis 11.1.   Comparison 11 Activity tracker combined with organisational support versus organisational
support only, Outcome 1 Mean di6erence in time spent sitting at work, follow-up short-term.

Study or subgroup Tracker +
org. support

Org. sup-
port only

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brakenridge 2016 87 66 -6.6 (14.49) -6.6[-35,21.8]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Analysis 11.2.   Comparison 11 Activity tracker combined with organisational support versus organisational
support only, Outcome 2 Mean di6erence in time spent sitting at work, follow-up medium-term.

Study or subgroup Tracker +
org. support

Org. sup-
port only

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brakenridge 2016 87 66 4.4 (19.133) 4.4[-33.1,41.9]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Analysis 11.3.   Comparison 11 Activity tracker combined with organisational support versus organisational
support only, Outcome 3 Mean di6erence in time in sitting bouts lasting 30 minutes or more, follow-up short-term.

Study or subgroup Tracker + org. support Org. support only Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Brakenridge 2016 87 -6 (120.6) 66 -17.1 (120.6) 11.1[-27.5,49.7]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Analysis 11.4.   Comparison 11 Activity tracker combined with organisational support versus organisational support
only, Outcome 4 Mean di6erence in time in sitting bouts lasting 30 minutes or more, follow-up medium-term.

Study or subgroup Tracker + org. support Org. support only Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Brakenridge 2016 87 -45.7 (155.7) 66 -44.3 (155.7) -1.4[-51.2,48.4]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly
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Analysis 11.5.   Comparison 11 Activity tracker combined with organisational
support versus organisational support only, Outcome 5 Mean di6erence in total
time spent sitting (including sitting at and outside work), follow-up short-term.

Study or subgroup Tracker + org. support Org. support only Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Brakenridge 2016 87 -7.4 (136.6) 66 -9.2 (136.6) 1.8[-41.9,45.5]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Analysis 11.6.   Comparison 11 Activity tracker combined with organisational
support versus organisational support only, Outcome 6 Mean di6erence in total
time spent sitting (including sitting at and outside work), follow-up medium-term.

Study or subgroup Tracker + org. support Org. support only Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Brakenridge 2016 87 -35 (151.9) 66 -26.6 (151.9) -8.4[-57,40.2]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Analysis 11.7.   Comparison 11 Activity tracker combined with organisational support versus organisational
support only, Outcome 7 Mean di6erence in time spent standing at work follow-up short-term.

Study or subgroup Tracker +
org. support

Org. sup-
port only

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brakenridge 2016 87 66 3.4 (11.837) 3.4[-19.8,26.6]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Analysis 11.8.   Comparison 11 Activity tracker combined with organisational support versus organisational
support only, Outcome 8 Mean di6erence in time spent stepping at work, follow-up short-term.

Study or subgroup Tracker +
org. support

Org. sup-
port only

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brakenridge 2016 87 66 4.2 (5.204) 4.2[-6,14.4]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Analysis 11.9.   Comparison 11 Activity tracker combined with organisational support versus organisational
support only, Outcome 9 Mean di6erence in time spent standing at work follow-up medium-term.

Study or subgroup Tracker +
org. support

Org. sup-
port only

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brakenridge 2016 87 66 -12.4 (16.429) -12.4[-44.6,19.8]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly
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Analysis 11.10.   Comparison 11 Activity tracker combined with organisational support versus organisational
support only, Outcome 10 Mean di6erence in time spent stepping at work, follow-up medium-term.

Study or subgroup Tracker +
org. support

Org. sup-
port only

Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Brakenridge 2016 87 66 7.7 (5.868) 7.7[-3.8,19.2]

Favours tracker + org. support 10050-100 -50 0 Favours org. support on-
ly

 
 

Comparison 12.   Multi-component intervention versus no intervention

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

1 Mean difference in time spent sitting at work, fol-
low-up short-term

3   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

2 Mean difference in time spent sitting at work, fol-
low-up medium-term

2 562 Mean Difference (IV, Fixed, 95%
CI)

-45.60 [-62.54,
-28.66]

3 Mean difference in number of sitting bouts lasting
30 minutes or more, follow-up short-term

1   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed

4 Mean difference in time in sitting bouts lasting 30
minutes or more, follow-up short-term

2   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed

5 Mean difference in time in sitting bouts lasting 30
minutes or more, follow-up medium-term

1   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed

6 Mean difference in total time spent sitting (in-
cluding sitting at and outside work), follow-up
short-term

2 227 Mean Difference (Fixed, 95%
CI)

