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Abstract 

Sedentary behaviour (SB) is positively associated with all-cause mortality, as well as 

numerous chronic diseases, including fatal and non-fatal cardiovascular disease, type 2 

diabetes, certain types of cancer, and metabolic syndrome. Interventions targeting 

reductions in sedentary time among office workers who are an at-risk population for high 

levels of SB are needed. The main objective of this dissertation was to contribute to the 

body of knowledge surrounding theory-based behavioural interventions targeting SB 

among office working adults. First, a systematic review of the literature (study 1, chapter 

2) was conducted that highlighted important cognitive and motivational factors associated 

with SB, which should be targeted in theory-based interventions designed to reduce SB. 

Using the motivational phase of the Health Action Process Approach (HAPA), a 

randomized controlled trial (RCT – study 2, chapter 3) demonstrated that SB and diabetes 

information can be a meaningful source of motivation among preintender office workers 

(n = 96). Those in the intervention reported significantly higher intentions for reducing 

daily sedentary time (ps ≤ .05, ɳp
2 values ≥ .08) than their control counterparts. Using the 

volitional phase of the HAPA, a subsequent RCT (study 3, chapter 4) showed that action 

and coping planning, augmented with tailored text messages reduced workplace sitting 

time and increased specific non-SBs in office workers (n = 60). Relative to the controls, 

participants who received the intervention reported significantly greater reductions in 

time spent sitting (87.54 min/workday) and accompanying increases in time spent 

standing (32.56 min/workday) and stretching (11.34 min/workday) at work over an 8-

week period (ps < .05, ɳp
2 range = .05-.08). Finally, study 3 (chapter 4) also revealed that 

the intervention targeting reductions in SB can lead to significant improvements in office 
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workers’ perceived emotional well-being and role limitations due to emotional health 

problems (ps < .05, ɳp
2 range = .08-.10). Avenues for future research will be discussed. 

 

Keywords: sedentary behaviour, office workers, Health Action Process Approach, 

motivation, intervention, health behaviour change 
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Summary for Lay Audience 

 

Too much sitting is related to premature death, as well as numerous chronic diseases, 

including fatal and non-fatal heart disease, type 2 diabetes, certain types of cancer, and 

metabolic problems. Strategies to reduce sitting time among office workers who are an 

at-risk population for high levels of sitting are needed. The main objective of this 

dissertation was to contribute to the body of knowledge surrounding theory-based health 

promotion strategies targeting sitting time among office working adults. First, the 

literature on whether cognitive and motivational factors (i.e., attitudes, social norms, 

confidence, intentions, habits, values) influence sitting time was examined (study 1, 

chapter 2). Findings highlighted important cognitive and motivational factors that are 

related to how much time individuals spend sitting, which should be targeted in health 

promotion efforts to reduce sitting. Using a prominent health promotion theory, study 2 

(chapter 3) demonstrated that health and diabetes information related to too much sitting 

can motivate office workers to reduce their daily sitting time. Then, study 3 (chapter 4) 

showed that providing office workers with a counselling session (encouraging them to 

form individualized plans to reduce their sitting time), followed by daily text messages is 

an effective strategy to reduce workplace sitting time and increase time spent standing, 

and stretching in office workers. Finally, study 3 (chapter 4) also revealed that reductions 

in sitting time can lead to improvements in office workers’ perceived emotional well-

being and role limitations due to emotional health problems. 
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Introduction 

 

According to the Sedentary Behaviour Research Network (SBRN), sedentary 

behavior (SB) is defined as any waking behavior characterized by an energy expenditure 

≤1.5 metabolic equivalents, while in a sitting, reclining, or lying posture (Tremblay et al., 

2017). Sedentary behaviors permeate all domains of life, including work, school, 

transportation, and leisure/recreation pursuits. In addition to the widely accepted health-

enhancing behaviours of moderate-to-vigorous physical activity (PA) and sleep, SB has 

now been recognized as an important 24-hour movement behaviour with its own distinct 

health repercussions. Numerous countries, including Australia, Canada, Spain, and the 

United Kingdom, have begun to include statements regarding SB in their public health 

PA guidelines and recommendations. For instance, Australia is among the first countries 

to develop national guidelines specific to SB for all age groups. Canada has developed 

SB Guidelines for children and youth and incorporated statements regarding SB into their 

PA Guidelines for adults. Worldwide, several non-government organizations (e.g., Active 

Healthy Kids Global Alliance, ParticipACTION, World Health Organization) have also 

addressed the topic of SB (Okely, Tremblay, Hammersley, & Aubert, 2018). 

Sedentary Behaviour Prevalence 

Societal changes have resulted in reduced demands to be active, which in turn has 

resulted in greater sedentary time. Among both children and adults, high levels of SB 

have emerged as a new public health issue that needs to be addressed. Population-based 

studies have indicated that Canadian and US adults spend between 8-11 hours in 

sedentary pursuits each day (Carson et al., 2014; Colley et al., 2011; Matthews et al., 
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2008), however, specific segments of the population may demonstrate an even higher 

prevalence of SB.  

Given that the prevalence of adults working office-based jobs that require mostly 

sitting is high, and occupations are becoming more sedentary and less physically active, 

the workplace is a key setting for the accumulation of sedentary time (Chau, van der 

Ploeg, Merom, Chey, & Bauman, 2012; Church et al., 2011). Office-working adults 

exhibit high sedentary time, both at work and in their leisure time, sitting on average 11 

hours per day (Smith et al., 2015; Tudor-Locke, Leonardi, Johnson, & Katzmarzyk, 

2011). Evidence suggests that workplace sitting accounts for majority (60%) of office 

workers’ total daily sedentary time (Bennie et al., 2015); further, adults working in office 

settings may spend up to 77% of their working day sitting with majority of this time 

accumulated in prolonged bouts ≥ 20 minutes (Thorp et al., 2012).   

Sedentary Behaviour and Health 

Numerous systematic reviews have reported that irrespective 

of meeting PA guidelines (i.e., 150 minutes of moderate-to-vigorous PA per week), time 

spent in SB is positively associated with all-cause mortality, as well as numerous chronic 

diseases such as fatal and non-fatal cardiovascular disease, type 2 diabetes, certain types 

of cancer, and metabolic syndrome (de Rezende, Lopes, Rey-López, Matsudo, & do 

Carmo Luiz, 2014; Edwardson et al., 2012; Thorp, Owen, Neuhaus, & Dunstan, 2011; 

Wilmot et al. 2012). For example, in a systematic review and meta-analysis, Wilmot et al. 

(2012) examined the association between sedentary time in adults and four key clinical 

outcomes, including diabetes, cardiovascular disease, cardiovascular mortality, and all-

cause mortality. Findings indicated that when compared to those with the lowest 
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sedentary time, adults with the greatest sedentary time had a 112% increase in the relative 

risk (RR) of diabetes, 147% increase in the RR of cardiovascular disease, a 90% increase 

in the risk of cardiovascular mortality, and 49% increase in the risk of all-cause mortality. 

The authors also noted that the strength of the association between SB and clinical 

outcomes was most consistent for diabetes. Prolonged, uninterrupted sedentary time has 

been shown to be particularly detrimental to health demonstrating deleterious 

associations with a number of cardiometabolic biomarkers (Carson et al., 2014; Healy, 

Matthews, Dunstan, Winkler, & Owen, 2011; Saunders, Larouche, Colley, & Tremblay, 

2012). Among adults, time spent in SB has also been associated with an increased risk of 

weight gain and obesity (Thorp et al., 2011), as well as mental health problems, including 

anxiety and depression (Teychenne, Ball, & Salmon, 2010; Teychenne, Costigan, & 

Parker, 2015).  

Despite this evidence, the concept of regarding SB as an independent risk factor 

that can be adjusted through moderate-to-vigorous PA has been questioned in the 

literature. In a recent large meta-analysis, for instance, Ekelund et al. (2016) examined 

the joint and stratified associations of SB and PA with all-cause mortality to investigate if 

PA can attenuate or even eliminate the detrimental effects of prolonged sitting. Findings 

indicated that high levels of moderate intensity PA (i.e., 60–75 min per day) seem to 

eliminate the increased risk of death associated with high sitting time. However, these 

findings are discouraging as only 15% of adults in society accumulate the recommended 

guidelines of 150 minutes of moderate-to-vigorous intensity PA per week to obtain health 

benefits (Colley et al. 2011). Together, this evidence suggests that efforts to promote 
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leisure-time PA alone are insufficient and that health promotion strategies targeting 

reductions in sedentary time, in addition to greater PA are needed. 

Interventions Targeting Sedentary Behaviour among Office Working Adults 

Several interventions trials have been conducted to reduce sedentary time and 

promote health among office workers, which can be broadly classified by whether they 

target environmental, organizational, individual, or some combination of these behaviour 

change elements. 

Environmental. In a Cochrane review, Shrestha et al. (2018) evaluated the 

effectiveness of 34 workplace interventions to reduce sitting time at work; the majority of 

these interventions (16 studies) examined the effects of physical workplace changes for 

modifying SB. It was found that interventions using sit-to-stand desks reduced workplace 

sitting time by an average of 57 minutes per workday at medium-term follow-up (3 to 12 

months), however, the effects of active workstations (e.g., treadmill desks, cycling desks) 

on reducing sitting at work were unclear or inconsistent.  

Policy/organizational. Specific to the workplace, Coenen et al. (2017) reviewed 

existing national and international occupational health and safety policies relating to 

occupational SB. Despite over 100 documents (e.g., legislation, guidelines) retrieved 

from a search conducted across ten countries and six international/pan-European 

agencies, not a single state, national, or international occupational policy focusing 

specifically on SB was found. This is surprising given that in many countries, there is 

legislation in place (e.g., Australian Work Health and Safety Act; American Fair Labour 

Standards Act) and a general duty of care on behalf of employers to ensure a safe system 

of work. Nonetheless, relevant aspects of existing health and safety policies such as the 
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acknowledgement of the risks associated with occupational SB, control measures to 

eliminate or minimize the risk of sustained postures, and strategies for task variety 

through substitution or interruption have been identified which may have implications for 

specific sedentary-related polices to be implemented moving forward. Recently, Okely et 

al. (2018) published a chapter examining home, workplace, education, transportation, 

healthcare, and non-home-based leisure settings where reducing SB can be targeted at a 

policy level and the current evidence for such policies. Examples of relevant policy 

initiatives include providing employees with height-adjustable or standing desks, 

discounted health insurance premiums for those who sit for less than a prescribed level 

daily, providing greater infrastructure to promote active transport, re-thinking community 

design, and changes to the office policy environment. Okely et al. (2018) suggest that for 

policies to be effective in these settings, they require shifting strong societal norms to sit 

and should focus on benefits broader than health, such as increased productivity, 

economic benefits, or reduced traffic congestion.   

Multi-component. A number of multi-component work-based interventions, 

which integrate individual, environmental, and organizational change elements, have 

been conducted to reduce sitting time among office workers (Carr et al., 2013; Danquah 

et al., 2017; Healy et al., 2013; Mackenzie, Goyder, & Eves, 2015; Neuhaus, Healy, 

Dunstan, Owen, & Eakin, 2014). For instance, in a cluster randomized trial, Danquah and 

colleagues (2017) examined the effects of a 12-week multi-component work-based 

intervention aimed at reducing sitting time and improving health outcomes among 317 

office workers. Intervention components targeted the organizational (e.g., appointment of 

local ambassadors, management support), environmental (i.e., installation of standing 
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meeting tables in meeting rooms, offices and corridors), and individual level (i.e., lecture 

and workshop). Compared to the control group, results indicated that at 1 and 3 months, 

total sitting time (-71 min/8-h workday), number of prolonged sitting periods (-0.79/8-h 

workday), and body fat percentage (-0.61%) was significantly lower; and the number of 

sit-to-stand transitions (+14%/sitting hour) were significantly higher, for those who 

received the multi-component intervention.  

Behavioural. In comparison to interventions incorporating physical workplace 

changes (e.g., active workstations), behavioural interventions targeting individual 

elements have yet to be extensively examined. Intervention trials to date have examined 

the use of behaviour change techniques including provision of health information, point-

of-decision prompts and/or cues, and behavioural counselling, self-monitoring, and 

feedback. For instance, Kozey-Keadle, Libertine, Staudenmayer, and Freedson (2012) 

examined the effectiveness of a simple information-based intervention for reducing 

sedentary time in a sample of overweight, non-exercising office workers. Participants 

were provided with information about the potential health risks associated with sedentary 

time; strategies to reduce sedentary time and increase light-intensity physical activity 

across multiple domains; as well as brief counselling on overcoming obstacles that would 

inhibit reductions in sedentary time. Findings indicated that compared to baseline, 

participants significantly reduced their sedentary time by 48 minutes over a 16-hour 

waking day during the 7-day intervention period. In another trial, Evans and colleagues 

(2012) explored whether computer-delivered point-of-choice prompts and SB education 

reduced office workers’ sedentary time at work and found that, compared to the 
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education only group, the point-of-choice prompt plus education group spent less time in 

long uninterrupted (>30 minutes) sedentary periods while at work. 

Psychological Correlates of Sedentary Behaviour  

In order to develop successful interventions to address SB, factors that influence 

sedentarism need to be identified and better understood. In a systematic review, Rhodes, 

Mark, and Temmel (2012) examined and appraised the current literature on correlates of 

SB among adults. In addition to several sociodemographic factors (e.g., age, gender, 

education, employment status, BMI) and health behaviours (e.g., smoking status, 

moderate-to-vigorous physical activity) that have been reliably linked to SB, the authors 

identified several studies that found a significant relationship between cognitive factors 

(e.g., attitudes, depression, health-related quality of life) and sedentary time. At the same 

time, the authors acknowledged that literature is limited and recommended that future 

research focus on modifiable cognitive correlates, which may be better suited for 

intervention efforts to reduce SB. Since their review was published in 2012, the number 

of studies examining cognitive factors has certainly increased.  

In a more recent systematic review that emphasized the importance of using a 

socio-ecological approach to understand factors which influence sedentarism, 

O’Donoghue et al. (2016) sought to identify individual, social, environmental, and 

policy-related correlates of SBs among adults aged 18-65 years. Again, several 

sociodemographic (e.g., age, BMI, socio-economic status) and behavioural factors (e.g., 

PA levels) that were significantly correlated with SB at the individual level were 

identified. In addition, this review identified several environmental factors as correlates 

of SB, including proximity to green space, neighbourhood walkability, and safety. 
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Similar to the findings of Rhodes et al. (2012), several studies were identified that 

included psychological factors, however, majority of these examined the relationship 

between mental health (e.g., symptoms of depression, stress, and anxiety) or mood (e.g., 

tiredness) factors with SB as opposed to more modifiable cognitive and motivational 

factors. Nonetheless, the authors acknowledged that there is limited evidence to suggest a 

negative relationship between SB and planned behaviour (e.g., attitudes, intentions) to 

overcome sedentarism. A more comprehensive understanding of the role that cognitive 

and motivational factors play in predicting SB represents the first step towards the 

development of effective behavioural interventions targeting reductions in sedentary 

time.  

The Need for Theory in Health Behaviour Change Research 

According to Schwarzer and Luszczynska (2008), health behaviour change refers 

to the motivational, volitional, and actional processes of abandoning such health-

compromising behaviours in favour of adopting and maintaining health-enhancing 

behaviours. In a systematic review, Gardner, Smith, Lorencatto, Hamer, and Biddle 

(2016) examined behaviour change strategies used in SB reduction interventions among 

adults. Findings indicated that behaviour change techniques, including education, self-

regulatory skills training, goal setting, self-monitoring and problem solving were most 

closely associated with promising interventions. Gardner and colleagues (2016) also 

emphasized that developing effective sedentary reduction interventions depends on 

identifying intervention components that may contribute to effectiveness. A shared 

drawback among the behavioural interventions that have been conducted to date is that 
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none have employed a well-established theoretical framework to guide intervention 

development and evaluation. 

Health behaviour change scientists from numerous fields, including PA, have 

emphasized that theories are needed to explain and predict health behaviour, as well as 

for the design and evaluation of interventions (Gourlan et al., 2016; Lippke & 

Ziegelmann, 2008). First, research evidence suggests that theoretically-informed 

interventions lead to better outcomes than those lacking a theoretical base (Glanz & 

Bishop, 2010; Gourlan et al., 2016). Second, Michie and Prestwich (2010) specified that 

theoretical frameworks can be used to inform interventions by identifying constructs that 

are hypothesized to be causally related to behaviour and can be targeted to promote 

behaviour change. Third, theory-based interventions allow for the specific mechanisms of 

behavioural change to be examined to provide a better understanding of an intervention’s 

effectiveness or ineffectiveness (Michie & Prestwich, 2010).  

The Health Action Process Approach as a Theoretical Model of Behaviour Change 

A theoretical model that has shown promise in the health behaviour change 

domain and could be used to guide the development of behavioural interventions 

targeting SB is the Health Action Process Approach (HAPA; Schwarzer, 2008; see 

Figure 1). The HAPA framework is thought to overcome many of the limitations that are 

characteristic of other prominent social-cognitive theories by: (a) suggesting the health 

behaviour change process should be divided into both motivational and volitional phases, 

(b) allowing for stage-matched interventions (e.g., preintenders versus intenders), (c) 

including specific post-intentional volitional constructs to translate intentions into action 

and mediate the intention-behaviour gap, (d) distinguishing between two kinds of 
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planning, and (e) emphasizing the need for phase-specific self-efficacy (Schwarzer, 

Lippke, & Luszczynska, 2011).  

In the pre-intentional motivational phase of HAPA, it is suggested that risk 

perceptions, outcome expectancies, and task self-efficacy are influential factors in the 

formation of intentions. Risk perceptions regarding the association between the health 

behaviour and an absolute or relative health risk are thought to set the stage for 

contemplation and elaboration of thoughts pertaining to consequences related to the 

health-compromising behaviour. Outcome expectancies represent another pre-intentional 

construct concerned with beliefs about the positive and negative outcomes of a specified 

behaviour. Finally, and perhaps most importantly, perceived task self-efficacy refers to an 

individual’s belief in their capability to perform the desired action or behaviour in a 

specific context (Sniehotta, Scholz, & Schwarzer, 2005).  

Once a behavioural intention has been formed, a series of post-intentional 

volitional constructs are suggested to promote the initiation and maintenance of actual 

behaviour change. Action plans outline specific situation parameters (when, where) and a 

sequence of action (how) for implementing the intended behaviour. Coping planning is a 

second volitional process that refers to the anticipation of barriers or obstacles that may 

arise and the development of alternative actions to attain one’s goal despite the 

impediments. Lastly, action control is the most proximal volitional predictor of behaviour 

and encompasses self-regulatory processes of self-monitoring, awareness of standards, 

and effort, which help to sustain behaviour change (Schwarzer et al., 2011).  

Previous research has demonstrated the utility of the HAPA model for predicting 

and modifying numerous health behaviours (e.g., PA, diet and nutrition, breast self-
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examination, and smoking cessation) across a variety of populations (e.g., cardiac 

rehabilitation patients, pregnant women, type 2 diabetics, persons with chronic illness or 

disability). To our knowledge, no studies have applied the HAPA model to advance our 

understanding of SB among office workers. 

 

Figure 1. The Health Action Process Approach model. 

Dissertation Objectives 

Given the increased interest in SB research, the aim of study 1 (chapter 2) was to 

conduct a systematic review to synthesize and critique the current literature on the 

association between cognitive and motivational factors and SB, and discuss avenues for 

future research. This in turn, led to a series of experimental studies that sought to 

contribute to the current knowledge base surrounding theory-based behavioural 

interventions targeting SB among office working adults by:  
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1) Examining whether information about sedentary behaviour and diabetes risk 

grounded in a Health Action Process Approach (HAPA) framework can serve as a 

meaningful source of motivation to reduce SB for office workers (study 2, chapter 3).  

2) Examining whether a HAPA-based behavioural intervention, specifically 

action and coping planning, augmented with tailored text messages can reduce workplace 

sitting time (primary outcome) and produce concurrent increases in specific non-SBs at 

work (i.e., time spent standing, walking and stretching; frequency and duration of breaks 

from sitting) over an 8-week period (study 3, chapter 4).  

In addition, a secondary objective of study 3 (chapter 4) was to examine whether 

reductions in workplace sitting time can improve self-rated work performance and 

several health-related quality of life outcomes (i.e., role limitations due to physical health 

problems, role limitations due to emotional health problems, emotional well-being, and 

energy/fatigue) among highly sedentary, full-time office workers.  

This series of dissertation studies are presented in an integrated-article format. 

Therefore, some repetition with respect to rationale and background should be expected. 
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Chapter 2 – Cognitive and Motivational Factors Associated with Sedentary 

Behavior: A Systematic Review1 (study 1) 
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Abstract 

Excessive time spent in sedentary behavior (SB) is associated with numerous health risks. 

These associations remain even after controlling for moderate-to-vigorous physical 

activity (PA) and body mass index, indicating that efforts to promote leisure time 

physical activity alone are insufficient. Cognitive and motivation variables represent 

potentially modifiable factors and have the potential of furthering our understanding of 

sedentary behavior. Hence, a systematic review was conducted to synthesize and critique 

the literature on the relationship between cognitive and motivational factors and 

sedentary behaviors. In April 2016, four electronic databases (Psych info, Pub Med, 

SPORTDiscus, Web of Science) were searched and a total of 4866 titles and abstracts 

were reviewed. After meeting inclusion criteria, study characteristics were extracted and 

the methodological quality of each study was assessed according to the Downs and Black 

Checklist. PRISMA guidelines for reporting of systematic reviews were followed. 

Twenty-five studies (16 cross-sectional, 8 longitudinal and one examining two 

populations and employing both a cross-sectional and prospective design) assessed 23 

different cognitive and motivational factors. Seventeen studies were theory-based and 8 

did not employ a theoretical model. Results showed that among SB-related cognitions, 

risk factors for greater sedentary time included having a more positive attitude towards 

SB, perceiving greater social support/norms for SB, reporting greater SB habits, having 

greater intentions to be sedentary, and having higher intrinsic, introjected, and external 

motivation towards SB. Protective factors associated with lower sedentary time included 

having greater feelings of self-efficacy/control over SB and greater intentions to reduce 

SB. Among PA-related cognitions, protective factors for lower SB included a more 
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positive attitude towards PA, having greater social support/norms for PA, greater self-

efficacy/control for PA, higher PA intentions, and higher intrinsic and identified 

motivation towards PA. In addition, feeling more supported and empowered in general 

was related with lower levels of SB. The average methodological quality score for 

included studies was 69% (SD = 9.15%; range 35–80%). In conclusion, a number of 

cognitive and motivational factors were identified that were associated with sedentarism. 

These findings have come from reasonably high quality studies. To further extend our 

understanding of the relation between cognitive and motivational factors and SB, more 

longitudinal, theory-driven studies examining cognitions and motivation from a sedentary 

perspective are required.  

Keywords: sedentary behavior, psychological determinants, cognitive factors, 

motivational factors 
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Introduction 

Excessive time spent in sedentary behavior is associated with numerous health 

risks. An overview of 27 systematic reviews found that among adults, sedentary time is 

positively associated with all-cause mortality, fatal and non-fatal cardiovascular disease, 

type 2 diabetes, metabolic syndrome, and several types of cancers [1]. Among children 

and youth, the risks include obesity, increased blood pressure and total cholesterol, 

poorer self-esteem, social behavior problems, poorer physical fitness and lower academic 

achievement [1]. These associations remain even after controlling for moderate to 

vigorous physical activity and body mass index (BMI), indicating that efforts to promote 

leisure time physical activity alone are insufficient. 

Sedentary behavior has been defined as “any waking behavior characterized by an 

energy expenditure ≤1.5 METs while in a sitting or reclining posture” [2]. Sedentary 

behaviors permeate all domains of life, including work, school, transportation, 

leisure/recreation, and spiritual/contemplative pursuits. The pervasiveness of sedentarism 

is evident through population-based studies, which indicate that Canadian and US adults 

spend an average of 9.7 and 7.7 hours per day, respectively, being sedentary [3,4]. The 

high prevalence of sedentarism and its adverse outcomes has added a whole new 

paradigm to the physical activity field focused on understanding and reducing sedentary 

time. 