-72.73 [-91.87,
-53.59]

7 Mean difference in total time spent sitting (in-
cluding sitting at and outside work), follow-up
medium-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

8 Mean difference in time spent standing at work
follow-up short-term

2   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

9 Mean difference in time spent stepping at work
follow-up short-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

10 Mean difference in time spent standing at work
follow-up medium-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

11 Mean difference in time spent stepping at work
follow-up medium-term

1   Mean Difference (IV, Fixed, 95%
CI)

Totals not select-
ed

12 Work engagement (0-6 scale), follow-up short-
term

1   Mean Difference (Fixed, 95%
CI)

0.0 [-0.14, 0.14]

12.1 Environmental interventions only 1   Mean Difference (Fixed, 95%
CI)

0.1 [-0.10, 0.30]

Workplace interventions for reducing sitting at work (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

133



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Outcome or subgroup title No. of
studies

No. of
partici-
pants

Statistical method Effect size

12.2 Environmental interventions + counselling 1   Mean Difference (Fixed, 95%
CI)

-0.1 [-0.30, 0.10]

13 Mean difference in musculoskeletal symptoms
all sites (score 0–6) at short-term follow-up

1   Mean Difference (Fixed, 95%
CI)

Totals not select-
ed

 
 

Analysis 12.1.   Comparison 12 Multi-component intervention versus no intervention,
Outcome 1 Mean di6erence in time spent sitting at work, follow-up short-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Danquah 2017 173 -35 (63.3) 144 13 (63.3) -48[-62,-34]

Ellegast 2012 13 249.6 (76.3) 12 366.7 (50.9) -117.12[-167.62,-66.62]

Healy 2016 136 -107.8 (86.1) 95 -8.8 (47.2) -99[-116.3,-81.7]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.2.   Comparison 12 Multi-component intervention versus no intervention,
Outcome 2 Mean di6erence in time spent sitting at work, follow-up medium-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Coffeng 2014 76 -67.5
(178.8)

96 -9.6 (178.8) 9.92% -57.9[-111.7,-4.1]

Coffeng 2014 63 -101.3
(177.8)

96 -67.5
(177.8)

8.99% -33.8[-90.3,22.7]

Healy 2016 136 -58.4 (85.5) 95 -13 (60.4) 81.09% -45.4[-64.21,-26.59]

   

Total *** 275   287   100% -45.6[-62.54,-28.66]

Heterogeneity: Tau2=0; Chi2=0.37, df=2(P=0.83); I2=0%  

Test for overall effect: Z=5.28(P<0.0001)  

Favours multifaceted intervention 200100-200 -100 0 Favours no intervention

 
 

Analysis 12.3.   Comparison 12 Multi-component intervention versus no intervention, Outcome
3 Mean di6erence in number of sitting bouts lasting 30 minutes or more, follow-up short-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Danquah 2017 173 144 -0.4 (0.148) -0.41[-0.7,-0.12]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention
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Analysis 12.4.   Comparison 12 Multi-component intervention versus no intervention, Outcome
4 Mean di6erence in time in sitting bouts lasting 30 minutes or more, follow-up short-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Danquah 2017 173 144 -16 (7.653) -16[-31,-1]

Healy 2016 117 84 -72.6 (10.817) -72.6[-93.8,-51.4]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.5.   Comparison 12 Multi-component intervention versus no intervention, Outcome
5 Mean di6erence in time in sitting bouts lasting 30 minutes or more, follow-up medium-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Healy 2016 96 65 -17.7 (14.337) -17.7[-45.8,10.4]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.6.   Comparison 12 Multi-component intervention versus no intervention, Outcome 6 Mean
di6erence in total time spent sitting (including sitting at and outside work), follow-up short-term.

Study or subgroup Multifac-
eted inter-
vention

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Ellegast 2012 13 12 -58.3 (19.3) 25.61% -58.3[-96.13,-20.47]

Healy 2016 119 83 -77.7
(11.325)

74.39% -77.7[-99.9,-55.5]

   

Total (95% CI)       100% -72.73[-91.87,-53.59]

Heterogeneity: Tau2=0; Chi2=0.75, df=1(P=0.39); I2=0%  

Test for overall effect: Z=7.45(P<0.0001)  

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.7.   Comparison 12 Multi-component intervention versus no intervention, Outcome 7 Mean
di6erence in total time spent sitting (including sitting at and outside work), follow-up medium-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Healy 2016 97 -40.1 (83.4) 65 -3.8 (81.1) -36.3[-62.07,-10.53]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention
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Analysis 12.8.   Comparison 12 Multi-component intervention versus no intervention,
Outcome 8 Mean di6erence in time spent standing at work follow-up short-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Danquah 2017 173 31 (58.8) 144 -12 (58.8) 43[30,56]

Healy 2016 119 102.2 (80.8) 85 7 (36.1) 95.2[78.78,111.62]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.9.   Comparison 12 Multi-component intervention versus no intervention,
Outcome 9 Mean di6erence in time spent stepping at work follow-up short-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Healy 2016 117 2.2 (16.4) 83 1.7 (15.1) 0.5[-3.9,4.9]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.10.   Comparison 12 Multi-component intervention versus no intervention,
Outcome 10 Mean di6erence in time spent standing at work follow-up medium-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Healy 2016 97 55.2 (67) 67 12.4 (44.1) 42.8[25.8,59.8]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.11.   Comparison 12 Multi-component intervention versus no intervention,
Outcome 11 Mean di6erence in time spent stepping at work follow-up medium-term.

Study or subgroup Multifaceted
intervention

No intervention Mean Difference Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI Fixed, 95% CI

Healy 2016 96 -0.3 (14.8) 65 -0.1 (14.5) -0.2[-4.8,4.4]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 
 

Analysis 12.12.   Comparison 12 Multi-component intervention versus no
intervention, Outcome 12 Work engagement (0-6 scale), follow-up short-term.

Study or subgroup Multifac-
eted inter-
vention

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

12.12.1 Environmental interventions only  

Coffeng 2014 0 0 0.1 (0.102) 50% 0.1[-0.1,0.3]

Favours multifaceted intervention 52.5-5 -2.5 0 Favours no intervention
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Study or subgroup Multifac-
eted inter-
vention

No inter-
vention

Mean Dif-
ference

Mean Difference Weight Mean Difference

  N N (SE) IV, Fixed, 95% CI   IV, Fixed, 95% CI

Subtotal (95% CI)       50% 0.1[-0.1,0.3]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

   

12.12.2 Environmental interventions + counselling  

Coffeng 2014 0 0 -0.1 (0.102) 50% -0.1[-0.3,0.1]

Subtotal (95% CI)       50% -0.1[-0.3,0.1]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.98(P=0.33)  

   

Total (95% CI)       100% 0[-0.14,0.14]

Heterogeneity: Tau2=0; Chi2=1.92, df=1(P=0.17); I2=47.98%  

Test for overall effect: Not applicable  

Test for subgroup differences: Chi2=1.92, df=1 (P=0.17), I2=47.98%  

Favours multifaceted intervention 52.5-5 -2.5 0 Favours no intervention

 
 

Analysis 12.13.   Comparison 12 Multi-component intervention versus no intervention, Outcome
13 Mean di6erence in musculoskeletal symptoms all sites (score 0–6) at short-term follow-up.

Study or subgroup Multifaceted
intervention

No intervention Mean Dif-
ference

Mean Difference Mean Difference

  N N (SE) IV, Fixed, 95% CI IV, Fixed, 95% CI

Danquah 2017 153 126 -0.2 (0.077) -0.17[-0.32,-0.02]

Favours multifaceted intervention 10050-100 -50 0 Favours no intervention

 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 work*

#2 sedentary

#3 sitting

#4 #2 or #3

#5 oDice

#6 inactiv*

#7 #5 and #6

#8 #4 or #7

#9 #1 and #8

#10 #9 AND trials
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Appendix 2. MEDLINE search strategy

#1 (work[tw] OR works*[tw] OR work'*[tw] OR worka*[tw] OR worke*[tw] OR workg*[tw] OR worki*[tw] OR workl*[tw] OR workp*[tw] OR
occupation*[tw] OR employe*[tw])

#2 (eDect*[tw] OR control[tw] OR controls*[tw] OR controla*[tw] OR controle*[tw] OR controli*[tw] OR controll*[tw] OR evaluat*[tw] OR
intervention*[tw] OR program*[tw] OR compare*[tw])

#3 (sedentary OR sitting) OR seated posture OR chair[tiab] OR desk[tiab] OR (oDice AND inactiv*)

#4 (animals [mh] NOT humans [mh])