Over the past few decades, there has been an increase in interest in ecological 

models as the guiding framework for understanding public health issues, including 

sedentary behavior [5,6]. According to this approach, human health is viewed as the 

result of an interplay between a broad range of individual, social, environmental and 
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policy factors [6]. At the individual level, intrapersonal factors such as psychological, 

biological, and demographical factors have been emphasized; social factors include those 

related to relationship, culture, and community; environmental factors refer to the 

organization, safety, attractiveness, and comfort of the physical environment; and policy 

factors refer to regulations, health care policies or incentives, the economic climate, and 

any governmental policies which have health implications [6]. Although ecological 

models emphasize the importance of intervening at multiple levels, a comprehensive 

understanding of the role of individual factors represents the first step towards a more 

complete appreciation of the issue in question. One such area of focus is the relationship 

between psychological factors and sedentary behavior.  

Historically, psychological factors have been divided into three distinct faculties: 

affect, cognition, and conation [7]. The term ‘affect’ refers to the emotional, or feeling 

aspects of human nature, and ‘cognition’ refers to the rational, or intellectual aspects. 

‘Conation,’ the third proposed part of the mind, is concerned with action, or volition, the 

mental effort and motivation required to carry out a proposed behavior [8]. Various 

formulations of the latter two aspects of psychological functioning are contained within 

current social-cognitive and motivational models of health behavior including the Health 

Belief Model [9], Theory of Reasoned Action [10], Theory of Planned Behavior (TPB) 

[11], Protection Motivation Theory (PMT) [12], Social Cognitive Theory [13], Health 

Action Process Approach (HAPA) [14], and Self Determination Theory (SDT) [15]. 

Individual constructs within these theories include attitudes, beliefs, knowledge, 

perceived barriers, self-efficacy, intention, and motivation. The link between these 

psychological variables and a number of health behaviors, including physical activity 
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[16] is well established. Given the increased interest in sedentary behavior research, the 

aim of this systematic review was to synthesize and critique the current evidence on the 

association between cognitive and motivation factors and sedentary behavior and discuss 

avenues for future research. 

The relationship between sedentary behavior and cognitive and motivational 

factors merits investigation for a number of reasons. First, even a cursory examination of 

a few studies examining cognitive factors and sedentary behavior shows that a significant 

link between the two does exist. For example, in a review on the correlates of sedentary 

behavior, Rhodes, Mark, and Temmel [17] identified several studies which found a 

significant relationship between psychological factors and sedentary time. At the same 

time, these authors pointed out the need for more research in this area and since their 

review was published in 2012, the number of studies examining cognitive factors has 

certainly grown. Second, cognitive and motivational constructs have proven to be useful 

for understanding numerous health-related behaviours such as physical activity [58]. 

Thus, it is likely that an examination of these factors also has the potential to increase our 

understanding of sedentary behavior. Third, while a number of published reviews have 

examined sedentary behavior correlates [5, 17–20], none have focused exclusively on 

psychological determinants from a cognitive and motivational perspective. As such, this 

review has the potential to identify gaps in the current research and significantly impact 

future research in this field. Fourth, in contrast to biological (e.g., genetic) or 

demographic determinants such as age, ethnicity, or socioeconomic status, cognition and 

motivation variables represent potentially modifiable protective or risk factors. Fifth and 

finally, while interventions aimed at reducing sedentary behavior are urgently needed, 
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research to identify effective behavior change strategies cannot advance without a more 

complete understanding of the cognitive and motivational factors underpinning behavior 

change.   

Method 

This review was conducted according to PRISMA guidelines for transparent 

reporting of systematic reviews and meta-analyses [59]. A review of the literature was 

first carried out by searching the following separate, specific electronic databases from 

their inception (dates included wherever available in the databases) until May 10, 2016: 

PsycINFO, PubMed, SPORTDiscus, Web of Science. The keywords used referred to the 

exposure (cognitive, social-cognitive and motivation) and outcome (sedentary behavior) 

variables of interest. Specifically, the search strategy was agreed upon by SR, AG and HP 

and involved entering the following search terms into abovementioned pertinent 

databases: (sedentary OR sitting) AND (correlate OR predictor OR psychosocial OR 

theory OR social cognitive OR intention OR motivation OR attitude OR self-efficacy OR 

barriers OR beliefs). Ethical approval was not required since this was a review and did 

not involve human subjects. Next to the search in electronic databases, the authors’ 

personal databases, previous published reviews, and references of included publications 

were checked. As this was the first systematic review to focus exclusively on the 

relationship between cognitive and motivational factors and sedentary behavior, the 

search was not limited to specific populations. For the purpose of this specifıc review, 

studies that involved populations of any age (e.g., children/youth, adolescents, adults, 

older adults) were included. After identification of studies through database searching, 

duplicate publications were removed. The titles and abstracts of all citations derived from 
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the search were screened independently by two of the authors. In case of uncertainty to 

either include or exclude the study, the full paper was read. For all relevant publications, 

full-text articles were then read and assessed further for eligibility.  

In order to be included in this review, studies had to meet the following criteria: 

(a) include one or more assessments of sedentary behavior or sedentary time, (b) examine 

the relationship of at least one cognitive or motivation variable with sedentary behavior 

or sedentary time, (c) be one of the following types of study: randomized controlled 

trials, cross-sectional studies, case-control studies and cohort studies (i.e., reviews, 

editorials and opinion articles were excluded since they did not contain primary data), 

and (d) be published in English. Studies were excluded if they measured sedentary time 

but failed to include possible correlates or if they did not measure predictors and behavior 

within the same individual (e.g., studies examining the relationship between parental 

beliefs and children’s sedentary behavior were excluded). Studies examining mental 

health outcomes such as affect (e.g., depression, anxiety), quality of life, and physical 

self-perceptions were also excluded because these constructs are often viewed as 

consequences rather than antecedents of sedentary behavior. Finally studies that 

examined personality were excluded as they represent constructs that are considered 

stable and hence less modifiable.  

All selected studies [21-45] were summarized in table format and data were 

extracted with regards to the author(s) and publication year, study population, sample 

size, sampling methods, study design, correlates/predictors examined, type and 

measurement of sedentary behavior or sedentary time, and the results pertaining to the 

relationship between behavior and significant correlates/predictors. In addition to 
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summarizing the findings in table format and in text, we have visually represented the 

findings using what we have termed a pinwheel. The purpose of the pinwheel is to 

illustrate, at a glance, which constructs have been examined in the literature as well as 

whether a relationship emerged between the constructs. Within the health domain, 

sedentary behavior is considered a risk behavior. For this reason, the colour green was 

chosen to indicate a protective effect (i.e., lower sedentariness) due to its association with 

safety and the word ‘go-ahead’ (e.g., its use in traffic lights). On the other hand, red is 

associated with a hazard and the word ‘stop’. For this reason, we used the colour red to 

indicate an association between a factor and increased sedentary behavior. Yellow was 

chosen to indicate a null effect due to the fact that it is seen as in-between green and red 

(e.g., on a traffic light signal). 

 The methodological quality of individual studies was assessed using the Downs 

and Black checklist [60]. The Downs and Black instrument assessed study quality 

including strength of reporting, external validity, internal validity (bias), internal validity 

(confounding), and power. The checklist consists of 27 items with a maximum score of 

32 points. A modified version of the checklist was employed with items that were not 

relevant to non-experimental studies removed (8, 13-15, 17, 19, and 21-24). The adapted 

checklist consisted of 20 items, including 14 items from the original list (1–3, 6-7, 9–12, 

16, 18, 20, and 25-26); three items that were modified (4, 5, and 27); and three items 

created for purposes of this review. Reporting items 4 and 5 from the original list were 

reworded to align with non-intervention (i.e., cross-sectional and prospective) studies 

being examined in this review. Item 27, concerning power from the original list was 

modified to address the number of participants needed to detect a significant association 
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between an exposure and sedentary behavior. Of the three items created, two were 

internal validity criteria and one was concerned with study power. We believe that 

changes made to the original checklist had merit and that modifications held value in 

assessing the methodological quality of studies included in this review. Each quality 

criterion was rated as positive (1), negative (0), or unknown/insufficiently described (0). 

A positive sign (+) was given if the publication provided a sufficient description of the 

item, per the predefined criteria, and met the quality criteria for the item. A negative sign 

(-) was allotted if the publication did not provide an adequate description or did not 

address and/or perform the quality criteria for the item. Finally, if an insufficient or 

unclear description of the item was provided, a question mark (?) was given. The 

maximum possible score for the modified checklist was 20 points (higher scores indicate 

higher quality). The methodological quality of individual studies was independently 

scored by SR and verified by HP; if disagreements between assessors occurred, 

consensus was achieved through discussion with a third reviewer (AG). For each study, 

an overall methodological quality score was calculated. In addition, the percentage of 

studies meeting each quality criterion was calculated. 

Data were not pooled for a number of reasons. First, there was little consistency 

among studies with respect to exposures and even when the same exposures were 

examined by multiple studies, they often used different scales. Second, studies used 

varying methodologies and reported statistics inconsistently. Therefore, to synthesize the 

evidence and allow conclusions to be drawn regarding the relationship between cognitive 

and motivational factors and sedentary behavior, a best-evidence synthesis that has been 

used in previous reviews [61] was implemented. The findings for each cognitive and 
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motivational variable were interpreted on the following basis: there was no evidence of 

an association if more than 50% of the cross-sectional and prospective studies reported 

no association; there was inconclusive evidence for an association if 50% of the studies 

reported no association and 50% reported a positive or negative association; there was 

some evidence of an association if more than 50% of the studies reported a positive or 

negative association; and there was consistent evidence of an association if all of the 

studies reported a positive or negative association. 

Results 

The electronic search produced 4,866 articles (1298 from PsycINFO, 2595 from 

PubMed, 699 from SPORTDiscus, and 274 from Web of Science; Figure 2). After 

removing duplicates (n = 1121), a total of 3745 publications remained. After titles and 

abstracts were examined, 86 full-text articles were read and assessed further for 

eligibility. Of those, 21 articles were identified as suitable. The reference lists of studies 

included for full-text review were then checked for additional relevant references, 

resulting in four additional studies. A total of 25 studies published between the years 

2003 and 2016 met the inclusion criteria and were included in the review [21-45]. The 

characteristics of these studies are presented in Appendix B.  
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Figure 2. PRISMA flow diagram of study selection process in review of cognitive and 

motivational factors and sedentary behavior. 
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Eight [21, 23, 26, 28, 29, 32, 34, 44] of the 25 reviewed studies did not specify a 

theoretical orientation in their study design and/or in the cognitive and motivational 

factors examined. Of these, only two [23, 28] were longitudinal or prospective in nature 

while the remaining six [21, 26, 29, 32, 34, 44] employed an observational, cross-

sectional design. Researchers have emphasized the need for more longitudinal, 

prospective studies to be completed to fully understand temporal changes in sedentary 

time and corresponding psychological predictors [5, 17]. Five studies [21, 28, 29, 32, 34] 

examined sedentary behavior in children and/or adolescent populations whereas only 

three studies [23, 26, 44] investigated cognitive and motivational determinants of 

sedentary behavior in adult populations. Four studies [21, 28, 29, 34] employed 

convenience sampling methods and four studies [23, 26, 32, 44] used random sampling 

methods. Sample sizes ranged from 188 to 1,515 participants (M = 671.88, SD = 419.61). 

In terms of variables examined, six [23, 26, 28, 29, 32, 44] of the eight studies 

investigated correlates across multiple levels of influence (i.e., socio-demographic, 

physical environmental, social environmental, social-cognitive, psychosocial, health-

related, work-related, behavioral) and two [21, 34] examined only cognitive variables. 

Furthermore, only four [23, 26, 34, 44] of the eight studies assessed cognitive factors 

from a sedentary perspective or in a sedentary-specific manner. One study [21] examined 

cognitive factors from a general point of view, while three studies [28, 29, 32] assessed 

the associations between physical activity and/or exercise-specific cognitive factors and 

sedentary behavior.  

Regarding measurement of sedentary behavior, all eight studies employed self-

report measurement tools with only one study [21] capturing sedentary behavior both 
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through self-report and objective measures. Despite the majority of studies measuring 

self-reported sedentary behavior, there was inconsistency between them in terms of 

specific sedentary pursuits assessed and the domains observed. One study [21] examined 

total time spent sedentary and time spent in specific leisure sedentary activities; one study 

[23] investigated determinants of context-specific sedentary time; four studies [28, 29, 

32, 34] measured screen time and/or screen-based behaviors; and two studies [26, 44] 

looked at either occupational or work-related sitting time.  

Primary associations of cognitive and motivational factors with sedentary 

behavior examined through non-theoretical studies are summarized in Appendix B and 

illustrated in Figure 3. Overall, the associations reported in Appendix B were small to 

medium in size. Five studies [23, 26, 29, 34, 44] investigated the relationship between 

attitudes and sedentary behavior. Of these, one study [29] found more positive attitudes 

towards exercise to be associated with lower sedentary behavior. Four studies [23, 26, 34, 

44] found more positive attitudes towards sedentary behavior to be associated with higher 

sedentary behavior. Contrary to expectations, one study [26] found more positive 

attitudes towards sedentary behavior to be associated with lower sedentary behavior. Five 

studies [21, 23, 26, 28, 32] examined the relationship between social support and/or 

norms and sedentary behavior. One study [21] found greater support in life to be 

associated with lower sedentary behavior, while one [32] study found greater support for 

physical activity to be associated with lower sedentary behavior. Three studies [26, 28, 

32] found no association between sedentary behavior and greater support and/or norms 

for sedentary behavior. However, one study [26] found greater norms for sedentary 

behavior to be associated with lower sedentary behavior and one study [23] found greater 



 32 

support and/or norms to be associated with higher sedentary behavior. Five studies [23, 

26, 28, 29, 32] investigated the relationship between self-efficacy and/or control beliefs 

and sedentary behavior. Two studies [28, 29] found greater self-efficacy for physical 

activity to be associated with lower sedentary behavior, while one study [32] found this 

factor to be associated with lower sedentary behavior for boys but higher sedentary 

behavior for girls. One study [23] found greater self-efficacy for sedentary behavior to be 

associated with lower sedentary behavior and one study [26] found greater control for 

sedentary behavior to be associated with lower sedentary behavior. One study [26] 

showed no association between sedentary behavior and self-efficacy for sedentary 

behavior. Two studies [23, 34] examined the relationship between sedentary behavior 

habits and sedentary behavior, both of which found greater sedentary behavior habits to 

be associated with higher sedentary behavior. Two studies [26, 34] investigated the 

relationship between intentions and sedentary behavior. One study [34] reported greater 

sedentary behavior intentions to be associated with higher sedentary behavior. Contrary 

to expectations, one study [26] found greater intentions to reduce sedentary behavior to 

be associated with higher sedentary behavior.  
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Figure 3. Pinwheel showing the association of cognitive and motivational factors with 

sedentary behavior. 

Of the 25 studies included in this review, 17 were theoretically driven in their 

approach (see Appendix B). Of these, 10 studies [22, 24, 27, 30, 31, 38, 39, 40, 42, 43] 

employed an observational, cross-sectional design and six [25, 33, 35, 36, 37, 45] were 

longitudinal, prospective in nature. One study [41] included samples from two separate 

populations, and employed both cross-sectional and prospective designs. Timelines for 

prospective studies ranged from seven days to three years. Five studies [22, 30, 31, 33, 

38] examined sedentary behavior in children and/or adolescent populations, five studies 

[25, 27, 36, 40, 45] examined factors associated with sedentary behavior in college and/or 
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university student populations, and six studies [24, 35, 37, 39, 42, 43] investigated 

determinants of sedentary behavior in adult populations. One study [41] investigated 

sedentary behavior in two samples including an adult population and a university student 

population. Twelve studies [22, 24, 25, 27, 31, 35, 36, 37, 38, 39, 40, 45] employed 

convenience sampling methods, four studies [30, 33, 42, 43] used random sampling 

methods, and one study [41] employed both. Sample sizes ranged from 31 to 1,552 

participants (M = 520, SD = 410.35). With regards to determinants examined, four 

studies [24, 33, 38, 43] investigated factors across multiple levels of influence (i.e., socio-

demographic, physical environmental, social environmental, social-cognitive, 

psychosocial, health-related, work-related, behavioral), seven studies [22, 25, 30, 31, 36, 

37, 42] examined cognitive variables only, and six [27, 35, 39, 40, 41, 45] were grounded 

in prominent social-cognitive and motivational theoretical models, such as Theory of 

Planned Behavior (TPB) [11], Protection Motivation Theory (PMT) [12], and Self-

Determination Theory (SDT) [15]. Furthermore, 11 of the 17 studies [25, 27, 30, 31, 33, 

37, 38, 39, 41, 43, 45] assessed cognitive and motivational factors from a sedentary 

perspective or in a sedentary-specific manner whereas four studies [22, 24, 35, 40] 

assessed physical activity related factors and two studies [36, 42] examined factors from 

both a sedentary and physical activity perspective.  

In terms of sedentary behavior measurement, the majority of studies employed 

self-report measurement tools, however, two studies [33, 35] measured sedentary 

behavior objectively and two studies [25, 37] captured sedentary behavior both through 

self-report and objective measures. Nine studies [22, 24, 25, 33, 35, 36, 37, 38, 40] 

measured total sedentary time or overall sedentary behavior; five studies [27, 39, 41, 42, 
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45] investigated determinants of context-specific sedentary time; and three studies [30, 

31, 43] measured screen time and/or screen-based behaviors.  

Cognitive and motivational factors grounded in a theory-based framework and 

their respective associations to sedentary behavior are summarized in Appendix B and 

illustrated in Figure 3. Overall, the associations reported in Appendix B were small to 

medium in size. Eleven studies [22, 30, 33, 35, 37-39, 41-43, 45] examined the 

relationship between attitudes and sedentary behavior. Three studies [22, 35, 42] found 

more positive attitudes towards physical activity to be associated with lower sedentary 

behavior, however, one study [42] found no association between this factor and sedentary 

behavior. Seven studies [30, 33, 38, 39, 41-43] found more positive attitudes towards 

sedentary behavior to be associated with higher sedentary behavior, however, two studies 

[37, 45] found no association.  

Nine studies [24, 30, 31, 35, 38-41, 43] investigated the relationship between 

social support and/or norms and sedentary behavior. One study [40] found greater 

support for physical activity to be associated with lower sedentary behavior; however, 

two studies [24, 38] failed to show an association. Five studies [30, 31, 39, 41, 43] found 

greater support and/or norms for sedentary behavior to be associated with higher 

sedentary behavior. Two studies [35, 38] reported no association between this factor and 

behavior.  

Twelve studies [22, 24, 31, 35, 37-43, 45] examined the relationship between self-

efficacy and/or control beliefs and sedentary behavior. One study [24] found that greater 

efficacy and control for life in general was associated with lower sedentary behavior. 

Four studies [22, 24, 40, 42] found greater self-efficacy and/or control beliefs for physical 
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activity to be associated with lower sedentary behavior, while one study [35] found no 

association. Five studies [31, 38, 39, 43, 45] reported that greater self-efficacy and/or 

control for sedentary behavior was associated with lower sedentary behavior; however, 

two studies [37, 41] failed to show an association between this factor and sedentary 

behavior.  

Three studies [25, 36, 37] investigated the relationship between habits, either 

towards sedentary behavior or physical activity, and sedentary behavior. Three studies 

[25, 36, 37] found greater sedentary behavior habits to be associated with higher 

sedentary behavior. One study [36] failed to show an association between greater 

physical activity habits and sedentary behavior.  

Nine studies [25, 30, 35-39, 41, 45] examined the relationship between intentions 

and sedentary behavior. Two studies [37, 38] found greater implementations intentions 

and/or planning to reduce sedentary behavior to be associated with lower sedentary 

behavior; however, one study [45] found no association. Two studies [25, 36] found 

greater intentions to reduce sedentary behavior to be associated with lower sedentary 

behavior. One study [37] showed no association between this factor and behavior. Three 

studies [39, 41, 45] found greater sedentary behavior intentions to be associated with 

higher sedentary behavior. One study [30] found greater physical activity intentions to be 

associated with lower sedentary behavior; however, two studies [35, 36] failed to show 

an association.  

Two studies [27, 40] investigated the relationship between motivational factors 

and sedentary behavior. One study [40] found higher intrinsic motivation and identified 

regulation towards physical activity to be associated with lower sedentary behavior. 
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However, no associations were found between introjected regulation, external regulation, 

or amotivation and sedentary behavior. One study [27] found higher intrinsic motivation, 

introjected regulation, and external regulation towards sedentary behavior to be 

associated with higher sedentary behavior. In this study, no association was found 

between identified regulation towards sedentarism and behavior.  

The modified Downs and Black checklist for assessment of the methodological 

quality of reviewed studies, including the percentage of studies meeting each item, is 

presented in Table 1.  The overall scores of the quality assessment for each study are 

presented in Table 2. When the studies were evaluated, the methodological quality score 

of the publications ranged from 35% to 80%. The average quality score for included 

studies was 69% (SD = 9.15). Out of the 25 publications (26 reported studies), one study 

[34] had a score of less than 50%. Three studies [22, 31, 36] had a score of 60%, eight 

studies [21, 24, 27, 29, 30, 35, 39, 40] had a score of 65%, three studies [38, 41b, 45] had 

a score of 70%, eight studies [26, 28, 32, 33, 41a, 42-44] had a score of 75%, and three 

studies [23, 25, 37] had a score of 80%. The average score of the included studies for the 

quality sub-scales of reporting, external validity, internal validity, and power were 88%, 

31%, 71%, and 12%, respectively. Also highlighted through the assessment was the 

percentage of studies meeting each item on the checklist (Table 1). The majority of 

studies satisfied the reporting criteria (items 1-9) with >80% of studies meeting each of 

the items 1-8. However, only 42% of studies reported actual probability values for the 

main outcomes except where the probability value is less than 0.001 (item 9). In terms of 

the external validity criteria, items 10 and 11 attempt to address the representativeness of 

the findings of the study and whether they may be generalized to the population from 
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which the study subjects were derived. Only 35% and 27% of studies met these items, 

respectively. The proportion of studies meeting the quality items with respect to internal 

validity (items 12-18) varied considerably per item, with only 35% of studies measuring 

the cognitive and/or motivation variables at a time prior to the assessment of sedentary 

behavior (item 13). Further, only 12% of studies scored positive on item 16 and included 

an objective assessment or some corroboration of the objective and subjective assessment 

in the measurement of sedentary behavior. For the power criteria (items 19-20), 88% of 

studies did not report a formal power calculation for determining the association between 

an exposure and sedentary behaviors (item 19). Because of this, it was unknown whether 

the sample size used for analysis was sufficiently powered for these studies (item 20). 

Table 1. Checklist for assessment of the methodological quality of cross-sectional and 

prospective studies. 

Criteria (rating of criteria: + = yes, – = no, ? = not or insufficiently described) % studies 

meeting the 

item 

Reporting  

1. Is the hypothesis/aim/objective of the study clearly described? 100 

2. Are the main outcomes to be measured clearly described in the Introduction or Methods section? 100 

3. Are the characteristics of the participants included in the study clearly described? 100 

4. Is the study design clearly described (i.e., cross-sectional vs. prospective; if prospective, time of assessments)? 89 

5. When appropriate, were principal covariates clearly described? 81 

6. Are the main findings of the study clearly described? 100 

7. Does the study provide estimates of the random variability in the data for the main outcomes? 92 

8. Have the characteristics of participants lost to follow-up and/or with missing data been described? 89 

9. Have actual probability values been reported (e.g. 0.035 rather than <0.05) for the main outcomes except where 

the probability value is less than 0.001? 

42 

External Validity  

10. Were the subjects asked to participate in the study representative of the entire population from which they were 

recruited? 

35 

11. Were those subjects who were prepared to participate representative of the entire population from which they 

were recruited? 