#5 #1 AND #2 AND #3 NOT #4

Appendix 3. CINAHL search strategy

S10 S1 AND S2 AND S9 Limiters - Exclude MEDLINE records Search modes - Boolean/Phrase

S9 S3 OR S4 OR S5 OR S6 OR S7 OR S8

S8 (oDice AND inactive*) or TX (oDice AND inactive*) or MW (oDice AND inactive*)

S7 Desk or TX desk or MW desk

S6 Sedentary or TX sedentary or MW sedentary

S5 Seated posture or TX seated posture or MW seated posture

S4 Sitting or TX sitting or MW sitting

S3 Chair or TX chair or MW chair

S2 TX randomised controlled trial or TX controlled clinical trial or AB placebo or TX clinical trials or AB randomly or TI trial or TX intervent*
or control* or evaluation* or program*

S1 work* OR (offic* OR busines*) OR occupat*

Appendix 4. OSH update search strategy

#1 DC{OUCISD OR OUHSEL OR OUNIOC OR OUNIOS OR OURILO}

#2 GW{oDice AND inactiv*}

#3 GW{sitting OR sedentary}

#4 TW{work*}

#5 #2 OR #3

#6 #4 AND #5

#7 #1 AND #6

Appendix 5. EMBASE search strategy

#1 sedentary

#2 'sitting'/de

#3 'seated posture'

#4 seated NEAR/1 posture

#5 chair:ab,ti OR desk:ab,ti

#6 chair:ab,ti

#7 desk:ab,ti
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#8 oDice AND inactiv*

#9 #1 OR #2 OR #4 OR #6 OR #7 OR #8

#10 'work'/de OR work

#11 work*

#12 'occupation'/de OR occupation

#13 employe*

#14 #10 OR #12 OR #13

#15 eDect

#16 control

#17 evaluat*

#18 intervention*

#19 program

#20 compare

#21 #15 OR #16 OR #17 OR #18 OR #19 OR #20

#22 #9 AND #14 AND #21

#23 #22 AND [embase]/lim

#24 #23 AND [humans]/lim AND [embase]/lim

Appendix 6. PsycINFO (ProQuest)

S25 S13 AND S17 AND S24

S24 S18 OR S19 OR S20 OR S21 OR S22 OR S23

S23 compare

S22 program

S21 intervention*

S20 evaluat*

S19 control

S18 eDect

S17 S14 OR S15 OR S16

S16 employe*

S15 occupation

S14 work

S13 S1 OR S2 OR S4 OR S8 OR S11 OR S12

S12 oDice AND inactive*

S11 S9 OR S10

S10 ab(desk)

S9 ti(desk)
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S8 S6 OR S7

S7 ti(chair)

S6 ab(chair)

S5 ab(chair) OR ti(chair)

S4 seated NEAR/1 posture

S3 seated posture

S2 sitting

S1 sedentary

Appendix 7. ClinicalTrials.gov

Sitting AND Workplace

Appendix 8. World Health Organization (WHO) International Clinical Trials Registry Platform (ICTRP) search portal

Sitting AND Workplace

W H A T ' S   N E W

 

Date Event Description

3 December 2018 Amended Following feedback and further information from the authors we
corrected our risk of bias assessment of Healy 2016 and added
the data contributed by Evans 2012 to one meta-analysis. The
latter increased the pooled effect of computer prompts com-
bined with information compared to information only on time
spent sitting at work by four minutes per eight-hour workday,
and reduced the width of the confidence interval. We then cor-
rected all instances where these results are mentioned in the text
(Abstract, Plain language summary, Effects of interventions, Dis-
cussion), tables (Summary of findings 3), and graphs (Figure 1,
Figure 3, and forest plot of Analysis 7.1) to reflect the changes.
We also found out that the study by Dunstan et al. we had pre-
viously classified as ongoing was in fact a published protocol of
Healy 2016 so it is now a secondary reference of the latter.

4 April 2018 New citation required and conclusions
have changed

'Summary of findings' tables updated

4 April 2018 New search has been performed New studies have been incorporated into review, and new analy-
ses have been added.

9 August 2017 New search has been performed Searches updated
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Jos Verbeek, Sharea Ijaz, and Nipun Shrestha conceptualised the review.

Nipun Shrestha took the lead in writing the protocol.

Kaisa Neuvonen (Information Specialist, Cochrane Work Group) and Nipun Shrestha designed the systematic search strategies.