27 

Internal Validity – bias   

12. If any of the results of the study were based on “data dredging”, was this made clear? 100 

13. Were the exposure variables assessed at a time prior to the measurement of sedentary behaviour? 35 

14. Were the statistical tests used to assess the main outcomes appropriate? 100 

15. Were the main outcome measures used accurate (valid and reliable)? 96 

16. Did measurement of sedentary behaviour (outcome) include an objective assessment or some corroboration of 

the objective and subjective assessment?  

12 

Internal validity - confounding (selection bias)  
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17. When appropriate, was there adequate adjustment for confounding (i.e., covariates) in the analyses from which 

the main findings were drawn? 

81 

18. Were losses of participants to follow-up and/or with missing data taken into account? 73 

Power   

19. Did the study report a formal power calculation for determining the association between an exposure and 

sedentary behaviours? 

12 

20. Was the sample size used for analyses reflective of the power calculation? 12 
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Table 2. Overall scores of the methodological quality assessment for the included studies. 

Author/Criteria (1-20) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total/% 

[21] Atkin, Corder, 

Goodyer, et al., 2015 
+ +  + + + + + + –   –   ? + –   + + –   + + –   ? 13 

65% 

[22] Bai, Chen, Vazou, 

et al., 2015 
+ + + –   + + + + –   –   –   + –   + + –   + + –   ? 12 

60% 

[23] Busschaert, De 

Bourdeaudhuij, Van 

Cauwenberg, et al., 

2016 

+ + + + + + + + –   + + + + + + –   + + –   ? 16 

80% 

[24] Chang & Sok, 2015 + + + + –   + + + + –   ? + –   + + –   –   –   + + 13 

65% 

[25] Conroy, Maher, 

Elavsky, et al., 2013 
+ + + + + + + + + –   –   + + + + + + + –   ? 16 

80% 

[26] De Cocker, 

Duncan, Short, et al., 

2014 

+ + + –   + + + + + + + + –   + + –   + + –   ? 15 

75% 

[27] Gaston, De Jesus, 

Markland, et al., 2016 
+ + + + +  + + + –   –   ? + –   + + –   +   + –   ? 13 

65% 

[28] Gebremariam, 

Totland, Andersen, et 

al., 2012 

+ + + + + + + + + –   ? + + + + –   + + –   ? 15 

75% 

[29] Ham, Sung, & 

Kim, 2013 
+ + + + –   + + + + –   ? + –   + + –   –   –   + + 13 

65% 

[30] He, Piché, Beynon, 

et al., 2010 
+ + + + + + –   + –   + + + –   + + –   + –   –   ? 13 

65% 

[31] Hoyos Cillero, 

Jago, & Sebire, 2011 
+ + + + + + + –   + –   ? + –   + + –   + –   –   ? 12 

60% 

[32] Huang, Wong, & 

Salmon, 2013 
+ + + + + + + + –   + + + –   + + –   + + –   ? 15 

75% 

[33] Janssen, 

Basterfield, Parkinson, 

et al., 2015 

+ + + + –   + + + –   + ? + + + + –   –   + + + 15 

75% 
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[34] Kremers & Brug, 

2008 
+ + + + –   + –   –   –   –   –   + –   + –   –   –   –   –   ? 7 

35% 

[35] Lowe, Danielson, 

Beaumont, et al., 2015 
+ + + –   +  + + –   + –   –   + + + + + +   –   –   ? 13 

65% 

[36] Maher & Conroy, 

2015 
+ + + + –   + + + –   –   –   + + + + –   –   + –   ? 12 

60% 

[37] Maher & Conroy, 

2016 
+ + + + + + + + + –   ? + + + + + + + –   ? 16 

80% 

[38] Norman, Schmid, 

Sallis, et al., 2005 
+ + + + + + + + + –   ? + –   + + –   + + –   ? 14 

70% 

[39] Prapavessis, 

Gaston, & DeJesus, 

2015 

+ + + + +   + + + –   –   –   + –   + + –   +   + –   ? 13 

65% 

[40] Quartiroli & 

Maeda, 2014 
+ + + + +  + + + –   –   ? + –   + + –   +   + –   ? 13 

65% 

[41] Rhodes & Dean, 

2009 (A) 
+ + + + + + + +  –   + + + –   + + –   + +  –   ? 15 

75% 

[41] Rhodes & Dean, 

2009 (B) 
+ + + + + + + +  –   –   –   + + + + –   + +   –   ? 14 

70% 

[42] Salmon, Owen, 

Crawford, et al., 2003 
+ + + + + + + + –   + + + –   + + –   + + –   ? 15 

75% 

[43] Van Dyck, Cardon, 

Deforche, et al., 2011 
+ + + + + + + + + + –   + –   + + –   + + –   ? 15 

75% 

[44] Wallmann- 

Sperlich, Bucksch, 

Schneider, et al., 2014 

+ + + + + + + + + + + + –   + + –   + –   –   ? 15 

75% 

[45] Wong, Gaston, 

DeJesus, et al., 2016 
+ + + + +   + + + –   –   –   + + + + –   +  + –   ? 14 

70% 
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Discussion 

The purpose of this paper was to systematically review and critique the current 

literature on the role that cognitive and motivational processes play in understanding 

sedentary behavior. While other reviews have been conducted on socio-demographic and 

behavioral correlates of sedentary behavior, to our knowledge this is the first to focus 

exclusively on cognitive and motivational factors.  

Primary associations of cognitive and motivational factors with sedentary 

behavior examined through non-theoretical studies [21, 23, 26, 28, 29, 32, 34, 44] 

showed that among children and adolescents, a more positive attitude towards watching 

TV and using a computer [34], a less positive attitude towards exercise [29], greater habit 

strength for watching TV and using a computer [34], and greater intentions for sedentary 

behavior [34] were associated with greater time spent in sedentary pursuits. Conversely, a 

more negative attitude towards screen time [34], a more positive attitude towards exercise 

[29], greater perceived family and peer support for physical activity [32], better 

friendship quality [21], greater perceived family functioning [21], and greater self-

efficacy to engage in physical activity and overcome barriers [28, 29, 32] were associated 

with lower sedentary behavior. It is worth noting that the majority of studies (4 out of 5) 

[28, 29, 32, 34] with children and adolescents specifically examined screen-related 

sedentary behaviors. This is consistent with findings from past reviews, which found a 

less-developed research base on correlates of sedentary behavior among adults and 

highlighted the need to address this issue [5, 17]. 

Among adults, one study [44] found, for men only, that a more positive attitude 

towards sitting, measured as indifference towards sitting for long periods of time, was 
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associated with increasing work-related sitting durations. De Cocker and colleagues [26] 

sought to identity socio-demographic, health-related, work-related and psychosocial 

correlates of occupational sitting in Australian adult employees. It was found that adults 

who perceived greater control over how much they sat reported lower occupational sitting 

time, whereas those who believed that reducing their sitting time would be 

disadvantageous reported higher occupational sitting time. No associations emerged 

between self-efficacy or social support to sit less in the next month at work and 

occupational sitting time. Contrary to expectations, De Cocker and colleagues found that 

adults who perceived higher social norms towards sitting less at work, reported greater 

benefits of sitting less, and had greater intentions to sit less at work reported higher 

occupational sitting time compared to respective comparison counterparts. They also 

found that employment status and occupational classification had a moderating effect on 

the association between control to sit less at work and occupational sitting time such that 

lack of control to sit less at work was positively associated with occupational sitting time 

among full- and part-time workers and white-collar and professional workers only. These 

findings suggest that those who are full-time, white-collar and/or professional workers 

may have positive attitudes towards sitting less and intentions to sit less; however, these 

individuals are also more likely to be employed in jobs that require prolonged sitting. 

Thus, in the absence of control, even attitudes and intentions are insufficient to lead to 

reduced sedentary behavior.  

In a longitudinal study, Busschaert and colleagues [23] examined the relationship 

between changes in social-cognitive variables from baseline to one-year follow-up with 

changes in context-specific sitting times. They found that positive attitudes towards 
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watching TV and computer use was associated with more sitting while watching TV and 

more sitting while using a computer, respectively. Higher perceived modeling of 

sedentary behavior (i.e., time partner spends watching TV) was associated with more 

sitting while watching TV and higher norms associated with computer use and motorized 

transport was associated with more sitting in those contexts. Self-efficacy to reduce 

computer use was associated with less sitting time while using a computer, whereas self-

efficacy to use active transportation was associated with less sitting during motorized 

transport. In contrast to De Cocker and colleagues [26], Busschaert et al.’s [23] findings 

are in line with the expected relationships between cognitive variables and behavior. The 

most likely reason for this difference is De Cocker et al. [26] examined occupational 

sitting, a type of sedentary behavior less under an individual’s control, while Busschaert 

et al. [23] examined leisure time sitting.  

For the cognitive factors examined through non-theoretical studies, there is: 

consistent evidence of an unfavorable association between positive attitudes towards 

sedentary behavior, sedentary habits, sedentary intentions, and time spent in sedentary 

pursuits; consistent evidence of a favorable association between positive attitudes 

towards physical activity, general social support, support/norms for physical activity, and 

sedentary behavior; some evidence of a favorable association between self-

efficacy/control beliefs for sedentary behavior and time spent in sedentary pursuits; and 

no evidence of an association between support/norms for sedentary behavior and levels of 

sedentary behavior (see Appendix B and Figure 3). While there was consistent evidence 

of an association between self-efficacy/control for physical activity and levels of 

sedentary behavior with majority of studies indicating a favorable association, one study 
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demonstrated an unfavorable association between this factor and behavior. It is important 

to note that sedentary intentions, attitudes towards physical activity, general social 

support, and support/norms for physical activity and their relationship with sedentary 

behavior were only examined in one non-theoretical study each. 

Health behavior change scientists from numerous fields, including physical 

activity, have underscored the superiority of using theory to guide their research [46]. 

Studies investigating cognitive and motivational factors grounded in a theory-based 

framework and their respective associations to sedentary behavior are summarized in 

Appendix B and Figure 3. Attitude, either towards sedentary behavior or physical 

activity, was one of the most often studied cognitions with 11 studies [22, 30, 33, 35, 37-

39, 41-43, 45] including at least one measure of this construct. Seven studies [30, 33, 38, 

39, 41-43] revealed that having more positive attitudes towards sedentary behavior was 

associated with higher levels of sedentary behavior while two studies [37, 45] showed no 

association between these constructs. Three studies [22, 35, 42] demonstrated having 

more positive attitudes towards physical activity to be associated with lower levels of 

sedentary behavior; whereas, one study [42] showed no association between these 

constructs. These findings are largely consistent with the bulk of the research on the 

relation between attitude and behavior, which shows that attitude can be a strong 

predictor of behavior [47]. A common strength of the included studies was the 

assessment of attitudes towards a single, specific, well-defined behavior. This may be one 

reason why the majority of studies demonstrated significant findings. Attitude can refer 

to affective attitudes (e.g., enjoyment of sitting) or instrumental attitudes (e.g., pros or 

cons associated with sedentary behavior). Among the studies included, three [30, 33, 42] 
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assessed only affective attitudes, three [37, 43, 45] assessed only instrumental attitudes, 

and two [38, 39] assessed both affective and instrumental attitudes. Among studies 

examining attitudes towards physical activity, two studies [22, 42] examined affective 

and one study [35] examined both. For sedentary attitudes, all affective attitude measures 

and three out of the five instrumental attitude measures significantly predicted behavior. 

For physical activity attitudes, three out of four measures of affective attitudes and the 

only instrumental attitude measure were significant correlates of behavior. Taken 

together, these findings indicate that how individuals feel about sedentary behavior, and, 

to a lower extent physical activity, plays a strong role in affecting how sedentary they are. 

In summary, there is some evidence of an unfavorable association between positive 

attitudes towards sedentary behaviors and time spent in sedentary pursuits. There also is 

some evidence of a favorable association between positive attitudes towards physical 

activity and levels of sedentary behavior. 

With regards to social support and norms as potential factors related to sedentary 

behavior, five studies [30, 31, 39, 41, 43] demonstrated that greater support/norms for 

sedentary behavior were associated with higher sedentary behavior. Two studies [35, 38] 

failed to show an association between these factors and sedentary behavior. Five of these 

[31, 35, 39, 41, 43] specifically explored the influence of norms towards sedentary 

behavior as a potential risk factor. For the most part, the results highlight the importance 

of subjective norms in understanding levels of sedentary behavior. Prapavessis and 

colleagues [39] suggested that, as the majority of adults spend far more time being 

sedentary than being active, the role of others appears to be more important in 

encouraging sedentary than physical activity pursuits. Additionally, decisions to be 
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sedentary are likely to be socially motivated, and socially motivated decisions enhance 

the recognition of normative perceptions, which in turn may influence behavior through 

intentions [48]. One study [40] found that greater support/norms for physical activity was 

associated with lower sedentary behavior; however, two studies [24, 38] found no 

association between this factor and behavior. Among the studies, which failed to show an 

association, Chang and Sok [24] examined the relationship between social support for 

physical activity and sedentary behavior in elderly persons with hypertension and 

Norman and colleagues [38] examined parent-directed support for physical activity and 

sedentary behavior in a sample of adolescents. Chang and Sok [24] suggested, from their 

findings, that predictors of sedentary behavior might be distinct from the well-known 

powerful predictors of physical activity. Quartiroli and Maeda [40], however, found that 

scoring higher with respect to the basic psychological need of relatedness in exercise was 

associated with lower levels of sedentary behavior. It is proposed then that perhaps, the 

perception of being close and connected to others through physical activity (i.e., 

relatedness) is a determinant of sedentarism to be explored further. In summary, there is 

some evidence of an unfavorable association between support/norms for sedentary 

behavior and time spent in sedentary pursuits. However, presently there is no clear 

evidence of an association between support/norms for physical activity and levels of 

sedentary behavior. 

In terms of self-efficacy/control beliefs, outcomes assessed included self-efficacy 

to reduce sedentary behavior and/or screen time, scheduling self-efficacy, response self-

efficacy, and perceived behavior control. Five studies [31, 38, 39, 43, 45] showed that 

greater self-efficacy/control for sedentary behavior was associated with lower sedentary 
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behavior while two studies [37, 41] showed no association. Maher and colleagues [37] 

failed to show an association between self-efficacy to limit sedentary behavior and 

sedentary time in older adults; however, task self-efficacy was associated with intentions 

to limit sedentary behavior. This indicates that efficacy beliefs may be an indirect 

determinant of sitting time in older adults. The authors also suggested that older adults 

might have particularly low levels of task self-efficacy to limit sedentary behavior due to 

pain or functional limitations, aging stereotypes, and previous failed attempts to engage 

in physical activity. Rhodes and Dean [41] showed no association between perceived 

behavioral control and sedentary leisure behaviors; this is contrary to findings by 

Prapavessis and colleagues [39] who found perceived behavioral control to be a 

protective factor for sedentarism. Rhodes and Dean [41] acknowledged that the absence 

of perceived behavioral control as a behavioral correlate or even an independent predictor 

of intention is markedly different from most health behaviors. However, they indicated 

that this could offer important information on the discriminant motivational structure of 

sedentary leisure behaviors compared to what is known about a behavior like physical 

activity, and suggest the difference may be due to high access and ease of use among 

people who wish to perform these behaviors. Additionally, four studies [22, 24, 40, 42] 

showed that greater self-efficacy and control for physical activity was associated with 

lower sedentary behavior; however, one study [35] found no association between 

sedentary time and greater efficacy/control beliefs towards physical activity. This study 

was markedly different from the other studies in that it was examining TPB correlates of 

sedentary behavior in cancer patients with brain metastases. In this population, attitudes 

towards physical activity were most strongly correlated with sedentary behavior. The 
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authors indicated that although not statistically significant, there were potentially 

meaningful differences in perceived behavioral control between those who sit or supine 

less than 20.7 hours per day and those who accumulate 20.7 hours or greater. One study 

[24] found that feeling more empowered overall (i.e., having greater feelings of efficacy 

and control for life in general) was associated with lower levels of sedentarism. In 

summary, there is some evidence of a favorable association between self-efficacy/control 

for sedentary behavior and time spent in sedentary pursuits. Likewise, there is some 

evidence of a favorable association between self-efficacy/control for physical activity and 

levels of sedentary behavior. There is also consistent evidence of a favorable association 

between self-efficacy/control for life in general and levels of sedentary behavior; 

however, caution is warranted when interpreting this finding as only one study to date has 

examined this factor in relation to sedentary behavior. 

Recently, due to the sporadic, varied, and unstructured nature of sedentary 

behavior, researchers have suggested that habit formation may play a role in 

understanding sedentary pursuits [36, 37]. Dual process theories of motivation propose 

that both controlled and automatic motivational processes regulate behavior. Controlled 

processes are conscious, reflective, and volitional and include many of the constructs 

outlined in social-cognitive theories and this review. Automatic processes, on the other 

hand, are non-conscious, reflexive, and unintended, and can include constructs such as 

habits. It has been suggested that these two motivational processes may operate 

independently or interact to regulate health behaviors [37]. Habits develop through the 

repeated pairing of a contextual cue with behavior, over time, until the contextual cue 

automatically elicits the behavioral response [49]. Three studies [25, 36, 37] included in 
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this review found greater sedentary behavior habits to be a risk factor for sedentarism. 

Maher and Conroy [37] recently showed that habit strength for sedentary behavior was 

the greatest of all the predictors of behavior, demonstrating that automatic processes, 

such as habits, represent a crucial component in understanding sedentarism. The findings 

of these studies demonstrated that the association between habit strength and sedentary 

behavior appears to be robust for both young and older adults. On the other hand, one 

study [36] failed to show an association between greater physical activity habits and 

sedentary behavior. The role of both controlled and automatic motivational processes in 

regulating sedentary behavior needs to be examined further. Dual-process models 

incorporating habit formation (i.e., automatic and unreasoned process) into prominent 

social-cognitive theoretical frameworks could explain a greater proportion of sedentary 

behavior and be effective in sedentary behavior reduction efforts. There has also been a 

call for improved measures of habit processes within the health domain, and specifically 

that of sedentarism [50, 37]. Grove and Zillich [50] proposed a theoretical model of 

psychological processes associated with habitual exercise, in which they suggest that 

habitual health behaviors are characterized by several common features, including; strong 

stimulus response (S-R) bonds (i.e., driven by cues), automaticity, patterning of action, 

and negative consequences for nonperformance. It is possible that this model may hold 

value for assessing habits related to sedentary behavior. In summary, there is consistent 

evidence of an unfavorable association between sedentary behavior habits and time spent 

in sedentary pursuits, however, there is no evidence of an association between physical 

activity habits and levels of sedentary behavior. 

In many behavior change models, intentions are seen as the principal, 
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predisposing factor as to whether someone will engage in a particular health behavior (or 

not). With regards to intention as a potential factor associated with sedentary behavior, 

one study [30] found greater physical activity intentions to be a protective factor for 

sedentarism; however, two studies [35, 36] found no association. Two studies [25, 36] 

demonstrated having greater intentions to reduce sedentary behavior to be associated with 

lower sedentary behavior. In one study [37], no association was found. In terms of 

intentions as risk factors for sedentarism, three studies [39, 41, 45] found greater 

sedentary behavior intentions to be associated with higher sedentary behavior. Finally, 

two studies [37, 38] showed greater implementation intentions or planning to reduce 

sedentary behavior to be associated with less sedentary behavior, while one study [45] 

found no association. The abovementioned studies, taken together, provide evidence to 

support the theoretical construct of both goal and implementation intentions as correlates 

of sedentary behavior and suggest that engagement in sedentary pursuits may be a 

controlled motivational process similar to other health behaviors. Future studies 

examining the role of sedentary goal intentions need to be conducted to determine 

whether measuring goal intentions towards sedentary behavior itself, or goal intentions to 

change sedentary behavior is a more viable approach. In summary, there is no clear 

evidence of a favorable association between physical activity intentions and levels of 

sedentary behavior. However, there is consistent evidence of an unfavorable association 

between sedentary behavior intentions and time spent in sedentary pursuits. Additionally, 

there is some evidence of a favorable association between intentions to reduce sedentary 

behavior and levels of sedentary behavior. There is also some evidence of a favorable 

association between implementation intentions and/or planning to reduce sedentary 
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behavior and levels of sedentary behavior.  

Two studies [27, 40] examined motivation type within a Self Determination 

Theory framework as a potential psychological determinant of sedentary behavior. 

Gaston, De Jesus, Markland, and Prapavessis [27] demonstrated higher external 

regulation, higher introjected regulation, and high intrinsic motivation towards sedentary 

behavior to be risk factors for sedentarism. Specifically, Gaston and colleagues found that 

intrinsic motivation was the strongest predictor of sedentary behavior, followed by 

external regulation and introjected regulation. These authors examined leisure and 

work/school activities separately, and found that autonomous motives (i.e., intrinsic 

motivation) underlied leisure/recreation sedentary pursuits whereas more controlled 

motives (i.e., external and introjected regulation) influenced work/school sedentary 

activities. Identified regulation, which occurs when an individual recognizes that a 

behavior is beneficial for achieving a personally valued goal and consequently adopts the 

behavior as their own [27], was not related to behavior. Since sitting is typically engaged 

in not for its own sake but as a means to an end, this finding was surprising. It should also 

be recognized that this study was the first to adapt the Behavioral Regulation in Exercise 

Questionnaire (BREQ) [51] for sedentary behavior. Quartiroli and Maeda [40] showed 

higher intrinsic motivation and higher identified regulation towards physical activity to 

be associated with lower levels of sedentary behavior. No association was found for 

introjected regulation, external regulation, and amotivation towards physical activity and 

sedentary behavior. The finding in both studies that intrinsic motivation is related with 

sedentary behavior is consistent with the relation on attitudes and behavior. Similarly to 

measures of affective attitude, intrinsic motivation refers to performing a behavior for its 
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own sake, in other words, for the enjoyment of it. More studies are required to validate 

the theoretical structure of SDT in explaining sedentary behavior and to identify 

sedentary-specific motivational factors related to sedentarism. In summary, there is 

convincing evidence from one study [40] of a favorable association between intrinsic 

motivation and identified regulation towards physical activity and levels of sedentary 

behavior. However, there is no evidence of an association between introjected regulation, 

external regulation, and amotivation towards physical activity and sedentary behavior. 

There is also convincing evidence from one study [27] of an unfavorable association 

between external regulation, introjected regulation, and intrinsic motivation towards 

sedentary behavior and time spent in sedentary pursuits. No evidence of an association 

between identified regulation towards sedentary behavior and levels of sedentary 

behavior has been shown.  

Given that the associations between cognitive factors, motivational factors and 

sedentary behavior or sedentary time were small to medium in size, researchers interested 

in targeting these modifiable variables will need to take this into consideration when 

using these as agents of change for sedentary behavior interventions. Furthermore, these 

findings suggest that both physical activity related and sedentary-specific cognitive and 

motivational factors will play a role in understanding sedentarism. With respect to 

movement-related factors, research has shown a strong, inverse correlation between 

sedentary behavior and light-intensity physical activity [62], as well as a small to medium 

inverse correlation between sedentary behavior and leisure time physical activity [17, 

63]. If these behaviors are associated with one another, then it is highly likely that 

physical activity related cognitions could be associated with time spent sedentary. The 
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findings, herein, serve to confirm this rationale and demonstrate that physical activity 

related cognitive and motivational factors are correlates of sedentary behavior. In order to 

maximize the contribution of studies examining physical activity related factors to our 

understanding of sedentary behavior determinants; researchers might need to measure 

these cognitions as they pertain to specific types of physical activity (i.e., total physical 

activity, light-intensity physical activity).  

Based on the Downs and Black checklist [60] for assessment of the 

methodological quality, the findings from the included studies in this systematic review 

come from reasonably high quality studies (see Tables 1 and 2). For instance, 22 of the 

26 reported studies had overall quality scores ≥65% and 11 of the 26 studies had overall 

quality scores ≥75%. We found no difference between the average quality scores (i.e., 

percentages) of theoretically-driven (M = 68.9%, SD = 6.4) versus non-theory based 

studies (M = 68.1%, SD = 13.5). Furthermore, studies that demonstrated an association 

between cognitive and/or motivational variables and sedentary behavior (M = 69%, SD = 

9.2) were of similar quality to those studies that found no association between these 

constructs  (M = 71%, SD = 5.8). The two major weaknesses with the included studies 

are that: only 35% of them measured the cognitive and/or motivational variables prior to 

the assessment of SB and only 12% of them included an objective measure or some 

corroboration of the objective and subjective measure of SB.  

A number of future recommendations should be considered with respect to the 

findings presented herein. There is a need for more longitudinal, prospective studies to be 

completed examining cognitive and motivational determinants of sedentary behavior. 

Only nine of the 25 reviewed studies were prospective in design and majority of these 
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had relatively acute timelines (i.e., 7 to 14 day period). Studies that examine the 

association between cognitive and motivational factors and context-specific sedentary 

behavior over longer durations are required. The majority of the reviewed studies (i.e., 20 

out of 25) employed solely self-reported estimates of sedentary behavior through a range 

of questionnaires, which differed in their outcomes assessed. Because of its high 

prevalence and habitual nature, sedentary behavior may be very diffıcult to recall 

accurately. It is recommended for future research in this field of inquiry to use 

accelerometers and/or inclinometers in conjunction with self-report methods. There was 

widespread variability between studies in the analytical methods used to identify 

correlates of sedentary behavior, as well as in the effect sizes reported. Consistent with 

the recommendations made by Rhodes et al. [17], researchers are encouraged to report 

standardized effect sizes along with the significance criterion when presenting their 

findings regarding cognitive and motivational factors related to sedentary behavior. This 

will allow for a meta-analysis to be conducted in this domain so the magnitude of 

cognitive and motivational constructs related to sedentary behavior can be evaluated and 

understood. 

Replication of theory-based studies measuring sedentary-specific cognitive and 

motivational factors in high sedentary populations and contexts where sedentary 

behaviors are dominant is strongly recommended. These studies should also work on 

refining and validating instruments used to assess cognitions and conations (i.e., 

motivation) related to sedentarism. As noted in this review, a number of studies adapted 

physical activity scales or used non-validated tools to assess cognitive and motivational 

factors. The development of psychometrically validated tools and testing of theory is 
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important for identifying and differentiating between protective and risk factors for 

sedentarism at varying life stages and across sedentary domains. This will allow 

researchers to identify the important cognitive and motivational correlates that should be 

targeted in interventions designed to reduce sedentary behavior. Owen and colleagues [5] 

suggested that the “primary strategic goal for research on sedentary behavior 

determinants and interventions is to integrate evidence to identify effective or promising 

strategies to reduce sitting time.” Further, Rhodes et al. [17] proposed that cognitive, 

social, and environmental correlates seem better suited for intervention efforts to reduce 

sedentary behavior. Theoretical behavior change models have been useful in identifying 

cognitive and motivational factors that have been shown to be associated with sedentary 

behavior, however, the manipulation of these variables for purposes of behavior change 

interventions to reduce sedentary behavior has yet to be extensively examined. For 

instance, Carr and colleagues [52] conducted a randomized controlled trial and 

demonstrated that an intervention grounded in Social Cognitive theory led to reduced 

sedentary time among middle-aged, sedentary and overweight adults working in 

sedentary jobs. In another successful study, Gardiner and colleagues [53] demonstrated 

that an intervention to reduce and break up sedentary time in older adults using Social 

Cognitive theory and behavior choice theory led to decreased sedentary time, increased 

breaks, and increased light-intensity physical activity and moderate-to-vigorous physical 

activity. While promising, further inquiry into the development of theory-based 

interventions targeting cognitive and motivational constructs with the goal of sedentary 

behavior reduction is needed. 
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Another potential theoretical model of interest for use in the sedentary behavior 

domain is the Health Action Process Approach [14] (HAPA). The HAPA model includes 

many variables that are similar to those shown in this review to be associated with 

sedentary behavior. This model holds several advantages over other models for 

intervention design and delivery in that it is a dynamic rather than static model. 

According to the HAPA model, successful behavior change involves both a pre-

intentional motivational phase in which intention is formed and a post-intentional 

volitional phase in which intention is translated into action. To this end, the HAPA 

attempts to bridge the ‘intention–behavior gap’ inherent with other behavior change 

models (e.g., PMT, TPB) with action planning, coping planning, and action control 

components [54]. The HAPA model’s effectiveness to explain the adoption and 

maintenance of numerous health behaviors has been demonstrated [14]. It is anticipated 

that the HAPA will also be of value in the sedentary behavior domain. It is recommended 

that the same line of inquiry be followed with HAPA as with previous behavior change 

models. First, valid and reliable HAPA sedentary constructs must be developed and then 

show an association to sedentary behavior. If relationships are found, the constructs must 

be targeted and modified through action and coping planning interventions with the goal 

of sedentary behavior reduction. Maher and Conroy [37], to our knowledge, are among 

the first to test a HAPA-based model of sedentary behavior and directly link planning, a 

key component of the HAPA model, with sedentary behavior. Maher and Conroy [37] 

highlighted that with other health behaviors, planning has been shown to be a crucial 

factor for bridging the goal intention-behavior gap. Their findings suggest that planning 
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context-specific substitutes for sedentary behavior may be a promising approach for 

overcoming strong sedentary habits. 

For purposes of this review, studies examining cognitive and motivational 

correlates of sedentary behavior from a qualitative approach were excluded. However, it 

is important to acknowledge that qualitative studies in this field of study exist and may 

potentially contribute to a deeper understanding of the role that cognitive and 

motivational factors play in sedentarism. For instance, Deliens, Deforche, De 

Bourdeaudhuij, and Clarys [55] used focus group discussions to examine a range of 

determinants of physical activity and sedentary behavior in university students, including 

perceived enjoyment, modeling, social support, and self-discipline. Similarly, this review 

was interested in the role of cognitive and motivational factors as determinants of 

sedentary behavior; as a result, studies examining affect (e.g., feelings, mood, stress, 

depression, coping behavior), physical self-perceptions (e.g., physical conditioning), 

health-related quality of life (e.g., physical function), and personality (e.g., traits, 

resilience) factors were excluded. It is recognized that these factors may also hold 

importance for a complete understanding of sedentary behavior determinants. For 

example, Uijtdewilligen, Singh, Chinapaw, Twisk, and van Mechelen [56] investigated 

the role of problem-focused coping, emotion-focused coping, and personality traits (i.e., 

inadequacy, social inadequacy, rigidity, self-esteem, self-sufficiency/recalcitrance, 

dominance, hostility) as person-related determinants of TV viewing and computer time in 

a cohort of young Dutch adults. They found that higher rigidity and self-

sufficiency/recalcitrance were positively associated with TV time, whereas higher scores 

on self-esteem were significantly associated with higher computer time. Further, Breland, 
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Fox, and Horowitz [57] examined the relationship between daily screen time and 

depression in a cross-sectional sample of overweight or obese minority women. 

Independent of physical activity, findings showed that engaging in high levels of daily 

screen time was associated with increased depression risk. These types of studies are 

warranted if we are to gain a more comprehensive understanding of the role 

psychological factors play in sedentarism.  

In conclusion, a number of cognitive and motivational factors were identified that 

were associated with sedentarism. Among sedentary behavior-related cognitions, risk 

factors for greater sedentary time included having a more positive attitude towards 

sedentary behavior, perceiving greater social support/norms for sedentary behavior, 

reporting greater sedentary behavior habits, having greater intentions to be sedentary, and 

having higher intrinsic, introjected, and external motivation towards sedentary behavior. 

Protective factors associated with lower sedentary time included having greater feelings 

of self-efficacy/control over sedentary behavior and greater intentions to reduce sedentary 

behavior. Among physical activity-related cognitions, protective factors for lower 

sedentary behavior included a more positive attitude towards physical activity, having 

greater social support/norms for physical activity, greater self-efficacy/control for 

physical activity, higher physical activity intentions, and higher intrinsic and identified 

motivation towards physical activity. In addition, feeling more supported and empowered 

in general was related with lower levels of sedentary behavior. To further extend our 

understanding of the relation between cognitive and motivational factors and sedentary 

behavior, more longitudinal, theory-driven studies examining cognitions and motivation 

from a sedentary perspective are required. 
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Chapter 3 – Sedentary Behaviour and Diabetes Information as a Source of 

Motivation to Reduce Daily Sitting Time in Adult Office Workers: A Randomized 

Controlled Trial using the Motivational Phase of the Health Action Process 

Approach (study 2) 
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Abstract 

Background: Using the motivational phase of the Health Action Process Approach 

(HAPA), this study examined whether sedentary behaviour and diabetes information is a 

meaningful source of motivation to reduce daily sitting time among preintending office 

workers. Methods: Participants (N = 218) were randomized into either HAPA-

intervention (SB), HAPA-attention control (PA), or control (no treatment) conditions. 

The intervention group viewed an online slide-show that targeted pre-intentional 

motivational constructs related to sitting by presenting research on SB and diabetes risk 

markers, the effectiveness of breaking up prolonged sitting, and providing strategies to 

break up sitting. The attention-control group’s slide-show focused exclusively on PA. 

Following treatment, purpose-built sedentary-related HAPA motivational constructs (i.e., 

risk perception [RP], outcome expectancies [OE], self-efficacy [SE]) and goal intentions 

[GI] were assessed. Only participants who had given little thought to how much time they 

spent sitting (i.e., preintenders) were used in subsequent analyses (n = 96). Results: 

Compared to the control groups, the intervention group reported significantly higher GIs: 

to increase both number and length of daily breaks from sitting at work; to reduce daily 

sitting time outside of work; to increase daily time spent standing outside of work, as well 

as greater OE (p values ≤ .05; ɳp
2 values ≥ .08). Only SE (β range = .39 - .50) made 

significant and unique contributions to both work and leisure-time related GIs, explaining 

between 11-21% of the response variance. Conclusions: A brief, HAPA-based online 

intervention providing information regarding SB and diabetes risk may be an effective 

source of motivation.  
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Introduction 

 

Sedentary behaviour (SB) is defined as any waking behaviour characterized by an 

energy expenditure ≤1.5 metabolic equivalents, while in a sitting, reclining, or lying 

posture (Tremblay et al., 2017). The pervasiveness of sedentarism is evident through 

population-based studies, which indicate that Canadian and American adults spend 

upwards of 10 hours per day being sedentary (Colley et al., 2011). The workplace can be 

a key setting for prolonged sedentary time. Research has shown that almost 60% of 

office-based employees’ total daily sitting time is accrued in the work setting and that 

office workers spend up to 77% of their working hours sitting, with approximately half of 

this time accumulated in prolonged bouts of 20 minutes or more (Bennie et al., 2015; 

Thorp et al., 2012). It also has been shown that office based-workers demonstrate high 

levels of sitting both at work (weekdays) and in their discretionary leisure time (evenings 

and weekends; Smith et al., 2015). 

There is now convincing evidence that SB is a distinct risk factor, independent of 

moderate-to-vigorous physical activity (PA), for multiple adverse health conditions 

(Ekelund et al., 2016). An overview of 27 systematic reviews found that among adults, 

sedentary time is positively associated with all-cause mortality, as well as numerous 

chronic diseases including fatal and non-fatal cardiovascular disease, type 2 diabetes, 

metabolic syndrome, and certain types of cancer (de Rezende, Lopes, Rey-López, 

Matsudo, & do Carmo Luiz, 2014). Researchers, for instance, have found an 

unfavourable association between total sedentary time and insulin sensitivity, fasting 

insulin, insulin resistance, and triglycerides (Brocklebank, Falconer, Page, Perry, & 

Cooper, 2015). Importantly, uninterrupted SB lasting ≤7 days has been shown to result in 
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moderate and deleterious changes in insulin sensitivity, glucose tolerance, and plasma 

triglyceride levels (Saunders, Larouche, Colley, & Tremblay, 2012). Recently, Davies et 

al. (2018) reported that a short-term (i.e., 14 day) reduction in PA with increased SB 

leads to a reversible reduction in multi-organ insulin sensitivity and cardiorespiratory 

fitness, with concomitant increases in central and liver fat and dyslipidaemia. These 

findings support the proposed association between sedentary time and the development of 

Type 2 diabetes—a health outcome germane to the present investigation. 

Given the relationship between sitting time and adverse health consequences, it is 

important to promote strategies, which can help mitigate this risk. Research on the 

biological effects of sedentarism has shown that many detrimental sitting-related health 

effects can be reduced by displacing and disrupting prolonged sedentary time. In a large 

representative sample of Canadian adults, it was shown that each additional 10 breaks per 

day is beneficially associated with improvements in waist circumference, systolic blood 

pressure, HDL-cholesterol, triglycerides, glucose and insulin, indicating that breaking up 

sedentary time may be particularly important for cardiometabolic health (Carson et al., 

2014). Healy et al. (2008), for instance, reported that increased breaks in sedentary time 

were related to lower adiposity measures, triglycerides, and 2h plasma glucose. With 

respect to what constitutes an effective break, researchers have found that both standing 

and light-intensity physical activity (LIPA) benefit cardio-metabolic health over sitting, 

but only LIPA benefits BMI and waist circumference (Healy et al., 2015). For example, a 

meta-analysis by Chastin, Egerton, Leask, and Stamatakis (2015) showed that breaks in 

sedentary periods of at least LIPA may have a positive effect on glycemic control, with 

breaks significantly lowering blood glucose response and insulin levels in adults, by 17% 
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and 15%, respectively. Substituting LIPA for sedentary time may be a practical and 

achievable preventive strategy to reduce the risk of type 2 diabetes. As beneficial 

metabolic associations have been observed with breaks that are relatively short in 

duration and light in intensity, advice to regularly break up or interrupt sustained 

sedentary time may be feasible to implement across numerous settings, including the 

workplace.  

Many intervention studies targeting the feasibility and effectiveness of displacing 

and/or disrupting sedentary time as a new health behaviour change goal, in adult 

populations, have been conducted (Gardner, Smith, Lorencatto, Hamer, & Biddle, 2016). 

Most interventions targeting SB in the occupational or office setting have employed 

environmental manipulations (e.g., sit-to-stand desks; Shrestha et al., 2016) or have been 

multi-component in nature (Carr et al., 2013; Danquah et al., 2017; Healy et al., 2013; 

Healy et al., 2017; Mackenzie, Goyder, & Eves, 2015; Neuhaus, Healy, Dunstan, Owen, 

& Eakin, 2014), whereas, behavioural interventions target modifiable cognitive factors 

(i.e., what the person can do).  

Behavioural interventions offer a feasible and accessible alternative for displacing 

and disrupting SB among office workers (Cooley & Pedersen, 2013; Evans et al., 2012; 

Kozey-Keadle, Libertine, Staudenmayer, & Freedson, 2012; Lang, McNeil, Tremblay, & 

Saunders, 2015; Swartz et al., 2014). In comparison to interventions incorporating solely 

physical workplace changes (e.g., active workstations), behavioural interventions may be 

more effective by targeting the self-regulatory skills needed to sustain behaviour change.  

While the above-mentioned studies have shown some success in reducing office 

workers’ SB through a behavioral intervention, a shared drawback is that the 
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interventions were not grounded in a particular theoretical framework of behaviour 

change. To explain, predict, and effectively improve the self-regulation of individuals, 

theories of health behaviour change are needed (Dunn & Elliot, 2008). Health behavior 

change scientists from numerous fields, including PA, have underscored the superiority 

of interventions developed with an explicit theoretical foundation compared to those 

lacking a theoretical base (Glanz & Bishop, 2010). To this end, Rollo, Gaston, and 

Prapavessis (2016) in a systematic review identified important cognitive and motivational 

correlates that should be targeted in theory-based interventions designed to decrease 

sitting time. For instance, Prapavessis, Gaston, and DeJesus (2015) found that Theory of 

Planned Behaviour (TPB) constructs predicted sedentary intentions, and subsequent 

sedentary time whereas Wong, Gaston, DeJesus, and Prapavessis (2016) provided 

support for the utility of a sedentary-derived Protection Motivation Theory (PMT) model 

in predicting both goal and implementation intentions with regards to sitting time, as well 

as actual SB. Using self-determination theory, Gaston, DeJesus, Markland, and 

Prapavessis (2016) demonstrated that motivational constructs are related to sedentary 

pursuits in both the occupational and leisure domains. In a related study, Conroy, Maher, 

Elavsky, Hyde, and Doerksen (2013) tested a dual-process theory of motivation to SB 

and showed that daily SB was regulated by both automatic (habits) and controlled 

(intentions) motivational processes. Although these theoretical behavior change models 

have been useful in identifying cognitive and motivational factors that are associated with 

SB, the manipulation of these variables for purposes of behavior change interventions to 

reduce SB in office-working populations is unknown.  
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One suitable framework for predicting and modifying SB is the Health Action 

Process Approach (HAPA; Schwarzer, 2008). This is a dynamic model, which attempts 

to bridge the intention-behaviour gap inherent in other health behaviour change models 

by suggesting successful behaviour change involves both a pre-intentional motivational 

and post-intentional volitional phase. It is suggested through HAPA that risk perception 

(RP), outcome expectancies (OE), and task self-efficacy (SE) are predisposing factors for 

intention formation in the motivational phase, whereas, a number of post-intentional or 

volitional factors, including action/coping planning, action control, and 

maintenance/recovery SE, are viewed as influential for translating intention into action.  

The HAPA framework has been used to explain the adoption and maintenance of 

numerous health-related behaviours including dental flossing, breast self-examination, 

seatbelt use, fruit and vegetable intake, and PA. To our knowledge, only two studies have 

examined the use of HAPA as a theoretical framework to advance our understanding of 

SB. Maher and Conroy (2016) were among the first to test a HAPA-based model of SB 

and directly link both intentions and plans to limit SB, key components of the HAPA 

model, with SB in older adults. In another study, Sui and Prapavessis (2017) conducted a 

pilot intervention to examine the effects of a HAPA-based intervention, specifically 

action and coping planning, for targeting SB, providing preliminary evidence for the 

potential of a domain-specific planning intervention to increase break frequency in full-

time university students.  

To date, no interventions have been developed to increase intentions to reduce SB 

and/or reduce SB in office working adults using HAPA as a theoretical framework. As 

described above it is asserted through the motivational phase of the model that the key 
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determinant for influencing behaviour is intention. Hence, examining and developing 

methods to increase intentions is therefore imperative among high-risk groups such as 

office workers that could greatly benefit from a decrease in SB levels. An important 

public health promotion issue is whether information about the relationship between SB 

and disease risk (i.e., diabetes), as well as the protective benefits of displacing and 

disrupting SB for disease risk will have any impact on intentions (i.e., motivation) to 

reduce sedentary time. To maximize effectiveness of interventions targeting actual SB 

reduction, motivational interventions are first required to prime individuals, particularly 

preintenders to become intenders, which in turn will position them to become successful 

actors in the volitional phase of the HAPA model.   

Using the motivational phase of the HAPA framework, the purpose of this study 

was to determine whether SB and diabetes information is a meaningful source of 

motivation to increase intentions to reduce daily sitting time among preintending office 

workers. Sedentary office-workers who had given little thought to how much they sit 

were targeted to discriminate preintenders from intenders. Research has demonstrated the 

benefits of matching self-help manuals and other motivational materials to a person’s 

stage of readiness or change (e.g., Graham, Prapavessis, & Cameron, 2006; Pope, 

Pelletier, & Guertin, 2017).  

It was hypothesized that participants in the HAPA intervention group would 

report greater goal intentions (GI) to reduce both occupational and leisure-time SB, as 

well as higher OE regarding reducing sitting time, higher RP regarding SB and diabetes 

risk, and higher SE to reduce both occupational and leisure-time SB, compared to their 
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control group counterparts. It also was hypothesized that OE, RP, and SE would predict 

GI.  

Methods 

Study Design  

Data for this three-arm, randomized controlled trial (RCT) were collected 

between August and December 2017 and analyzed in January 2018. The study was 

approved by the institutional Research Ethics Board (see Appendix C), and the protocol 

was registered and made publicly available through ClinicalTrials.gov (Identifier # 

NCT03091686). A between-group design was utilized to examine differences in outcome 

measures based on treatment received. Participants were blinded to group allocation and 

were unaware of the existence of the other treatment conditions at the time of study 

participation. However, research staff were not blinded to group allocation. A flow 

diagram of the study design is illustrated in Figure 4. 
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Figure 4. Flow diagram of design and overall procedure. 
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contacted via email. Individuals who accepted the study invitation by informing the 

researchers that he/she was willing to facilitate the recruitment process were then asked 

to email all full-time employees in the respective office/business and offer them the 

opportunity to participate. The recruitment email included brief study details and a 

recruitment poster (see Appendix D), as well as a hyperlink, for those interested to access 

the letter of information and online survey. Individuals were eligible to participate 

provided they were 18 years of age or older, a full-time worker/employee in an office 

setting, able to read and write in English, and had access to a computer with Internet. 

Exclusion criteria included individuals who were suffering from a medical condition or 

physical limitation that prevented them from being physically active. All relevant 

demographic characteristics are presented according to group in Tables 3 and 4.  

Measures 

HAPA preintentional motivational processes and goal intention.  A 

questionnaire was designed to measure purpose-built, sedentary-derived HAPA pre-

intentional motivational constructs (RP, OE, and SE) and GI. The sedentary-derived 

items used to measure the motivational phase of the HAPA model (Schwarzer, 2008) 

were adapted from existing HAPA scales used in previous studies of dietary behavior and 

PA (Schwarzer, 2008; Schwarzer & Luszczynska, 2008; Schwarzer, Luszczynska, 

Ziegelmann, Scholz, & Lippke, 2008). The response format for all scales, with the 

exception of SE, was a 5-point Likert-scale that ranged from 1 (strongly disagree) to 5 

(strongly agree). Diabetes was chosen as the disease risk term for both the OE and RP 

constructs because of its proxy nature relative to other health conditions and established 

relationship with SB (de Rezende et al., 2014). 
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Goal intentions. Distinct GIs across two major domains (occupational and 

leisure-time SB) were assessed prospectively by 10 questions. GIs were categorized into 

five behavioural subcategories (i.e., reducing daily sitting time, increasing daily time 

spent standing, increasing daily time spent in activities of light movement, increasing the 

number and duration of breaks from sitting). This allowed for a comprehensive 

examination of intentions, which are specific and multifaceted and cannot be captured by 

general constructs. Ten parcels of three items each were used as indicators for GI. The 

stem for the questions was, “Over the next four weeks …”, which was followed by the 

recommended activities, for example, “…I intend to reduce the amount of time that I 

spend sitting at work”, or “My goal is to increase the amount of time that I spend 

standing outside of work”. Further rationale for this measurement approach was as 

follows: (a) office based-workers demonstrate high levels of sitting both at work and in 

their discretionary leisure time (Smith et al., 2015), (b) sedentary time in one segment of 

life predicts time spent sitting in other areas of life (Walsh, Meyer, Stamatis, & Morgan, 

2015), (c) both total sedentary time and patterns of sedentary time (i.e., uninterrupted 

sitting) have health repercussions (Tremblay, Colley, Saunders, Healy, & Owen, 2010), 

and (d) there are health benefits to concurrently displacing and disrupting daily sedentary 

time (Dunstan, Howard, Healy, & Owen, 2012). Internal consistency Cronbach’s alpha 

values (α) for GI constructs ranged from 0.94 to 0.96. 

 Outcome expectancies.2 OE with respect to reducing daily sedentary time were 

assessed with four items, employing measurement techniques commonly used in the 

 
2 A principal axis factor analysis with oblique rotation was conducted to examine the factor structure and 

composition of the OE and RP constructs. Exploratory factor analysis results showed that the 8 items 

grouped into two factors readily interpretable as OE (4 items; factor loadings ranged from .91-1.0) and RP 
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HAPA literature (Sniehotta, Scholz, & Schwarzer, 2005; Schwarzer, 2008). The stem for 

the items was, “If I reduce my daily sitting time (i.e., at work and outside of work) over 

the next four weeks, then I would expect to . . .” followed by positive consequences such 

as, “… improve my blood sugar profile” or “… improve my body’s ability to maintain 

normal blood sugar levels”. Cronbach’s alpha (α) for OE was 0.98. 