Nipun Shrestha and Katriina Kukkonen-Harjula conducted the study selection.
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Nipun Shrestha, Suresh Kumar, Chukwudi Nwankwo, Veerle Hermans, and Soumyadeep Bhaumik did the data extraction and 'Risk of bias'
assessment for the previous versions.

Nipun Shrestha, Veerle Hermans, and Sharea Ijaz did the data extraction and 'Risk of bias' assessment for the current update.

Nipun Shrestha, Jos Verbeek, and Zeljko Pedisic conducted the data analysis.

Nipun Shrestha wrote the manuscript collaborating with Jos Verbeek, Katriina Kukkonen-Harjula, Sharea Ijaz, Veerle Hermans, and Zeljko
Pedisic.
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Nipun Shrestha: None known.

Jos Verbeek: I am employed by the Finnish Institute of Occupational Health to co-ordinate the Cochrane Work Group.
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Katriina T Kukkonen-Harjula: None known.

Veerle Hermans: None known.
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S O U R C E S   O F   S U P P O R T

Internal sources

• Cochrane Work Review Group, Finland.

Nipun Shrestha attended a three-month internship to learn about Cochrane systematic review methodology.
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S Ijaz's time for this update was supported by National Institute for Health Research (NIHR) Collaboration for Leadership in Applied
Health Research and Care West (CLAHRC West) at University Hospitals Bristol NHS Foundation Trust.
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Nipun Shrestha has received financial support through a VU Research Scholarship 2016 from Victoria University.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We added time spent in prolonged sitting bouts (e.g. 30 minutes or more) and number of such bouts, total time spent sitting, including
sitting at and outside work, time spent standing and stepping at work as new outcomes in the review. We added the number and duration
of prolonged sitting bouts as outcomes because research has suggested that breaking up sitting time may be beneficial to health (Dunstan
2011). We added the total time spent sitting, including sitting at and outside work, as an outcome because reducing occupational sitting
time may lead to an increase of time spent sitting in non-occupational domains. The possibility of such compensatory eDects has been
described in previous papers (Gomersall 2013; Pedišić 2017). We added the amounts of time spent standing and stepping at work as
outcomes because the amount of time in a 24-hour day is fixed and every reduction of time spent sitting has to necessarily result in a
proportional increase of time spent in one or more other time-use components (Pedišić 2017). From the public health perspective it may be
important to know whether time spent sitting is replaced with quiet standing, physical activity or some other movement or non-movement
related behaviour.

In the protocol we stated that in cases where we would include more than one comparison from a trial with multiple arms in the same
meta-analysis, we would halve the numbers of control group participants to prevent them from being included twice, however this does
not work for the inverse variance input method. One study, Neuhaus 2014a, reported only the results from ANCOVA and could not provide
us with the raw data. For this trial we modelled the means and standard deviations from the intervention and the control group in Review
Manager as closely to the real data as possible to achieve the same MD and standard error. Then we halved the number of participants in
the control group and entered the resulting standard errors into Review Manager.

We judged studies to be at low risk of selective outcome reporting if the final publications of the trial reported what had been planned
and registered in international databases (trial registries), such as ClinicalTrials.gov, Australia New Zealand Clinical Trials Registry
(ANZCTR.org.au), Netherland’s Trial Registry (NTR). We judged the studies that were not registered in trial registries as being at low risk for
selective outcome reporting if they reported all the outcomes mentioned in the methods section.
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Initially, we planned to pool interventions that were categorised under broad headings like physical changes in workplace environment,
workplace policy changes and information and counselling, but later we found that the interventions were quite diDerent from one another
and decided not to combine them under these broad headings. We also added a new category consisting of approaches that used multiple
types of interventions at the same time. Due to the large number of outcomes it was not practical to incorporate a GRADE rating of the
quality of the evidence of every single result. Hence we report time spent sitting at work and time spent in sitting bouts lasting 30 minutes
or more for short-term follow-up in the 'Summary of findings' table. Where studies reporting eDects at short-term follow-up for the above-
mentioned outcomes were not available, we present medium-term follow-up. We only report the most relevant comparisons.

We also calculated a prediction interval for the outcome 'sitting time at work' for interventions comparing the eDectiveness of sit-stand
desks and sit-desks.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Ergonomics;  *Sitting Position;  Accelerometry;  Controlled Before-APer Studies;  Energy Metabolism;  Interior Design and Furnishings; 
Randomized Controlled Trials as Topic;  Time Factors;  Workplace  [*statistics & numerical data]

MeSH check words

Humans
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