 Risk perceptions.2 RP related to sedentary time and diabetes risk were assessed 

with four items, using the stem, “If I spend too much time sitting (i.e., at work and 

outside of work) over the next four weeks, I will be at greater risk for . . .” followed by 

statements concerning metabolic consequences, such as, “… having high blood sugar” or 

“having poor insulin sensitivity (i.e., how effective the body is at using insulin to reduce 

high blood sugar levels)”. Cronbach’s alpha (α) for RP was 0.95. 

 Task self-efficacy. SE was assessed prospectively by 10 questions that measured 

participants’ confidence related to displacing and disrupting both occupational and 

leisure-time SB. Task SE was categorized into five behavioural subcategories (i.e., 

reducing daily sitting time, increasing daily time spent standing, increasing daily time 

spent in activities of light movement, increasing the number and duration of breaks from 

sitting) and two domains (occupational and leisure). Example questions included, “Over 

the next four weeks, how confident are you that you can reduce your daily sitting time at 

work by … ” and “Over the next four weeks, how confident are you that you can increase 

the number of breaks you take in the course of a day from sitting outside of work …”. 

Consistent with recommendations by McAuley and Mihalko (1998), each SE question 

assessed confidence about displacing or disrupting sedentary time in increasing durations. 

 
(4 items; factor loadings ranged from .82-.97). These two factors accounted for approximately 88% of the 

total response variance.  
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The SE subcategories of reducing daily sitting time, increasing daily time spent standing, 

and increasing daily time spent in activities of light movement were each measured by 12 

items (15 min, 30 min, 45 min, 1 h, 1 h 30 min, 2 h, 2 h 30 min, …, 5h or more). The SE 

subcategories, increasing the number and duration of breaks from sitting, were measured 

with 10 items (1-10+ additional breaks per day) and nine items (30 s, 1 min, …, 5 min, 6-

10 min, 11-15 min, 15 min or more), respectively. All items were rated on a scale from 

0% (no confidence) to 100% (complete confidence). Internal consistency Cronbach’s 

alpha values (α) for SE constructs ranged from 0.94 to 0.96. 

Other Measures 

 Demographics. Participants provided demographic information: gender, age, 

ethnicity, employment status, height and weight for calculation of BMI, number of hours 

worked per week, and employment sector. 

 Sedentary behavior questionnaire. SB was assessed using a 12-item modified 

Sedentary Behavior Questionnaire (SBQ; Rosenberg et al., 2010). The same 

modifications Prapavessis et al. (2015) made to the SBQ (i.e., addition of three items, 

extended response items) were also employed in the current study. The stem of the SBQ 

was as follows: “Over the past 7 days, on average, how much time did you spend (from 

when you woke up until you went to bed) doing the following?”. Ten items assessed 

leisure-specific, volitional sedentary activities and two items assessed occupational-

specific, non-volitional sedentary activities. Participants selected the duration of time 

(none, 15 min or less, 30 min, 1 h, 2 h, …, 9 h or more) they spent per day in various 

forms of sedentary pursuits. The leisure-specific model computed a daily score from the 

sum of the ten volitional items, whereas the occupational-specific model computed a 
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daily score from the sum of the two non-volitional items. The general model computed a 

daily score from the sum of all 12 items. The original SBQ demonstrated good internal 

consistency (α ranges from 0.48 to 0.93) and excellent test-retest reliability (r = 0.51 to 

0.93; Rosenberg et al., 2010).  

 Godin leisure-time exercise questionnaire. Self-reported leisure-time PA was 

assessed using the Godin Leisure-Time Exercise Questionnaire (Godin & Shephard, 

1997), which is a four-item assessment that measures intensity and frequency of PA. 

Participants were asked to estimate how many times they performed strenuous, moderate, 

and mild/light exercises that lasted more than 15 minutes during a typical 7-day period (a 

week). The weekly frequencies of each intensity level were assessed.  

Intervention 

Treatment group. Participants randomized into the HAPA intervention group of 

the study received a HAPA-based informational intervention in the form of an online 

slide show delivered via SurveyMonkey. The slide show aimed to educate office-working 

adults about SB as a public health concern, the association between SB and diabetes and 

cardiometabolic risk, as well as the health benefits of regularly breaking up sedentary 

time; and provide effective suggestions on how to reduce and break up both occupational 

and leisure sedentary time. Microsoft® PowerPoint® software (Microsoft Office, 2011) 

was used to create the intervention slide show entitled Sedentary Behaviour: The Truth 

About Too Much Sitting (25 slides; see Appendix F). Based on the HAPA framework 

(Schwarzer, 2008), the intervention was designed to influence the three major HAPA pre-

intentional motivational constructs and GIs towards displacing and disrupting SB across 

both occupational and leisure domains using factual information supported by academic 
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references. For the HAPA intervention group, the slide show material targeted 

participants’ RP related to excessive, prolonged sitting by presenting research evidence 

on the prevalence of SB (e.g., “Canadian adults spend a whopping 9.7 hours of their 

waking day being sedentary”), diabetes as a global health concern (e.g., “With a global 

prevalence of 8.5% among the adult population, diabetes is one of the leading causes of 

death worldwide”), and SB and diabetes risk (e.g., “there is evidence of an unfavourable 

association between total sedentary time and insulin sensitivity, triglycerides, and insulin 

levels”); OE by presenting research on the effectiveness of breaking up sedentary time 

for improving blood sugar and insulin levels (e.g., “substituting light-intensity activity for 

sedentary time may be a practical and achievable preventive strategy to reduce the risk of 

type 2 diabetes”); and SE by providing tips and strategies on how to reduce and break up 

sitting time (e.g., “take regular breaks from sitting by standing up every 30 min”). 

Sedentary behaviour was defined (Tremblay et al., 2017) and types of SBs in both the 

occupational and leisure domains were highlighted.  

Attention-control group. Participants randomized into the attention-control 

group of the study received a HAPA-based intervention in the form of an online slide 

show delivered via SurveyMonkey, featuring information on moderate-to-vigorous PA 

and health. Microsoft® PowerPoint® software (Microsoft Office, 2011) was used to create 

an intervention slide show entitled Physical Activity: Everything You Need to Know 

About Physical Activity and Health (20 slides; see Appendix G). The attention-control 

slide show took the same approach but the slides were geared towards meeting moderate-

to-vigorous PA guidelines. First, PA and exercise definitions were provided and the 

Canadian Physical Activity Guidelines for adults (Tremblay et al., 2011) were outlined (3 
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slides). The slideshow material targeted participants’ RP related to not achieving the 

recommended levels of moderate-to-vigorous PA by presenting research evidence on a 

lack of moderate-to-vigorous PA and health consequences (5 slides); OE by presenting 

evidence on the effectiveness of engaging in recommended levels of moderate-to-

vigorous PA for health benefits (6 slides); and SE by providing strategies on how to 

increase levels of moderate-to-vigorous PA (6 slides).  

Control group. Participants randomly assigned to the control group received no 

information or intervention of any kind. 

Procedures 

Ethical approval was granted by the Research Ethics Board at the authors’ 

institution prior to commencing the study and informed consent (see Appendix E) was 

obtained from all participants. Office-working adults were sent a recruitment email, 

which included brief study details, a recruitment poster and a link to an online survey 

(i.e., including the Letter of Information, Informed Consent, and online questionnaire). 

Adult office-workers who chose to participate were asked to complete the online 

SurveyMonkey questionnaire (see Appendix H). After viewing the Letter of Information 

and providing informed consent to participate in the study, participants were asked to 

complete a brief demographics questionnaire. All participants were then automatically 

randomized to one of three treatment groups: Control (outcome questionnaire without 

any slides), Attention-Control (same outcome questionnaire but with slides focusing on 

benefits of moderate-to-vigorous PA), or HAPA Intervention (same outcome 

questionnaire but with slides focusing on SB and diabetes risk). A slide show was chosen 

for several reasons, including cost efficiency (i.e., did not require the printing of materials 
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or handouts), and the ability to present a standardized intervention to all participants. 

Immediately following intervention delivery, all participants completed the same post-

intervention questionnaire measuring sedentary-related pre-intentional motivational 

constructs (RP, OE, SE) and GI. Participants randomly assigned to the control group 

were only asked to complete the outcome measures questionnaire. As a manipulation 

check participants in both the intervention and attention-control groups were asked four 

content-derived multiple-choice questions based on the information they had just 

received. The study procedures, in their entirety (i.e., letter of information, informed 

consent, demographics questionnaire, intervention delivery, post-intervention outcome 

questionnaire) were administered online via a survey website 

(https://www.surveymonkey.com, Palo Alto, CA, USA).  

Only participants who responded ‘somewhat’ or below in response to the baseline 

screening question, which asked whether they had given any thought to how much time 

they spent sitting, were used in subsequent analyses (n = 96) to test the major hypotheses 

generated for the present study. The rationale for this (i.e., including only participants 

who had given little thought to how much they sit) was that there was no point in 

providing an intervention designed to influence sedentary beliefs and intentions to people 

who are already motivated and likely to have intentions regarding the targeted behaviour. 

In short, this question discriminated preintenders from intenders. 

Data Analysis 

Statistical analyses were performed using IBM SPSS version 24.0 software. 

Several statisticians have recommended that the following issues be examined and 

reported in RCTs to determine missingness of data: (a) document the reasons for missing 
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data, (b) investigate the types of missing data, (c) fully report the extent and pattern of 

missing data, (d) examine differences between individuals with incomplete and complete 

data, and (e) discuss whether data are missing at random (Altman, 2009; Osborne, 2013). 

For the preintenders’ subsample (n = 96), a total of 32 participant questionnaires were 

incomplete (i.e., missing data for one or more primary outcomes). Seven of the 28 

(25.0%) questionnaires for the intervention group; 12 of the 37 (32.43%) questionnaires 

for the attention-control group; and 13 of the 31 (41.94%) questionnaires for the control 

group were incomplete. On any given variable, the maximum percentage of missing 

data/responses for the intervention, attention-control, and control groups was 17.86%, 

29.73%, and 35.48%, respectively. There was no significant differential loss between 

treatment groups for those who provided complete versus missing primary outcome data 

(all p values > .05). Further, significant differences were found on the demographic 

variables of BMI (p = .026) and leisure-time moderate PA (p = .035) for those that 

provided complete versus missing primary outcome data, where non-completers had 

lower BMI and higher moderate PA than completers. One-way ANOVAs also revealed 

significant differences between those who gave complete data versus incomplete data on 

several HAPA motivational and GI constructs (p values < .05), where non-completers 

scored lower than completers. Taken together, missing data was considered to be missing 

not at random. Hence, it was deemed inappropriate to use an intent-to-treat analysis and 

imputation method to handle missing data in this cross-sectional examination. Only 

complete data were used for the primary group analyses (i.e., participants missing data 

for a particular outcome were omitted from the analysis).3 

 
3 A multiple imputation intent-to-treat analysis was also conducted as a sensitivity analysis. Findings were 

similar to those represented in the manuscript. These data have been made available in Appendix U. 
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A total of 77 data points out of 2,112 HAPA pre-intentional motivational 

construct (RP, OE, and SE) and GI data points for the preintenders subsample were 

identified as extreme outliers and removed (39 in the intervention group, 22 in the 

attention-control group, and 16 in the control group) (Osborne & Overbay, 2004). A P 

value < 0.05 was regarded as significant for all statistical tests and a partial-eta squared 

(η2) of 0.01, 0.06, and 0.14 represented small, medium, and large effect sizes, 

respectively (Stevens, 1996). 

 Power analyses. Due to the exploratory nature of the present study (i.e., unable to 

determine how many participants would be screened as preintenders for subsequent 

analysis), no formal power calculation was computed.  

Results 

Demographic Statistics 

Demographic statistics across treatment groups for the entire sample (N = 218) of 

office-working adults who responded to the study invitation can be found in Table 3 

whereas demographic statistics for the screened preintenders subsample (n = 96) can be 

found in Table 4.  
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Table 3. Demographic and behavioural characteristics across treatment conditions for the 

entire sample (N = 218). 

 
 

Variable 

Experimental 

(n = 68) 

Attention-

control 

(n = 74) 

Control 

(n = 76) 

Entire 

sample 

(N = 218) 

 

Statistic 

 

p-level 

Age (years) 40.53 (SD = 

12.76) 

43.24 (SD = 

30.59) 

39.78 (SD = 

11.49) 

41.19 (SD 

= 20.32) 

F(2,215) = 

0.595  

0.55 

Gender       Χ2 (4) = 

4.64 

0.33 

    Male 27 33 40 100   

    Female 41 41 35 117   

Ethnicity      Χ2 (10) = 

16.53 

0.09 

    White 88.2% 81.1% 89.5% 86.2%   

    Asian 7.4% 9.5% 6.6% 7.8%   

    Black 0.0% 2.7% 0.0% 0.9%   

    Hispanic 0.0% 1.4% 0.0% 0.5%   

    Other 4.4% 2.7% 0.0% 2.3%   

BMI (kg/m2) 27.72 (SD = 

5.29) 

25.60 (SD = 

5.46) 

25.58 (SD = 

3.87) 

26.26 (SD 

= 4.99) 

F(2,213) = 

4.39  

0.01 

Employment 

Sector 

     Χ2 (6) = 

8.34 

 

0.21 

    Private 57.4% 70.3% 65.8% 64.7%   

    Public 30.9% 21.6% 23.7% 25.2%   

    Charity 5.9% 5.4% 0.0% 3.7%   

Hours worked 

per week 

    F(2,214) = 

0.960 

0.38 

    ≤10 1.5% 0.0% 1.3% 0.9%   

    11-20 0.0% 0.0% 0.0% 0.0%   

    21-30 0.0% 1.4% 2.6% 1.4%   

    31-40 45.6% 43.8% 50.0% 46.3%   

    ≥40 52.9% 54.8% 46.1% 50.9%   

Weekly 

Leisure-time 

Physical 

Activitya 

      

    Mild 5.21 (SD = 

5.07) 

3.92 (SD = 

3.00) 

4.58 (SD = 

4.67) 

4.56 (SD = 

4.33) 

F(2,169) = 

1.30  

0.27 

    Moderate 3.21 (SD = 

3.16) 

3.14 (SD = 

3.38) 

3.18 (SD = 

3.26) 

3.17 (SD = 

3.25) 

F(2,169) = 

0.007  

0.99 

    Strenuous 2.48 (SD = 

4.16) 

2.39 (SD = 

2.44) 

2.64 (SD = 

2.16) 

2.50 (SD = 

3.05) 

F(2,169) = 

0.094 

0.91 

Sedentary 

Behaviour 

(hours/day) 

      

    Total 14.07 (SD = 

4.53) 

13.22 (SD = 

4.46) 

13.95 (SD = 

6.54) 

13.74 (SD 

= 5.21) 

F(2,170) = 

0.460  

0.63 

    Leisure 6.45 (SD = 

3.87) 

6.39 (SD = 

3.50) 

6.66 (SD = 

4.86) 

6.50 (SD = 

4.07) 

F(2,170) = 

0.070 

0.93 

    Work 7.62 (SD = 

1.87) 

6.84 (SD = 

2.43) 

7.34 (SD = 

2.48) 

7.26 (SD = 

2.29) 

F(2,172) = 

1.78 

0.17 

a Number of times strenuous, moderate, and mild/light exercises (that lasted more than 15 minutes) were 

performed during a typical 7-day period (a week) 
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Table 4. Demographic and behavioural characteristics across treatment conditions for the 

screened preintenders subsample (n = 96) 

 
 

Variable 

Experimental 

(n = 28) 

Attention-

control 

(n = 37) 

Control 

(n = 31) 

Entire 

sample 

(n = 96) 

 

Statistic 

 

p-level 

Age (years) 42.64 (SD = 

13.12) 

41.43 (SD = 

14.47) 

40.94 (SD = 

11.53) 

41.63 (SD 

= 13.07) 

F(2,93) = 

0.130  

0.88 

Gender       Χ2 (4) = 

2.48 

0.65 

    Male 14 21 17 52   

    Female 14 16 13 43   

Ethnicity     Χ2 (10) = 

16.18 

0.095 

    White 92.9% 75.7% 87.1% 84.4%   

    Asian 7.1% 10.8% 6.5% 8.3%   

    Black 0.0% 5.4% 0.0% 2.1%   

    Hispanic 0.0% 2.7% 0.0% 1.0%   

    Other 0.0% 5.4% 0.0% 2.1%   

BMI (kg/m2) 28.13 (SD = 

5.02) 

25.72 (SD = 

6.06) 

25.90 (SD = 

4.23) 

26.48 (SD 

= 5.28) 

F(2,93) = 

1.98  

0.14 

Employment 

Sector 

    Χ2 (4) = 

7.06 

0.13 

    Private 46.4% 73.0% 74.2% 65.6%   

    Public 39.3% 24.3% 19.4% 27.1%   

    Charity 7.1% 2.7% 0.0% 3.1%   

Hours worked 

per week 

    F(2,92) = 

1.14  

0.32 

    ≤10 3.6% 0.0% 0.0% 1.0%   

    11-20 0.0% 0.0% 0.0% 0.0%   

    21-30 0.0% 2.7% 3.2% 2.1%   

    31-40 46.4% 29.7% 38.7% 37.5%   

    ≥40 50.0% 64.9% 58.1% 58.3%   

Weekly 

Leisure-time 

Physical 

Activitya 

      

    Mild 4.61 (SD = 

4.34) 

4.04 (SD = 

3.39) 

6.25 (SD = 

6.81) 

4.86 (SD = 

4.89) 

F(2,67) = 

1.23  

0.30 

    Moderate 3.04 (SD = 

2.27) 

2.85 (SD = 

3.84) 

3.25 (SD = 

3.37) 

3.03 (SD = 

3.22) 

F(2,67) = 

0.09 

0.92 

    Strenuous 1.65 (SD = 

1.97) 

2.56 (SD = 

2.83) 

1.90 (SD = 

1.94) 

2.07 (SD = 

2.34) 

F(2,67) = 

1.00  

0.37 

Sedentary 

Behaviour 

(hours/day) 

      

    Total 13.36 (SD = 

2.38) 

12.58 (SD = 

4.48) 

13.08 (SD = 

3.02) 

12.98 (SD 

= 3.46) 

F(2,67) = 

0.316  

0.73 

    Leisure 6.18 (SD = 

2.25) 

6.03 (SD = 

3.14) 

6.28 (SD = 

2.25) 

6.15 (SD = 

2.60) 

F(2,67) = 

0.054 

0.95 

    Work 7.17 (SD = 

1.53) 

6.56 (SD = 

2.49) 

6.80 (SD = 

2.17) 

6.83 (SD = 

2.11) 

F(2,67) = 

0.530 

0.59 

a Number of times strenuous, moderate, and mild/light exercises (that lasted more than 15 minutes) were 

performed during a typical 7-day period (a week) 
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Group Equivalency 

One-way ANOVAs and chi-square analyses were used to test for group 

equivalency on demographic characteristics, baseline levels of SB and leisure-time PA, 

and other factors that could influence beliefs about SB and diabetes risk or sedentary GIs.  

 Intenders vs. preintenders. Preintenders and intenders were equivalent at 

baseline for all measures (all p values > .05), except for work SB levels, F(1,172) = 4.31, 

p = .039, ηρ
2 = .02, where preintenders had slightly lower work SB than intenders. 

Preintenders. No significant differences emerged (all p values > .05), indicating 

that there was group equivalency between groups with respect to demographic variables, 

baseline sedentary time and baseline leisure-time PA scores (see Table 4). Due to 

equivalency between groups, it was deemed unnecessary to use demographic variables as 

covariates in the subsequent group analyses.  

Manipulation Check 

As a manipulation check, participants in the intervention and attention-control 

groups were asked four content-derived multiple-choice questions based on the 

information they had just received. The percentage of intervention participants who 

answered each of the four questions correctly was 92.9%, 100%, 100%, and 100%, 

respectively. The percentage of attention-control participants who answered each of the 

four questions correctly was 86.5%, 89.2%, 97.3%, and 100%, respectively.  

Intervention Effects 

Separate univariate ANOVAs followed by planned comparisons tests were 

conducted to determine if the HAPA intervention group differed from the other two 
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groups on sedentary-derived HAPA pre-intentional motivational constructs (RP, OE, SE) 

and GI. Descriptive data for the primary outcomes are presented in Table 5. 

Table 5. Means, standard deviations, and 95% confidence intervals for HAPA 

motivational constructs and goal intentions post-intervention. 

 
Outcome 

 

Group 

Intervention Attention-Control Control 

M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI 

Outcome Expectancies 4.05 (.22)  [3.81, 

4.28] 

3.76 (.42) [3.58, 

3.95] 

3.55 (.76) [3.36, 

3.74] 

Risk Perceptions 3.74 (.51) [3.51, 

3.97] 

3.71 (.43) [3.51, 

3.90] 

3.63 (.75) [3.42, 

3.84] 

Self-Efficacy (Work)       

Sitting Time 30.00 

(19.15) 

[21.66, 

38.34] 

29.74 

(22.09) 

[22.32, 

37.17] 

26.74 

(18.15) 

[18.40, 

35.08] 

Break Frequency 36.58 

(22.51) 

[26.62, 

46.55] 

27.07 

(23.17) 

[18.00, 

36.14] 

28.96 

(27.66) 

[19.20, 

38.73] 

Break Duration 66.06 

(19.24) 

[53.62, 

78.51] 

60.49 

(31.54) 

[49.26, 

71.73] 

53.52 

(33.83) 

[41.60, 

65.43] 

Standing Time 20.23 

(17.24) 

[10.81, 

29.65] 

28.58 

(24.87) 

[20.08, 

37.09] 

28.48 

(22.90) 

[19.26, 

37.69] 

Light Movement 22.84 

(14.36) 

[15.35, 

30.33] 

24.51 

(21.04) 

[17.74, 

31.27] 

20.87 

(15.89) 

[13.54, 

28.20] 

Self-Efficacy (Leisure)       

Sitting Time 35.36 

(19.81) 

[25.83, 

44.89] 

42.60 

(24.60) 

[34.03, 

51.16] 

32.06 

(20.12) 

[22.53, 

41.59] 

Break Frequency 43.87 

(34.83) 

[31.10, 

56.64] 

42.46 

(31.08) 

[30.45, 

54.47] 

31.11 

(23.91) 

[17.06, 

45.16] 

Break Duration 58.70 

(35.18) 

[46.14, 

71.25] 

69.23 

(31.80) 

[57.42, 

81.04] 

80.06 

(18.18) 

[65.87, 

94.25] 

Standing Time 33.98 

(19.41) 

[24.17, 

43.78] 

38.11 

(26.87) 

[29.09, 

47.13] 

33.89 

(21.27) 

[23.85, 

43.92] 

Light Movement 38.08 

(24.95) 

[28.34, 

47.82] 

40.48 

(24.25) 

[31.32, 

49.64] 

35.17 

(20.17) 

[24.72, 

45.61] 

Intention (Work)       

Sitting Time 3.87 (.91) [3.50, 

4.24] 

3.55 (.79) [3.21, 

3.90] 

4.07 (.95) [3.67, 

4.46] 

Break Frequency 4.11 (.62) [3.75, 

4.47] 

3.53 (.69) [3.21, 

3.85] 

3.70 (1.12) [3.34, 

4.06] 

Break Duration 3.90 (.65) [3.50, 

4.31] 

3.21 (.99) [2.86, 

3.57] 

3.56 (1.09) [3.15, 

3.96] 

Standing Time  3.97 (.66) [3.60, 

4.34] 

3.41 (.73) [3.08, 

3.74] 

3.76 (1.11) [3.39, 

4.13] 

Light Movement 3.57 (.87) [3.20, 

3.93] 

3.44 (.67) [3.09, 

3.78] 

3.63 (1.12) [3.24, 

4.03] 

Intention (Leisure)       

Sitting Time 4.18 (.60) [3.93, 

4.42] 

3.83 (.55) [3.60, 

4.05] 

4.39 (.54) [4.12, 

4.67] 

Break Frequency 4.13 (.65) [3.73, 

4.52] 

3.68 (.70) [3.32, 

4.04] 

3.76 (1.27) [3.37, 

4.16] 

Break Duration 3.83 (.97) [3.42, 

4.23] 

3.71 (.65) [3.32, 

4.09] 

3.65 (1.24) [3.23, 

4.07] 
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Standing Time 4.11 (.69) [3.75, 

4.47] 

3.45 (.71) [3.13, 

3.78] 

3.68 (1.04) [3.32, 

4.05] 

Light Movement 4.03 (.69) [3.76, 

4.30] 

4.00 (.59) [3.74, 

4.26] 

4.51 (.58) [4.21, 

4.81] 

 

 Goal intentions (work). Significant differences between groups were found for 

GI to increase number of daily breaks from sitting at work, F(2,66) = 3.01, p = .056, ηρ
2 = 

.08, and GI to increase length of breaks from sitting at work, F(2,67) = 3.28, p = .044, ηρ
2 

= .09. Planned comparisons tests revealed that GIs to increase number and length of daily 

breaks from sitting at work were significantly higher for the intervention group, 

compared to the attention-control group (GINBW: p = .018, ηρ
2 = .17; GILBW: p = .013, 

ηρ
2 = .14) but not the control group (GINBW: p = .109, ηρ

2 = .05; GILBW: p = .231, ηρ
2 = 

.04). For GI to increase daily time spent standing at work, a trend towards a significant 

difference between groups also emerged favouring the intervention group, F(2,65) = 

2.63, p = .08, ηρ
2 = .08. No significant group differences were found for GI to reduce 

daily sitting time at work, F(2,66) = 2.02, p = .140, ηρ
2 = .06, or GI to increase daily time 

spent in light movement at work, F(2,66) = .299, p = .742, ηρ
2 = .009. 

 Goal intentions (leisure). Significant differences between groups were found for 

GI to reduce daily sitting time outside of work, F(2,60) = 5.33, p = .007, ηρ
2 = .15, and GI 

to increase daily time spent standing outside of work, F(2,63) = 3.74, p = .029, ηρ
2 = .11. 

Planned comparisons tests revealed that GIs to reduce daily time spent sitting and 

increase time spent standing outside of work were significantly higher for the 

intervention group, compared to the attention-control group (GITSTL: p = .043, ηρ
2 = 

.09; GISTL: p = .009, ηρ
2 = .19) but not the control group (GITSTL: p = .245, ηρ

2 = .04; 

GISTL: p = .099, ηρ
2 = .06). A significant difference between groups was found for GI to 

increase daily time spent in light movement outside of work, F(2,58) = 3.89, p = .026, ηρ
2 
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= .12. Planned comparisons test revealed that GI to increase time spent in light movement 

outside of work were significantly lower for the intervention group, compared to the 

control group (p = .022, ηρ
2 = .13). No differences emerged between the intervention and 

attention-control groups (p = .866, ηρ
2 = .001). No significant group differences were 

found for GI to increase number of daily breaks from sitting outside of work, F(2,64) = 

1.52, p = .226, ηρ
2 = .05, or GI to increase length of breaks from sitting outside of work, 

F(2,66) = .191, p = .827, ηρ
2 = .006.  

 Outcome expectancies. A significant difference between groups for OE 

regarding reducing daily sitting time and improved health was found, F(2,84) = 5.41, p = 

.006, ηρ
2 = .11. Planned comparisons revealed that OE were significantly higher for the 

intervention group, compared to the control group (p = .001, ηρ
2 = .15). Borderline 

significant differences were found between the intervention and attention-control groups 

(p = .059, ηρ
2 = .13). 

 Risk perceptions. No significant group differences were found for RP regarding 

sitting time and diabetes risk, F(2,88) = .282, p = .755, ηρ
2 = .006.  

 Self-efficacy (work). No significant differences between groups were found for 

SE (work) constructs (F range from .194 - 1.07, p range from .347 - .824, ηρ
2 range from 

.005 - .03). 

 Self-efficacy (leisure). No significant differences between groups were found for 

SE (leisure) constructs (F range from .266 - 2.55, p range from .086 - .767, ηρ
2 range 

from .008 - .07). 

Relationships among HAPA Motivational Phase Constructs 
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In order to examine the utility of the HAPA model’s constructs as predictors of GI 

to reduce SB, linear regression analyses were conducted for each of the ten models with 

sedentary-related GIs serving as the criterion variables. To improve correspondence, 

matching SE and GI constructs (e.g., SE towards reducing total sitting time at work and 

GI towards reducing daily sitting time at work) were entered into each model. Both 

leisure-time and non-leisure (i.e., work) SB HAPA models were tested. Each regression 

model was assessed by the R2, adjusted R2, R2 change, and the standardized beta (β) 

associated with each individual construct (see Tables 6 and 7). For non-leisure (i.e., 

work) time sedentary-related GIs (Models 1-5), corresponding SE constructs (β range 

from .396 - .499) significantly predicted intention in all five models. OE and RP did not 

significantly predict intention. The percent of variance explained ranged from 13% in 

Model 2 (GI to increase number of daily breaks from sitting at work) to 21% in Model 4 

(GI to increase daily time spent standing at work). For leisure-time sedentary-related GIs 

(Models 6-10), corresponding SE constructs (β range from .392 - .459) were significant 

predictors of intention in all five models. OE and RP were not found to be significant 

predictors of intention. The percent of variance explained ranged from 11% in Model 8 

(GI to increase length of breaks from sitting outside of work) to 17% in Models 7 (GI to 

increase number of daily breaks from sitting outside of work) and 9 (GI to increase daily 

time spent standing outside of work). 

 

 

 

 



 96 

Table 6. Linear regression analyses predicting goal intentions towards occupational 

sedentary behaviour. 

 
Variable Model 1 

(Sitting Time) 

(n = 68) 

Model 2 (Break 

Frequency)       

(n = 68) 

Model 3 (Break 

Duration)          

(n = 67) 

Model 4 

(Standing 

Time) (n = 67) 

Model 5 (Light 

Movement)       

(n = 67) 

B (SE 

B) 

β B (SE 

B) 

β B (SE 

B) 

β B (SE 

B) 

β B (SE 

B) 

β 

OE 0.06 

(0.22) 

0.04 -0.03 

(0.20) 

-0.02 0.34 

(0.22) 

0.23 -0.03 

(0.20) 

-0.02 0.09 

(0.21) 

0.06 

RP 0.16 

(0.22) 

0.10 0.19 

(0.20) 

0.13 0.02 

(0.21) 

0.01 0.12 

(0.20) 

0.08 0.32 

(0.22) 

0.21 

SE 0.02*** 

(0.005) 

0.50 0.01*** 

(0.004) 

0.41 0.02*** 

(0.004) 

0.49 0.02*** 

(0.004) 

0.50 0.02*** 

(0.006) 

0.40 

R2 0.19  0.13  0.18  0.21  0.15  
*p < .05; **p < .01; ***p < .001. OE = Outcome expectancies; RP = Risk perception; SE = Self-efficacy 

 

Table 7. Linear regression analyses predicting goal intentions towards leisure sedentary 

behaviour. 

 
Variable Model 6 

(Sitting Time) 

(n = 65) 

Model 7 (Break 

Frequency)       

(n = 65) 

Model 8 

(Break 

Duration)         

(n = 64) 

Model 9 

(Standing Time) 

(n = 65) 

Model 10 (Light 

Movement)       

(n = 65) 

B (SE 

B) 

β B (SE 

B) 

β B (SE 

B) 

β B (SE 

B) 

β B (SE 

B) 

β 

OE -0.02 

(0.23) 

-0.01 0.07 

(0.24) 

0.04 0.26 

(0.25) 

0.16 0.25 

(0.23) 

0.15 0.21 

(0.24) 

0.13 

RP 0.25 

(0.23) 

0.16 0.26 

(0.24) 

0.15 0.05 

(0.25) 

0.03 0.17 

(0.24) 

0.10 0.01 

(0.24) 

0.01 

SE 0.02** 

(0.005) 

0.39 0.02*** 

(0.004) 

0.46 0.01** 

(0.004) 

0.40 0.02*** 

(0.005) 

0.45 0.02*** 

(0.005) 

0.45 

R2 0.12  0.17  0.11  0.17  0.15  
*p < .05; **p < .01; ***p < .001. OE = Outcome expectancies; RP = Risk perception; SE = Self-efficacy 

 

Discussion 

 The main purpose of this study was to examine the effects of an internet-delivered 

HAPA-based intervention on preintender office workers’ motivation to displace and 

disrupt their occupational and leisure-time SB. Our results provided partial support for 

the hypothesis that the intervention group would have greater positive scores on the 

HAPA motivational constructs. As expected, the intervention group reported greater 

scores for several sedentary-related GI constructs, compared to their control group 

counterparts. Specifically, the intervention group reported significantly greater GIs to 
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increase both number and length of daily breaks from sitting at work. Potentially 

meaningful, non-significant positive effects in favour of the intervention group were also 

found for GIs to increase daily time spent standing at work. Unfortunately, no 

intervention effects were found for GIs to reduce daily sitting time or to increase daily 

time spent in light movement at work. In the occupational domain, a closer examination 

of the data indicates that GIs towards specific non-SBs (i.e., increase number of breaks, 

break length, standing time) favour treatment whereas GIs towards non-specific SB (i.e., 

reduce sitting time) do not favour treatment. It is possible that in the workplace, office 

workers can identify more with specific non-SBs (e.g., more frequently disrupting 

sedentary periods with bouts of standing) than non-specific SB (e.g., reducing total 

amount of sitting time).   

 With regards to leisure-time sedentary-related GIs, the intervention group 

reported significantly greater GIs to reduce daily time spent sitting and to increase daily 

time spent standing outside of work. Unfortunately, no intervention effects were found 

for GIs to increase number or length of daily breaks from sitting outside of work. One 

counterintuitive result was found with GIs to increase daily time spent in light movement 

outside of work, in that control participants reported greater GIs for this construct than 

those who received the HAPA intervention. Given that GIs towards reducing sitting time 

outside of work favoured treatment, it is possible that office workers may be able to 

identify more with non-specific SB (i.e., reducing sitting time) in the leisure domain 

when they have greater volition over their sedentary activities. 

 Overall, these findings are encouraging for two reasons. First, it is asserted 

through the HAPA model that intention formation (i.e., motivation) is a key prerequisite 
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for successful behaviour change. Second, numerous observational studies incorporating 

theories of health behaviour change have found that stronger intentional goals for SB are 

associated with less self-reported sedentary time, as well as greater plans to limit SB, 

among adults (Conroy et al., 2013; Maher & Conroy, 2016; Wong et al., 2016). For 

example, Prapavessis et al. (2015) found that intention to engage in sedentary time was 

the strongest and most consistent predictor of both volitional and non-volitional SB 

among a large sample of adults (n = 372), explaining between 8-43% of the variance in 

behaviour.  

 Conroy et al. (2013) suggested that one barrier to effective SB intervention 

development may be the absence of basic intervention research targeting motivational 

processes underlying SB among these individuals; the latter of which are needed to 

facilitate and maintain behavior change. This study was among the first to manipulate 

motivational variables towards reducing SB in a preintender office-working population. 

This intervention targeted motivational constructs for reducing both occupational and 

leisure sedentary time for several reasons. First, it has been shown that sedentary time in 

one segment of life predicts time spent sitting in other areas of life (Walsh et al., 2015). 

Second, it has been suggested that interventions targeting the working day and the 

evenings (weekday and weekend) to displace sitting with activity may offer the most 

promise for reducing levels of SB and increasing PA levels, in office-based workers 

(Smith et al., 2015).  

 Results for the HAPA pre-intentional motivational constructs were unexpected 

and less consistent than our previously noted positive intervention effects on GIs. As 

expected, the intervention group reported significantly higher OE regarding reducing 
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daily sitting time and improved health, compared to their control group counterparts. 

Unfortunately, no intervention effect was found for RP regarding sitting time and 

diabetes risk. There were also no statistically significant differences found between 

groups for sedentary-related SE constructs. This suggests that the intervention material 

was not successful in manipulating participants’ risk perceptions or beliefs regarding 

their confidence and control to reduce their sitting time in either the occupational or 

leisure domain. 

 Overall, the HAPA-based motivational intervention developed for the present 

study was effective in enhancing preintending office working adults’ GIs to disrupt and 

displace sedentary time; however, the mechanistic pathway through which GIs were 

influenced could not be disentangled. The failure to strongly manipulate all HAPA pre-

intentional variables, specifically participants’ SE, was unfortunate because only 

corresponding SE constructs made significant and unique contributions to both 

occupational and leisure-time sedentary-related GI scores. These findings are in line with 

previous research using theoretical models of behaviour change to examine social-

cognitive correlates associated with SB in adults. Wong et al. (2016) found that coping 

appraisal constructs (SE and response efficacy) made significant and unique contributions 

to sedentary-related GIs whereas threat appraisal constructs (perceived severity and 

perceived vulnerability) did not. Similarly, Maher and Conroy (2016) reported that SE, 

but not OE and RP, was positively associated with intentions to limit SB. 

 There are several possible reasons – both methodological and practical – for why 

SE constructs were not manipulated to a greater extent. One plausible reason is that the 

intervention material was not strong enough to positively influence SE beliefs. Given that 
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most occupational and leisure-time sedentary-related SE scores were found to be low 

across preintender groups (range 20%-44%, excludes break duration) and SEs strong 

relationship with GI scores, it appears that SE may be a particularly important (and 

challenging) construct to target for improving office workers’ motivation to disrupt and 

displace sedentary time. Numerous studies have explored office workers’ perceived 

barriers and facilitators for reducing SB in the work setting and found that major barriers 

included: workplace social and cultural norms, the pressure of ‘getting the job done’, 

productivity concerns, personal factors and preferences for the use of time at and after 

work, job scope, the nature of their work requiring sitting at a computer, the habitual 

nature of sitting, and physical building/office infrastructure (Cole, Tully, & Cupples, 

2015; De Cocker et al., 2015; Nooijen et al., 2018; Waters et al., 2016). All of these 

factors may negatively impact office workers’ confidence (and control) in their ability to 

reduce sedentary time at work. While the current intervention was designed to provide 

participants with realistic and effective strategies on how to displace and disrupt sitting 

time, it is evident that future interventions targeting motivation to reduce occupational 

sedentary time will need to find ways to address factors that may act as barriers to 

behavioural change.  

 Response bias may be a second possibility. For example, the intervention was 

designed to target participants’ SE by providing realistic recommendations for sitting 

time, as well as tips and strategies on how to displace and disrupt sedentary time in their 

daily lives. Based on descriptive data, it appears that participants in the two control 

groups felt just as confident in their ability to displace and disrupt SB (all three groups 

reported low levels of confidence – see Table 5). Perhaps participants in the control 
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groups did not want to convey lower levels of confidence in order to protect their self-

worth and self-esteem. 

Another possible explanation as to why the motivational constructs of RP and SE 

were not manipulated successfully is that the message strategy used for the intervention 

was not tailored to individual office-workers. Message tailoring approaches assume that 

messages are not equally effective for all individuals, but rather should be tailored to pre-

existing psychosocial characteristics of the recipient to which the message is intended 

(Latimer, Brawley, & Bassett, 2010).  

 The HAPA is a self-regulation framework that makes a distinction between pre-

intentional motivational (goal setting) and post-intentional volitional (goal pursuit) 

phases involved in successful behaviour change. As mentioned earlier, some theorists 

have suggested a stage-matched intervention approach to health behaviour change 

(Graham et al., 2006; Pope et al., 2017; Prochaska & Marcus, 1993). In the present study 

the majority of participants (n = 122) were classified as intenders as they reported that 

they had given ‘quite a bit’ or ‘a lot’ of thought to how much time they spent sitting and 

hence were not included in the subsequent analyses. This raises the question: ‘what 

would happen to our findings if we included the full sample?’ To shed light on this issue 

we re-analyzed our data using the entire sample (N = 218). The most salient difference 

we found was that the intervention effects found for sedentary-related GIs (i.e., 

motivation) between groups were washed out and no significant group differences 

emerged. 

 These post hoc findings, together with the main findings reported for the 

preintenders sub sample, allow the following statements to be made. A simple, online 
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HAPA-built information-based intervention may be an effective health promotion tool to 

enhance GIs (motivation) and OE for reducing SB among preintender office-workers 

(i.e., predominantly in individuals who have given little thought to how much time they 

spend sitting). For this targeted subsample, SE is the most salient factor influencing GIs 

to disrupt and displace SB across both occupational and leisure domains. Accordingly, an 

intervention using the motivational phase of the HAPA may be a simple way to increase 

intentions and OE in individuals (preparation) prior to subjecting them to an actual 

behaviour change intervention. For office workers who have already established 

intentions to reduce their sitting time, interventions should instead focus on initiating 

behaviour change and sustaining this over the long-term by targeting post-intentional 

constructs including planning and self-regulation strategies. 

Strengths and Limitations  

 There are several strengths associated with the current study. To our knowledge, 

this was the first study to examine a theory-based internet-delivered intervention 

targeting motivational variables related to SB among preintender office-working adults. 

Incorporating the HAPA model—an evidence-based behavior change framework—into 

our intervention and testing the utility of the motivational phase of the HAPA model for 

furthering our understanding of SB among office workers were both seen as strengths. 

Also, the use of a baseline screening question which asked participants whether they had 

given any thought to how much time they spent sitting in attempt to discriminate 

preintenders from intenders was a strength in our design. Other strengths include the use 

of a RCT design, which allowed for any observed effects in the intervention group to be 

compared to a control group, and the inclusion of an equal contact attention-control group 
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to separate specific vs. non-specific intervention effects. Further, assessing the effects of 

the intervention on established HAPA motivational constructs, establishing 

correspondence between SE and GI constructs, and measuring confidence and motivation 

towards five different behaviours across both leisure and occupational domains were also 

strengths of this study. Due to the chosen mode of intervention delivery, this allowed us 

to recruit a sample of office-working adults from several different businesses and/or 

workplaces. Accordingly, the findings should have greater generalizability to office 

working adults at-large. A final strength is the study’s scalability. This study was 

conducted using a sample of office workers; however, it could easily be replicated using 

many other at-risk populations with high sedentary time.  

 There also are a number of limitations that should be acknowledged with this 

work. First, the failure to successfully manipulate all HAPA motivational variables, 

particularly SE, is problematic. To adequately test HAPA in facilitating motivation to 

reduce sedentary time through SB and diabetes information, all components of the model 

need to be manipulated. Second, sedentary-related beliefs and motivation were not 

assessed pre-intervention, which prevents conclusions to be drawn about actual change in 

the HAPA motivational constructs. A third limitation is the potential selection bias of the 

sample recruited. Although participants were only told that the purpose of the study was 

to examine thoughts and beliefs related to both occupational and leisure time movement 

patterns and efforts were made to blind participants to group allocation and the existence 

of different treatment conditions through advertising and study procedures, it is still 

possible that individuals motivated to engage in a SB-related research study were more 

likely to participate. This may partially explain why larger net differences were not 
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observed between the intervention and control group participants. Fourth, the study 

would have been strengthened with a larger sample of office-working adults who had 

given little thought to how much time they spent sitting (i.e., preintenders) as it would 

have increased our statistical power to detect small to medium effects that consistently 

favored the experimental group. Recruiting preintenders remains a challenge of health-

related intervention studies. Finally, the influence of the motivational intervention on 

initial behaviour change cannot be inferred since this study did not include a self-report 

and/or objective measure of SB post-intervention.  

Future Directions 

 A number of future recommendations should be considered with respect to the 

findings of the present study. For instance, while this study attempted to discriminate 

preintenders from intenders through the use of a baseline screening item, better ways of 

stage-matching (or identifying) those with low intentions (those who would benefit most) 

need to be explored in order to maximize intervention effectiveness (Pope et al., 2017). It 

is important that future intervention studies using the motivational phase of the HAPA 

model to target SB examine alternative forms and intensity of delivery (e.g., in-person, 

via phone call and online presentation platform). Future research is also needed to 

explore more effective methods of operationalizing motivational messaging towards 

reducing SB for office workers. Graham et al. (2006) suggested that interventions 

incorporating message tailoring that corresponds with an individual’s style of processing 

health-relevant information may be more effective in promoting motivation and actual 

behaviour change than those using generic messages. Further, Pope et al. (2017) 

recommended that interventions employ a messaging strategy that includes tailoring 
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messages to peoples’ stage of change and framing them to focus on self-determined 

motives and intrinsic goals in order to facilitate more in-depth processing of information 

and increase the likelihood that the behavior is internalized and maintained long-term. 

Although diabetes was chosen as a risk factor because of its proxy nature compared to 

most other health problems and reasonably well-established relationship with SB, the 

possibility of framing SB as a risk factor for other chronic health conditions needs to be 

examined. Finally, it is imperative that interventions designed to influence office 

workers’ sedentary-related beliefs and motivation towards reducing SB identify ways to 

improve office workers confidence in their ability to disrupt and displace their sitting 

time.  

 The present study was designed to only address motivational constructs and GIs 

to reduce sedentary time, hence future intervention work is needed to determine whether 

the volitional phase of the HAPA model can be used to target actual behaviour change in 

office workers. Although Maher and Conroy (2016) and Sui and Prapavessis (2017) have 

provided preliminary evidence for the use of the volitional phase of the HAPA in 

predicting and modifying SB among older adults and university students, respectively, 

little is known regarding its potential as a framework to target reductions in SB among 

office-working adults. For instance, it is likely that interventions targeting volitional 

HAPA constructs such as action and coping planning, as well as action control 

components (i.e., self-monitoring, awareness of standards, and self-regulatory effort) may 

be effective in translating intentions into action and reducing SB among office-workers.  

Conclusion 
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 This RCT reports preliminary evidence of an internet-delivered, HAPA-based 

intervention on motivational constructs and behavioural intentions towards disrupting and 

displacing both occupational and leisure-time SB among a sample of preintender office-

working adults. Our findings suggest that the brief online intervention had positive 

effects on GIs to increase both number and length of daily breaks from sitting at work, 

and GIs to reduce daily time spent sitting and to increase daily time spent standing 

outside of work, as well as OE regarding reducing daily sitting time and improved health, 

a main motivational variable of the HAPA. To elucidate the aforementioned findings, 

intervention opportunities to modify the HAPA-based motivational constructs are 

warranted. 
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Chapter 4 – A combined Health Action Process Approach and mHealth 

Intervention to Increase Non-Sedentary Behaviours in Office-Working Adults – A 

Randomized Controlled Trial (study 3) 
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Abstract 

 

Background: Office working adults represent an at-risk population for high levels of 

sedentary behaviour (SB), which has been associated with an increased risk for numerous 

chronic diseases. The purpose of this study was to determine the effectiveness of a Health 

Action Process Approach (HAPA) based action and coping planning intervention 

augmented with tailored text messages to reduce workplace sitting time (primary 

outcome) and increase specific non-SBs (i.e., standing time, walking time, stretching 

time, break frequency, break duration). A secondary purpose was to examine (1) 

intervention effects on health-related outcomes and work performance and (2) 

relationships among HAPA volitional constructs, sedentary and non-SBs, and work and 

health-related outcomes. Methods: Sixty office workers (Mage = 45.18 ± 11.33 years) 

were randomly assigned into either a HAPA intervention (n = 29) or control (n = 31) 

condition. The intervention group received a single behavioural counselling (planning) 

session, as well as daily sedentary-related text messages over a 6-week period. 

Workplace sitting time, time spent in specific non-SBs, and HAPA volitional constructs 

were assessed at baseline, week 2, week 4, week 6 (post-intervention), and week 8 

(follow-up) using self-report questionnaires. Work and health-related outcomes were 

assessed at two time points (baseline, week 6). Results: Significant group by time 

interaction effects, that favoured the intervention group, were found for workplace sitting 

time (p = .003, ɳp
2 = .07), standing time (p = .019, ɳp

2 = .05), and stretching time (p = 

.001, ɳp
2 = .08). Significant interaction effects favouring the intervention group were also 

found for action planning (p < .001, ɳp
2 = .20), coping planning (p < .001, ɳp

2 = .18), and 

action control (p < .001, ɳp
2 = .15), as well as role limitations due to emotional health 
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problems (p = .031, ɳp
2 = .08) and emotional well-being (p = .014, ɳp

2 = .10). Significant 

relations, in the expected direction, were found between the HAPA volitional constructs 

and sitting time, standing time, walking time, and break frequency (p values < .05), 

which in turn, were related to specific health-related outcomes (p values < .05). 

Conclusions: Augmenting a HAPA-based planning intervention with text messages can 

reduce workplace sitting time in office workers.  

 

Keywords: sedentary behaviour, intervention, health action process approach, planning, 

text messages, workplace, randomized controlled trial 
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Introduction 

 

Excessive time spent in sedentary behaviour (SB) is an important 24-hour 

movement (or non-movement) behaviour that is associated with increased risk for 

multiple chronic health outcomes, including premature mortality, cardiovascular disease, 

type 2 diabetes, metabolic syndrome, obesity, and specific cancers (de Rezende, Lopes, 

Rey-López, Matsudo, & do Carmo Luiz, 2014; Thorp, Owen, Neuhaus, & Dunstan, 

2011). Further, prolonged sedentary time is associated with detrimental changes in a 

number of cardiometabolic risk factors (Brocklebank, Falconer, Page, Perry, & Cooper, 

2015). In addition to physical health outcomes, recent evidence has suggested a 

relationship between greater SB and adverse mental health outcomes, including increased 

risk of anxiety and depression, and lower health-related quality of life (Balboa-Castillo, 

León-Muñoz, Graciani, Rodriguez-Artalejo, & Guallar- Castillón, 2011; Gibson, 

Muggeridge, Hughes, Kelly, & Kirk, 2017; Teychenne, Ball, & Salmon, 2010; 

Teychenne, Costigan, & Parker, 2015). 

Fortunately, many detrimental sitting-related health effects can be attenuated by 

disrupting prolonged sedentary time more frequently and displacing SB with non-

sedentary or non-exercise activity thermogenesis (NEAT) behaviours, including standing, 

walking, and light-movement, which may in turn have positive effects on glycemic 

control and a number of cardiometabolic biomarkers (Carson et al., 2014; Dunstan et al., 

2012; Healy et al., 2015). For instance, Thorp et al. (2014b) found that alternating 30-min 

bouts of sitting and standing can have beneficial effects on glucose responses in 

overweight/obese office workers. 

Recent experimental evidence also demonstrated that breaking up workplace 
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sitting time with intermittent standing bouts every 30 minutes significantly improved 

fatigue, musculoskeletal discomfort, and work productivity in office workers (Thorp, 

Kingwell, Owen, & Dunstan, 2014a); further, frequently interrupting prolonged sitting 

with micro bouts of walking has been shown to improve mood, energy, vigour and 

fatigue in adults (Bergouignan et al., 2016). Using objective measurement of SB, Gibson 

et al. (2017) found that engaging in <8 hours of SB per day on weekdays is associated 

with better perceived mental health (lower levels of anxiety and depression) and quality 

of life (higher levels of vitality and mental health).  

Office-working adults represent an at-risk population burdened by high sedentary 

time, both at work and in their leisure time (Smith et al., 2015). Evidence suggests that 

workplace sitting accounts for majority (60%) of office-based employees total daily 

sedentary time (Bennie et al., 2015); further, adults working in office settings may spend 

up to 77% of their working day sitting with majority of this time accumulated in 

uninterrupted bouts (Thorp et al., 2012).  Numerous interventions targeting SB in the 

workplace have been conducted – the vast majority of which have used environmental 

manipulations or been multi-component in nature. In a Cochrane review that evaluated 

the effects of interventions to reduce sitting at work, Shrestha et al. (2018) found that 

among those incorporating physical workplace changes, there is low quality evidence that 

sit-stand desks may decrease workplace sitting by an average of 57 minutes per day at 

medium-term follow-up (3 to 12 months), however, the effects of active workstations 

(e.g., treadmill desks) are inconsistent.  

A number of studies have examined the effects of multi-component work-based 

interventions to reduce sitting time among office workers (Carr et al., 2013; Danquah et 
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al., 2017; Healy et al., 2013; Healy et al., 2017; Mackenzie, Goyder, & Eves, 2015; 

Neuhaus, Healy, Dunstan, Owen, & Eakin, 2014). Neuhaus and colleagues (2014), for 

instance, compared the efficacy of a multi-component intervention targeting workplace 

sitting time, to a height-adjustable workstations-only intervention, and to a comparison 

group over three months. Intervention strategies targeted the organizational (e.g., 

management consultation to foster workplace culture and norms), environmental (e.g., 

height-adjustable workstation), and individual level (e.g., face-to-face coaching and 

telephone support) with the key message of “stand up, sit less, and move more”. Results 

indicated that workplace sitting time in the multi-component group was reduced by 89 

minutes/8-hour workday relative to the comparison group and nearly an hour (56 min) 

compared to the workstations-only group. These findings suggest that multi-component 

interventions, which comprise organizational and individual, in addition to environmental 

elements, may achieve more substantial reductions in office workers’ sitting time than the 

provision of height-adjustable desks alone.  

Successful health behaviour change involves motivational, volitional, and actional 

processes to abandon the health-compromising behaviour in favour of adopting and 

maintaining health-enhancing behaviours (Schwarzer & Luszczynska, 2008). 

Incorporating environmental changes targeting SB are domain-specific (i.e., restricted to 

one setting), are either purchased for/by the individual, and do not address motivational 

or volitional processes involved in sustaining behaviour change over the long-term. 

While effective, multi-component interventions are resource- and cost- dependent, 

require buy-in at the organizational level, and are not scalable from a public health 

promotion standpoint. Behavioural interventions targeted at the individual level represent 
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an alternative and more pragmatic approach to reduce sedentary time that could prove to 

be more effective in promoting reductions in SB over the long-term. 

With respect to behavioral interventions, Kozey-Keadle, Libertine, Staudenmayer, 

and Freedson (2012) examined the effectiveness of a simple information-based 

intervention for reducing sedentary time in a sample of overweight, non-exercising office 

workers. Participants were provided with information about the potential health risks 

associated with sedentary time, as well as strategies to reduce sedentary time and increase 

light-intensity physical activity (LIPA) across multiple domains. Participants also 

received brief counseling on overcoming barriers that would inhibit reductions in 

sedentary time. Compared to baseline, it was found that participants significantly reduced 

their sedentary time by 48 minutes over a 16-hour waking day during the 7-day 

intervention period. Interventions employing point-of-decision prompts to promote 

behaviour change have also been effective in reducing workplace sitting time (Cooley & 

Pedersen, 2013; Evans et al., 2012; Lang, McNeil, Tremblay, & Saunders, 2015; Swartz 

et al., 2014). For instance, Evans and colleagues (2012) assessed whether computer-

delivered point-of-choice prompts and SB education reduced office workers’ sedentary 

time at work. Findings indicated that, compared to the education only group, the point-of-

choice prompt plus education group spent less time in long uninterrupted (>30 minutes) 

sedentary periods while at work. A shared limitation among the behavioural interventions 

that have been conducted to date is that none have employed a well-established 

behavioural theory to guide the development of such evidence-based interventions. 

Research has shown that interventions grounded in prominent health behaviour change 
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theories are more effective (Lippke & Ziegelmann, 2008). They also allow for the 

specific mechanisms of behavioural change to be examined (Michie & Prestwich, 2010). 

One model that has shown promise in recent behaviour change research and could 

be used to guide the development of behavioural interventions targeting SB is the Health 

Action Process Approach (HAPA; Schwarzer, 2008). The HAPA framework 

distinguishes between a motivational phase, in which individuals develop an intention to 

act, and a subsequent volitional phase, in which they strive to initiate and maintain the 

intended health behaviour. Within the volitional phase of the HAPA model, it is 

suggested that various post-intentional factors, including action planning (AP), coping 

planning (CP), and action control (AC), play an important role in translating intentions 

into action, thereby helping to overcome the intention-behaviour gap (Schwarzer, 2008). 

Often used conjointly, AP promotes action initiation whereas; CP stabilizes ongoing goal 

pursuits. Action plans specify specific situation parameters (“when,” “where”) and a 

sequence of action (“how”) for implementing the intended behaviour. By linking 

behavioural responses to situational cues, AP has been shown to improve individuals’ 

perceptual readiness for the specified cues, increase the automaticity by which the 

intended behaviour is enacted, and foster goal attainment (Gollwitzer, 1999; Schwarzer, 

2008). Coping planning is a second self-regulatory strategy that refers to the anticipation 

of barriers or obstacles that may arise and the development of appropriate strategies or 

alternative behaviours to overcome such barriers (Sniehotta, Schwarzer, Scholz, & Schüz, 

2005). Coping plans promote the effects of AP on behaviour change by helping 

individuals cope with difficulties and challenges. Action control is the most proximal 

volitional predictor of behaviour and encompasses self-regulatory processes of self-
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monitoring, awareness of standards, and effort, which help to sustain behaviour change. 

Action control is thought to mediate the effects of planning on actual behaviour 

(Schwarzer, 2008; Sniehotta, Scholz, & Schwarzer, 2005). Together, these volitional 

constructs have been shown to be effective for promoting health behaviour change in 

several domains, including physical activity (PA), dietary behaviours, breast self-

examination, seat-belt use, and smoking cessation (Schwarzer, 2008; Schwarzer & 

Luszczynska, 2008). 

To our knowledge, only two studies have employed the HAPA model to predict 

or modify SB. Maher and Conroy (2016) examined if HAPA constructs were associated 

with SB levels in older adults. Findings indicated that greater plans to reduce SB were 

related to lower levels of SB. In a pilot randomized controlled trial, Sui and Prapavessis 

(2017) found that a HAPA-based intervention, specifically AP and CP, was successful in 

significantly increasing frequency of breaks from sitting in full-time university students. 

These findings suggest that a HAPA-based intervention may be effective for changing SB 

in office-workers. 

Another potentially viable option to reduce SB is to utilize screen-based 

technology and mobile health (mHealth) interventions. Recent data suggests that 95% of 

US adults owned a mobile phone in 2018 (Pew Research Center, 2019). In Canada, there 

were 31.7 million mobile subscribers in 2017, with slightly more households who owned 

mobile phones (87.9%) than home computers (84.1%) as of 2016 (CRTC, 2019). 

Numerous studies have utilized mobile phones to create text message-based interventions 

for other health behaviours, including smoking cessation, diabetes management, diet and 

increasing PA levels (Brendryen, Drozd, & Kraft, 2008; Fjeldsoe, Miller, & Marshall, 
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2010; Head, Noar, Iannarino, & Harrington, 2013; Patrick et al., 2013; Schwerdtfeger, 

Schmitz, & Warken, 2012; Shapiro et al., 2008). Text messages enable researchers to 

conveniently reach large populations, across diverse settings, cost effectively and without 

requiring large amounts of time by either the researchers or the participants. 

In a recent systematic review and meta-analysis to determine the effectiveness of 

mHealth interventions to promote PA and reduce SB, Direito, Carraça, Rawstorn, 

Whittaker, and Maddison (2017) reported that mHealth PA/SB interventions promote 

small decreases in free-living individuals’ SB. To date, most mHealth interventions were 

based on SMS and/or mobile phone messages and frequently employed behaviour change 

techniques such as goal setting, self-monitoring, feedback, health information, and 

prompts/cues. We are only aware of two studies that have examined the use of text and/or 

mobile phone messages as an intervention to specifically reduce SB, however, these were 

not completed with an office-working population and were not grounded in a prominent 

health behaviour change framework (Cotten & Prapavessis, 2016; Kendzor et al., 2016). 

For instance, Kendzor et al. (2016) evaluated the short-term impact of a mobile phone 

intervention that targeted sedentary time through education, self-monitoring, and 

prompting in a community sample of adults. They found that participants who received 

the mobile phone intervention had significantly fewer daily minutes of sedentary time 

and more daily minutes of active time than control participants. Cotten and Prapavessis 

(2016) examined whether a text message-based intervention would increase non-SBs in 

university students. Results demonstrated small-to-moderate effects favouring the text 

intervention group at 6 weeks for break frequency (-14.64 min), break duration (+.59 

min), standing (+24.30 min/day), LIPA (+74.34 min/day), and moderate-intensity PA 
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(+9.97 min/day), compared to a control group. It was also found that the text messages 

led to increased self-efficacy beliefs to take more breaks and reduce sitting time, which 

predicted actual SB and PA levels. Together, these findings suggest that a text message-

based intervention may be a practical and promising approach to reduce SB in office 

workers. 

Therefore, the primary purpose of this study was to examine whether a HAPA-

based intervention, specifically action and coping planning, augmented with tailored text 

messages can reduce workplace sitting time (primary outcome). A secondary aim was to 

examine the effects of the intervention on specific non-sedentary behaviours that might 

explain reductions in workplace sitting time (i.e., time spent standing, time spent 

walking, time spent stretching, frequency and duration of breaks from sitting), as well as 

work performance, role limitations due to physical and emotional health problems, 

emotional well-being, and energy/fatigue. Another secondary aim was to examine 

relationships among all the variables of interest (i.e., HAPA volitional constructs, 

sedentary and non-SBs, and work and health-related outcomes).   

Methods 

Study Design 

Data for this prospective, two-arm, repeated measure, randomized controlled trial 

(RCT) were collected between January and May 2019 and analyzed in June 2019. A 2 

(Condition: HAPA Intervention and Control) x 5 (Time: Baseline, Weeks 2, 4, 6, and 8 

assessments) mixed model design was utilized to assess differences between treatment 

conditions across time. The study was approved by the institutional research ethics board 

(see Appendix I), and the protocol was registered and made publically available through 
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ClinicalTrials.gov (Identifier # NCT03461926). The study used the Consolidated 

Standards for Reporting of Trials (CONSORT) statement guidelines to help improve the 

quality of reports of RCTs. A flow diagram of the study design is illustrated in Figure 5. 

Research staff and assessors were not blinded to group allocation. Participants were 

unaware of the existence of separate treatment conditions at the time of study 

participation. 

 

Figure 5. Design and timeline of overall procedure. 
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Participants 

Participants were full-time adult office workers recruited from large businesses, 

office spaces, and universities across Ontario between January and May 2019. Three 

recruitment approaches were utilized. A first was to contact relevant liaisons and/or 

senior executives (e.g., Head of Human Resources, President, Chief Executive Officer, 

Office Manager) at potential businesses of interest via email. Individuals who accepted 

the study invitation by informing the researchers that they were willing to facilitate the 

recruitment process were then asked to email all full-time employees in the respective 

office/business offering them the opportunity to participate. A second recruitment 

approach involved sending recruitment emails directly to office working employees 

whose contact information was publicly listed and available. A third recruitment 

approach included recruiting office workers through recruitment posters distributed via 

social media platforms. The recruitment email included brief study details and a 

recruitment poster (see Appendix J), and instructed interested individuals to contact the 

researcher via email and/or phone if they wished to participate or receive additional 

details prior to making a decision as to whether to participate (see Appendix K). 

Individuals were eligible to participate provided they were 18 years of age or older, a 

full-time worker/employee in an office setting, able to read and write in English, had 

access to a computer with Internet, and owned a mobile phone with free unlimited 

incoming text messages. Exclusion criteria included individuals who had a medical 

condition or physical limitation that prevented them from being physically active. 

Sedentary and Non-Sedentary Outcome Measures 

Time spent sitting, standing, walking, and stretching. Time spent sitting, 
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standing, walking, and stretching at work were measured using a validated three-item 

modified Occupational Sitting and Physical Activity Questionnaire (OSPAQ; Chau, Van 

Der Ploeg, Dunn, Kurko, & Bauman, 2012). The OSPAQ is a brief instrument reported to 

have excellent test-retest reliability (intraclass correlation coefficients = 0.73 – 0.90), 

moderate criterion validity for time spent sitting and standing (r = 0.65 and 0.49, 

respectively), and lower validity for time spent walking (r = 0.29; Chau et al., 2012). 

First, participants were asked to record both the number of days they were at work and 

total number of hours they worked in the last 14 days. Participants were then asked to 

record a percentage of time spent sitting, standing, walking and stretching (cumulative 

total of 100%) at work on a typical workday in the last 14 days. Stretching replaced 

“heavy labor or physically demanding tasks” due to the office setting and intervention 

objectives. Time spent sitting per workday (minutes) (primary outcome) was calculated 

as follows: [Minutes worked in the last 14 days/Days at work in the last 14 days] x 

[Percentage of sitting on a workday/100]. Similar calculations were done for time 

(minutes) spent standing, walking, and stretching at work. Time spent sitting was the 

primary outcome whereas standing, walking, and stretching served as secondary 

outcomes. 

Frequency and duration of breaks from sitting. Participants’ frequency and 

duration of breaks at work were measured using a modified version of the SIT-Q 7d (Sui 

& Prapavessis, 2017; Wijndaele et al., 2014). Sui and Prapavessis (2017) modified the 

base questionnaire to include domain-specific break frequency and duration scores, 

which were the only items assessed for purposes of this study. The frequency of breaks 

taken from sitting at work was measured through the following question: “In the last 14 
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days, on average, how often did you interrupt your sitting time during work hours?” 

Response options for the question included: Less than every 30 min, Every 30–45 min, 

Every 45 min–1 hour, Every 1–1.5 hours, Every 1.5–2 hours, Every 2–3 hours, Every 3–4 

hours, Every 4–5 hours, Every 5-6 hours, Every 6-7 hours, Over every 7 hours, No 

interruption. Results were coded to correspond with the upper limit for break frequency; 

for example, the option “Less than every 30 minutes” corresponded to a break frequency 

of every 30 minutes, whereas the options “Over every 7 hours” and “No interruption” 

were represented by a break frequency of every 8 hours. Since previous research has 

suggested that office workers may spend up to 77% (i.e., 6.6 hours/8-hr workday) of their 

working hours sitting (Thorp et al., 2012), a break frequency of every 8 hours would 

equate to no break during occupational sedentary time. The duration of breaks taken from 

sitting at work was measured through the following question: “In the last 14 days, on 

average, how long were your breaks from sitting during work hours?” Response options 

for the question included: Less than 30 sec, 30 sec–1 min, 1–2 min, 2–3 min, 3–4 min, 4–

5 min, 5–10 min, 10–15 min, 15–30 min, Over 30 min. Results were coded to correspond 

with the lower limit for break duration; for example, the option “Less than 30 seconds” 

corresponded to a break duration of 0 minutes (i.e., no break), while the option “Over 30 

minutes” was represented by a break duration of 30 minutes. This approach to coding 

was implemented to keep estimates of break frequency and duration conservative 

(Wijndaele et al., 2014) and account for the non-linear intervals between response 

options. Both frequency and duration of breaks from sitting served as secondary 

outcomes. 

Other Secondary Outcome Measures 
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 Action planning (AP), coping planning (CP), and action control (AC) 

constructs. AP, CP, and AC constructs were assessed using four-, five-, and 6-item 

purpose-built questionnaires, respectively. These were created to measure AP, CP and 

AC towards reducing workplace sitting time as outlined by Schwarzer (2008) and 

Sniehotta et al. (2005). The items for AP included, “During the last two weeks, I had a 

detailed plan regarding (when/where/how/how often) to break up my sitting time at 

work”. An example item for CP was, “During the last two weeks, I had a detailed plan 

regarding what to do if something interferes with my plans to break up my sitting time at 

work”. An example item for AC was, “During the last two weeks, I have constantly 

monitored myself whether I break up my sitting time at work often enough”. Responses 

were measured on a five-point Likert scale that ranged from 1 (completely disagree) to 5 

(totally agree).  

Health-related outcomes. Role limitations due to physical health, role limitations 

due to emotional health, energy/fatigue, and emotional well-being were measured using 

the RAND 36-item Short Form Survey (SF-36; Ware & Sherbourne, 1992), which is a 

health survey that assesses eight health concepts. For purposes of this study, a modified 

16-item version was used in order to only assess the outcomes listed above. Four-items 

assessed participant’s perceived role limitations due to physical health problems and 

three-items assessed role limitations due to personal or emotional problems; responses 

options were “Yes” or “No”. Five- and four-items assessed perceived emotional well-

being and perceived energy/fatigue, respectively, using a five-point Likert scale (1 = all 

of the time) to (5 = none of the time). Higher scores indicated better health outcomes.  
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Work performance. Self-rated work performance (Sundstrom, Town, Rice, 

Osborn, & Brill, 1994) was assessed with one-item, “How would you rate your overall 

work performance?”, using an 11-point Likert scale that ranged from 0 (absolutely 

unacceptable) to 10 (absolutely ideal). Higher scores indicated better performance.  

Other Measures 

Demographics. Participants provided demographic information: age, gender, 

ethnicity, physical health status, height and weight for calculation of BMI, employment 

status, employment sector, and number of hours worked per week. 

Baseline sedentary behaviour. SB was assessed using a 12-item modified 

Sedentary Behavior Questionnaire (SBQ; Rosenberg et al., 2010). The same 

modifications Prapavessis, Gaston, and DeJesus (2015) made to the SBQ (i.e., addition of 

three items, extended response items) were also employed in the current study. The stem 

of the SBQ was as follows: “On a typical weekday, how much time do you spend (from 

when you wake up until you go to bed) doing the following?”. Ten items assessed 

leisure-specific, volitional sedentary activities (e.g., sitting and watching TV) and two 

items assessed occupational-specific, non-volitional sedentary activities (e.g., sitting for 

work. Participants selected the duration of time (None, 15 min or less, 30 min, 1 hr, 2 hrs, 

…, 9 hrs or more) they spent per day in each sedentary pursuit. The leisure-specific 

model computed a daily score from the sum of the ten volitional items, whereas the 

occupational-specific model computed a daily score from the sum of the two non-

volitional items. The general model computed a daily score from the sum of all 12 items. 

The original SBQ demonstrated good internal consistency (α ranges from 0.48 to 0.93) 

and excellent test-retest reliability (r = 0.51 to 0.93; Rosenberg et al., 2010). 
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Intervention 

 Treatment group. Participants randomized into the HAPA intervention group 

received a single, one-on-one behavioural counselling session (formation of action and 

coping plans), informational booklet on SB, and planning sheet (i.e., table) as reference 

for developing strategies as part of their action/coping planning (see Appendices Q-R). 

The informational booklet outlined SB as a health risk, benefits of reducing and breaking 

up SB, helpful strategies, and target behaviours. The table included headings drawn from 

the FITT principle: Frequency, Intensity, Time, and Type. Frequency is how often a 

strategy should be used; Intensity is the duration of breaks from sitting; Time is when the 

strategy should be enacted; and Type is the activity done during the break from sitting. 

Participants were asked to form 3-4 actions plans specifying when, where, how, and for 

how long they would reduce and/or break up workplace sitting time over the next 6-

weeks. In addition, in line with the HAPA model there was a section titled “Coping 

Strategies”, in which participants were asked to anticipate potential barriers and identify 

ways they could be overcome. As an example, a participant may develop a strategy of 

utilizing computer-based prompts as reminders to get up every 30 minutes, and stand for 

2–4 minutes when prompted. The frequency of this strategy would be every 30 minutes, 

the intensity would be the duration of the break from sitting (i.e., 2–4 minutes), the time 

would be during work/office hours, and type would be either standing or walking. 

Strategies explicitly focused on the intervention objectives of increasing break frequency 

to every 30–45 minutes, achieving a break duration of 2–4 minutes, and increasing time 

spent standing and engaged in light-intensity PA (i.e., walking, stretching), in the 

occupational domain (i.e., as an office worker; during work hours). As planning is an 
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ongoing process, participants were also reminded via text message to revise and/or 

formulate new action and coping plans at the beginning of weeks 3 and 5. The planning 

intervention was modeled after previous work (Gaston & Prapavessis, 2014; Sui & 

Prapavessis, 2017). 

Participants in the HAPA intervention group also received daily SB-related text 

messages, at a specified time of day, based on their schedule and preferences. Text-

messages were intended as mini-booster interventions and meant to reinforce study 

objectives and the action and coping plans participants formed. These were also meant to 

promote elements of AC. The messages included various sedentary-related facts, as well 

as tips, challenges, and reminders to reduce their workplace sitting time. Participants 

received two challenges each week, one regarding breaking up sedentary time and one 

regarding reducing sedentary time; these started out relatively easy and progressed in 

difficulty until participants were challenged to get up every 30 minutes for at least a 4-

minute break and try to reduce their total sitting time at work by 2 hours or greater. 

Example tips and reminders included, “There are a number of easy ways to reduce & 

break up your sitting time at work! To name a few: Use prompts or reminders or try 

standing during phone calls” and “Keep up with those 2-4 min breaks every 45 min and 

on top of that try to replace 60 min of sitting a day with standing”. See Appendix S for a 

list of text-messages. 

 Control group. Participants randomly assigned to the control group received no 

information or intervention of any kind. 

Procedures 

Office-working adults who chose to participate in this study received a second 
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recruitment email with a link that directed them to the online Letter of Information, 

Informed Consent, and Baseline questionnaire (see Appendices L-M). After providing 

informed consent, participants were asked to complete a brief demographics 

questionnaire, followed by a questionnaire for baseline assessment of primary and 

secondary outcomes (see Appendix N).  

Upon completion of the baseline assessment, all participants were randomized, 

using an online research randomization program, into either a 6-week HAPA-treatment 

(SB-related planning + text messages intervention) or waitlisted control (no treatment) 

condition. At this point, all participants were sent a specific email depending on group 

assignment (see Appendices O-P). For those in the HAPA-intervention condition, the 

post-baseline email asked them to provide a day and time (within 3 days of completing 

the baseline assessment) that they would be available to receive the behavioural 

counselling session. For those in the control condition, the email simply reminded 

participants that they would receive a link to a questionnaire every two weeks for an 8-

week period in their email and to complete these upon receiving them.  

For those in the HAPA intervention group, the intervention objectives were to 

reduce workplace sitting time by increasing non-sedentary or NEAT behaviours (i.e., 

increase break frequency to a break every 30-45 minutes, with each break having a 

duration of 2–4 minutes, and increase time spent standing, walking, and stretching). At 

the agreed upon and scheduled time, the researcher delivered the one-on-one behavioural 

counselling session (AP and CP intervention) either in person or electronically via phone 

and an online presentation platform (www.zoho.com/show/). The method of delivery 

entirely depended on the participant’s availability, preference, and whether they lived 
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within driving distance of the investigator. To ensure standardization between 

participants, the principal investigator implemented all HAPA-based counselling 

sessions.  

During the counseling session, the researcher first asked if the participant had any 

strategies that he/she would like to try or think would be effective to reduce and/or break 

up sitting time at work. As much as possible, strategies were kept as original and specific 

to the participant’s lifestyle as possible, while still fulfilling the intervention objectives. 

Upon creation of each strategy, the researcher asked the participant if they thought that 

the strategy they came up with was realistic. Similarly, coping strategies were created 

alongside each action plan in order to boost the adherence to the developed strategies. 

When an action plan strategy was developed, the researcher asked the participant “what 

are some challenges you foresee with executing this strategy?”, followed by “what do 

you think is something you can do in order to overcome these challenges?” Participants 

were reminded that the more precise, concrete, and personal the plans were, the more 

effective they would be. Overall, the behavioral counseling sessions took between 20-30 

minutes to complete. Participants were given the planning sheet with their action plan and 

coping strategies and told to display it somewhere prominent so they would be reminded 

of the strategies. The principal investigator conducted the planning portion of the session 

in a non-interfering manner by providing brief instructions and then remaining available 

to answer any questions.  

All participants in the HAPA-treatment condition were then entered into a contact 

list on the text-messaging website called “Oh Don’t Forget.” “Oh Don’t Forget,” is a 

Web-based application (http://ohdontforget.com) that works through “Recess Mobile” to 
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send messages from a computer to mobile phone numbers that are programmed into the 

application. All participants began receiving tailored text messages the day after 

receiving their one-on-one counselling session for a 6-week period. Every participant 

received the same order of daily texts as each other participant in their group; however, 

the time of day received was individualized for each participant based on their schedule 

and preferences. Upon completion of the intervention period at 6 weeks, participants 

were notified that they would no longer be receiving text messages and that the study was 

completed.  

Regardless of group assignment, all participants completed the same outcome 

measures at Week 2, Week 4, Week 6, and a 2-week follow-up (Week 8). All primary 

and secondary outcome questionnaires were completed online and administered through a 

survey website called SoSci (www.soscisurvey.de). Participants received an email with a 

link to access the questionnaire every two weeks for an 8-week period. Those in the 

HAPA-treatment condition were also reminded via text to complete these.  

A fidelity check was performed in numerous ways. All outcome questionnaires 

sent to participants were tracked for: if/when it was sent, if/when the participant had 

started, and if/when the participant completed the questionnaire. During the one-on-one 

counseling session, participants developed personal strategies for their target behaviors 

on their own, with guidance from the researcher. Upon inception of each strategy, 

participants were asked to describe their plans and if they thought their strategies were 

“realistic and specific”, implying aspects of task self-efficacy, AP, and CP. The 

assessment of AP, CP, and AC constructs also served as a fidelity check to determine if 

participant’s planning cognitions changed as a result of the intervention received.  
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Upon study completion, all participants randomized into the waitlisted control 

group were offered the same intervention as those who were initially assigned to the 

treatment condition (see Appendix T). It was entirely up to them as to whether they 

would like to accept the offer. All participants were entered into a draw for a chance to 

win a $100 Tim Hortons or Starbucks gift certificate at study completion. The conduct of 

the trial followed the ethical principles of research outlined in the Declaration of Helsinki 

(World Medical Association, 2018) and the World Health Organization’s (WHO) 

Handbook for Good Clinical Research Practice (WHO, 2005).  

Statistical Analyses 

Univariate ANOVAs and Chi-square analyses were used to ensure that there were 

no systematic differences between groups on demographic characteristics, levels of total, 

occupational, and leisure SB, leisure-time PA or the primary and secondary outcomes at 

baseline. For any variables where baseline group differences were found, separate 

ANOVA or Pearson’s correlation analyses were conducted with these as the independent 

factor to examine effects on the primary and secondary outcomes. If significant, moderate 

to large effects were found for the variable, it was treated as a covariate for the 

subsequent analyses.  

For AP, CP, and AC variables, a series of 2 (groups) x 5 (time) repeated measures 

ANOVAs were used to determine if there were any significant group by time interaction 

effects. Separate 2 (groups) x 5 (time) repeated measures ANOVAs were conducted for 

each of the six sitting-related behavioural outcomes (time spent sitting [primary 

outcome], time spent standing, time spent walking, time spent stretching, frequency and 

duration of breaks from sitting) to identify possible group by time interaction effects. For 
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health-related outcomes and work performance (secondary outcomes), a series of 2 

(group) x 2 (time – baseline, week 6) repeated measures ANOVAs were used to identify 

possible interaction effects. A P value < 0.05 was regarded as significant for all statistical 

tests and a partial-eta squared (η2) of 0.01, 0.06, and 0.14 represented small, medium, and 

large effect sizes, respectively (Stevens, 1996). 

Finally, bivariate correlations were conducted to examine relationships between 

AP, CP, and AC constructs and sedentary and non-SBs, as well as relationships between 

target behaviours and work and health-related outcomes. All analyses were conducted 

using IBM SPSS version 25.0 software. 

Results 

Missing and Outlier Data 

On any given variable at a single assessment point, the maximum percentage of 

missing data/responses was 3.33%. Participants were considered to have “dropped out” if 

they failed to complete a questionnaire, and did not respond to one of three email 

reminders to do so. Of the 300 total participant questionnaires that could have been 

completed, 10 questionnaires (3.33%) were either unanswered or missing. Of the 145 

possible questionnaires for the intervention group, 4 (2.76%) were either unanswered or 

missing. Two participants dropped out of the intervention group during the study. Of the 

155 possible questionnaires for the control group, 6 (3.87%) were either unanswered or 

missing. Two participants dropped out of the control group during the study. Figure 6 

shows the flow of participants and dropouts for each group. Independent samples t-tests 

revealed no significant differences (all p values > .05) in the demographic variables for 

those that completed the study vs. those who dropped out. There was also no differential 
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loss (i.e. greater loss in one group) between treatment groups for those that completed the 

study vs. those that dropped out. Taken together, all missing data were considered 

random. Hence, an intent-to-treat last observation carried forward approach was used to 

handle missing data (Hollis & Campbell, 1999).  

For any outliers in the data, a winsorization technique was used to replace any 

data points over the 95th percentile with the value of the 95th percentile. A total of 160 

data points out of 3300 primary and secondary outcome data points were imputed this 

way (86 in the intervention group and 74 in the control group). This method has been 

shown to be a valid approach to treat outliers (Dixon & Tukey, 1968; Guttman & Smith, 

1969).  
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Figure 6. Flow of participants through the study. 

Group Equivalency  

Sixty healthy office-working adults (5 men, mean age = 45.18 ± 11.33 years) 

were recruited to participate in the study. Twenty-nine participants were randomized to 

the HAPA intervention group (93.1% women, mean age = 46.59 ± 11.13 years), and 31 

participants were randomized to the control group (90.3% women, mean age = 43.87 ± 

11.54). Descriptive statistics for the demographic variables, and baseline levels of SB and 
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leisure-time PA are shown in Table 8. No significant differences emerged, indicating 

groups were equivalent at baseline for all measures (all p values > .05). Due to these 

results, it was deemed unnecessary to use demographic variables as covariates in the 

subsequent analyses.  

For the primary and secondary outcomes, significant group differences were 

found for break frequency, F(1, 58) = 5.70, p = .02, ηρ
2 = .09, break duration, F(1, 58) = 

4.00, p = .05, ηρ
2 = .06, and stretching time, F(1, 58) = 4.51, p = .038, ηρ

2 = .07, at 

baseline. Due to these differences, an ANCOVA controlling for these baseline scores was 

also conducted and reported for stretching, break frequency and break duration.  
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Table 8. Baseline characteristics by group, presented as mean (SD) or count (%) of 

group. 

 
 

Variable 

HAPA 

Intervention     

(n = 29) 

 

Control  

(n = 31) 

 

Entire Sample 

(N = 60) 

 

Statistic 

 

p-level 

Age (years) 46.59 (SD = 

11.13) 

43.87 (SD = 

11.54) 

45.18 (SD = 

11.33) 

F(1,58) = 

0.858 

0.36 

Gender     Χ2 (1) = 0.152 0.70 

Male 2 (6.9%) 3 (9.7%) 5 (8.3%)   

Female 27 (93.1%) 28 (90.3%) 55 (91.7%)   

Ethnicity    Χ2 (3) = 3.27 0.35 

White 27 (93.1%) 27 (87.1%) 54 (90.0%)   

Asian  1 (3.4%) 2 (6.5%) 3 (5.0%)   

Black 1 (3.4%) 0 (0.0%) 1 (1.7%)   

Hispanic 0 (0.0%) 2 (6.5%) 2 (3.3%)   

Other 0 (0.0%) 0 (0.0%) 0 (0.0%)   

BMI (kg/m2) 27.86 (SD = 

5.73) 

25.70 (SD = 

4.18) 

26.75 (SD = 

5.07) 

F(1,58) = 2.82 0.10 

Employment 

Sector 

   Χ2 (3) = 3.40 0.33 

Private 4 (13.8%) 5 (16.1%) 9 (15.0%)   

Public 21 (72.4%) 25 (80.6%) 46 (76.7%)   

Charity 3 (10.3%) 0 (0.0%) 3 (5.0%)   

Other 1 (3.4%) 1 (3.2%) 2 (3.3%)   

Hours Worked 

Per Week 

   F(1,58) = 

0.004 

0.95 

    ≤10 0 (0.0%) 0 (0.0%) 0 (0.0%)   

    11-20 0 (0.0%) 0 (0.0%) 0 (0.0%)   

    21-30 1 (3.4%) 1 (3.2%) 2 (3.3%)   

    31-40 24 (82.8%) 26 (83.9%) 50 (83.3%)   

    ≥40 4 (13.8%) 4 (12.9%) 8 (13.3%)   

Weekly 

Leisure-time 

Physical 

Activitya 

     

Mild 4.55 (SD = 

4.39) 

2.81 (SD = 

2.64) 

3.65 (SD = 

3.67) 

F(1,58) = 3.54 0.07 

Moderate 1.48 (SD = 

1.68) 

2.52 (SD = 

2.69) 

2.02 (SD = 

2.30) 

F(1,58) = 3.13 0.08 

Strenuous 0.97 (SD = 

1.30) 

1.26 (SD = 

1.63) 

1.12 (SD = 

1.47) 

F(1,58) = 

0.586 

0.45 

Sedentary 

Behaviour 

(hours/day) 

     

Total 13.57 (SD = 

2.67) 

14.11 (SD = 

2.55) 

13.85 (SD = 

2.60) 

F(1,57) = 

0.637 

0.43 

Leisure 6.12 (SD = 

2.40) 

6.44 (SD = 

2.42) 

6.29 (SD = 

2.39) 

F(1,57) = 

0.261 

0.61 

Work 7.59 (SD = 

1.16) 

7.49 (SD = 

1.67) 

7.54 (SD = 

1.44) 

F(1,57) = 

0.066 

0.80 

a Number of times strenuous, moderate, and mild/light exercises (that lasted more than 15 minutes) were 

performed during a typical 7-day period (a week) 
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Fidelity Check 

 Descriptive data for the HAPA volitional constructs are presented in Table 9.  

Table 9. Descriptive data (M ± SD) for HAPA volitional constructs at baseline, week 2, 

week 4, week 6, and week 8. 

 
 HAPA Intervention Control 

 Mean (SD) Mean (SD) 

 Baseline Week 

2 

Week 

4 

Week 

6 

Week 

8 

Baseline Week 

2 

Week 

4 

Week 

6 

Week 

8 

Action planning 2.14 

(1.02) 

3.82 

(.62) 

3.56 

(.81) 

3.62 

(.87) 

3.58 

(.81) 

2.25 

(1.22) 

2.25 

(1.13) 

2.23 

(1.03) 

2.57 

(1.12) 

2.56 

(1.21) 

Coping 

planning 

1.77 

(.70) 

2.91 

(.63) 

3.07 

(.68) 

3.30 

(.68) 

3.26 

(.67) 

1.94 

(.96) 

2.06 

(.86) 

2.15 

(.96) 

2.34 

(.95) 

2.39 

(1.06) 

Action control 2.57 

(.92) 

3.82 

(.49) 

3.75 

(.66) 

3.79 

(.34) 

3.75 

(.41) 

2.49 

(1.12) 

2.48 

(.94) 

2.60 

(.98) 

2.94 

(1.08) 

2.89 

(1.14) 

 

Action planning. There was a significant group by time interaction effect for AP 

towards reducing workplace sitting time, F(2.59, 149.99) = 14.25, p < .001, ηρ
2 = .20. The 

observed power was 1.00. Participants in the HAPA intervention group reported 

significantly higher AP at all time points compared to those in the control group.  

Coping planning. There was a significant group by time interaction effect for CP 

towards reducing workplace sitting time, F(3.31, 191.80) = 12.53, p < .001, ηρ
2 = .18. The 

observed power was 1.00. Participants in the HAPA intervention group reported 

significantly higher CP at all time points compared to those in the control group.  

Action control. There was a significant group by time interaction effect for AC 

towards reducing workplace sitting time, F(2.54, 147.51) = 10.53, p < .001, ηρ
2 = .15. The 

observed power was 1.00. Participants in the HAPA intervention group reported 

significantly higher AC at all time points compared to those in the control group.  

Intervention Effects 

Descriptive data for primary sitting-related behavioural outcomes are presented in 

Table 10.
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Table 10. Descriptive data (M ± SD) for sitting-related behavioural outcomes at baseline, week 2, week 4, week 6, and week 8. 

 HAPA Intervention Control 

 Mean (SD) Mean (SD) 

 Baseline Week 2 Week 4 Week 6 Week 8 Baseline Week 2 Week 4 Week 6 Week 8 

Sitting time 

(min/workday) 

353.55 

(80.65) 

285.02 

(102.64) 

278.21 

(97.58) 

269.40 

(115.83) 

266.01 

(104.01) 

358.75 

(78.26) 

337.14 

(106.94) 

329.69 

(95.61) 

355.77 

(74.21) 

341.85 

(76.40) 

Standing time 

(min/workday) 

41.52 

(35.11) 

60.23 

(40.67) 

67.14 

(44.14) 

65.18 

(36.18) 

74.08 

(55.15) 

30.30 

(24.21) 

30.74 

(18.28) 

33.49 

(28.07) 

35.68 

(25.47) 

34.36 

(23.49) 

Walking time 

(min/workday) 

48.09 

(34.15) 

59.82 

(37.52) 

55.83 

(31.61)  

61.70 

(38.15) 

62.42 

(33.57) 

40.43 

(23.40) 

41.14 

(27.60) 

36.84 

(22.01) 

46.54 

(27.80) 

40.33 

(20.65) 

Stretching time 

(min/workday) 

2.84  

(4.57) 

7.70  

(8.90) 

12.63 

(12.99) 

13.43 

(16.57) 

14.18 

(13.87) 

7.16 

(10.03) 

8.89 

(12.21) 

7.63 

(10.06) 

7.23 

(8.94) 

10.32 

(13.17) 

Break frequency 

(min) 

97.38 

(52.01) 

71.45 

(26.24) 

68.90 

(26.49) 

66.21 

(29.60) 

63.86 

(29.74) 

136.71 

(73.02) 

125.32 

(62.28) 

127.74 

(64.21) 

127.94 

(65.26) 

98.71 

(40.02) 

Break duration  

(min) 

5.76  

(4.20) 

3.79  

(5.59) 

2.95 

(1.64) 

2.71  

(1.33) 

3.26  

(2.25) 

4.00  

(2.45) 

3.81  

(1.99) 

3.15 

(1.44) 

3.76 

(1.99) 

3.65 

(2.12) 
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Sitting time. A significant group by time interaction effect was obtained for time 

spent sitting at work, F(4, 232) = 4.07, p = .003, ηρ
2 = .07. The observed power was 0.91. 

Within-subjects contrasts revealed that relative to baseline, decreases in sitting time were 

significantly greater at all time points for the HAPA intervention group compared to 

those in the control group.  

Compared to baseline, the HAPA intervention group decreased sitting by 68.53 

min/day at week 2, 75.34 min/day at week 4, 84.15 min/day at week 6, and 87.54 

min/day at week 8 (follow-up). The control group decreased sitting by 21.61 min/day at 

week 2, 29.06 min/day at week 4, 2.98 min/day at week 6, and 16.90 min/day at week 8 

(see Figure 7). 

 

Figure 7. Mean and standard error scores between groups across time for sitting time at 

work. 

 

Standing time. A significant group by time interaction effect was obtained for 

time spent standing at work, F(3.26, 189.13) = 3.28, p = .019, ηρ
2 = .05. The observed 
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power was 0.77. Within-subjects contrasts revealed that relative to baseline, increases in 

standing time were significantly greater at all time points for the HAPA intervention 

group compared to those in the control group.  

Compared to baseline, the HAPA intervention group increased standing by 18.71 

min/day at week 2, 25.62 min/day at week 4, 23.66 min/day at week 6, and 32.56 

min/day at week 8. The control group increased standing by 0.44 min/day at week 2, 3.19 

min/day at week 4, 5.38 min/day at week 6, and 4.06 min/day at week 8 (see Figure 8). 

 

Figure 8. Mean and standard error scores between groups across time for standing time at 

work. 

Walking time. A significant time effect was found for time spent walking at 

work, F(3.75, 217.74) = 2.55, p = .044, ηρ
2 = .04. The observed power was 0.69. No 

significant interaction effect emerged, F(3.75, 217.74) = 1.23, p = .298, ηρ
2 = .02. 

Compared to baseline, the HAPA intervention group increased walking by 11.73 

min/day at week 2, 7.74 min/day at week 4, 13.61 min/day at week 6, and 14.33 min/day 

at week 8. The control group remained relatively the same across time (see Figure 9).  
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Figure 9. Mean and standard error scores between groups across time for walking time at 

work. 

 

Stretching time. A significant group by time interaction effect was obtained for 

time spent stretching at work, F(4, 232) = 4.97, p = .001, ηρ
2 = .08. The observed power 

was 0.96. Within-subjects contrasts revealed that relative to baseline, increases in 

stretching time were significantly greater at week 4, week 6, and week 8 for the HAPA 

intervention group compared to those in the control group. Controlling for baseline time 

spent stretching, the interaction effect remained, F(3, 171) = 2.59, p = .054, ηρ
2 = .04. 

Compared to baseline, the HAPA intervention group increased stretching by 4.86 

min/day at week 2, 9.79 min/day at week 4, 10.59 min/day at week 6, and 11.34 min/day 

at week 8. The control group increased stretching by 1.73 min/day at week 2, 0.47 

min/day at week 4, 0.07 min/day at week 6, and 3.16 min/day at week 8 (see Figure 10). 
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Figure 10. Mean and standard error scores between groups across time for stretching time 

at work. 

 

Break frequency. A significant time effect was found for frequency of breaks 

from sitting at work, F(3.17, 183.55) = 6.52, p < .001, ηρ
2 = .10. The observed power was 

0.98. No significant interaction effect emerged, F(3.17, 183.55) = 1.46, p = .226, ηρ
2 = 

.03. Controlling for baseline break frequency, the interaction effect remained non-

significant, F(3, 171) = 2.10, p = .102, ηρ
2 = .04. 

The HAPA intervention group increased break frequency from every 97.38 min at 

baseline to every 71.45 min at week 2, every 68.90 min at week 4, every 66.21 min at 

week 6, and every 63.86 min at week 8. The control group increased break frequency 

from every 136.71 min at baseline to every 125.32 min at week 2, every 127.74 min at 

week 4, every 127.94 min at week 6, and every 98.71 min at week 8 (see Figure 11).  
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Figure 11. Mean and standard error scores between groups across time for frequency of 

breaks from sitting at work. 

 

Break duration. A significant group by time interaction effect was obtained for 

duration of breaks from sitting at work, F(2.37, 137.69) = 3.55, p = .024, ηρ
2 = .06. The 

observed power was 0.70. Within-subjects contrasts revealed that relative to baseline, 

decreases in break duration were significantly greater at week 4, week 6, and week 8 for 

the HAPA intervention group compared to those in the control group. Controlling for 

baseline break duration, the interaction effect was no longer significant, F(1.48, 84.25) = 

.482, p = .562, ηρ
2 = .01.  

The HAPA intervention group decreased break duration from 5.76 min at baseline 

to 3.79 min at week 2, 2.95 min at week 4, 2.71 min at week 6, and 3.26 min at week 8. 

The control group decreased break duration from 4.00 min at baseline to 3.81 min at 

week 2, 3.15 min at week 4, 3.76 min at week 6, and 3.65 min at week 8 (see Figure 12).  
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Figure 12. Mean and standard error scores between groups across time for duration of 

breaks from sitting at work. 

 

Secondary Outcomes – Work and Health-related Outcomes 

Descriptive data for work and health-related outcomes are presented in Table 11.  

Table 11. Descriptive data (M ± SD) for work and health-related outcomes at baseline 

and week 6. 

 
 HAPA Intervention Control 

 Mean (SD) Mean (SD) 

 Baseline Week 6 Baseline Week 6 

Work performance 7.55 (1.24) 8.72 (.92) 8.08 (.95) 8.87 (1.06) 

Role limitations due to physical 

health problems 

81.03 (28.07) 95.23 (9.50) 67.74 (40.41) 88.14 (17.09) 

Role limitations due to emotional 

health problems 

81.38 (29.12) 97.09 (7.41) 81.22 (28.65) 80.09 (27.26) 

Emotional well-being 72.07 (14.73) 80.52 (9.55) 74.68 (16.22) 75.75 (15.09) 

Energy/Fatigue 52.16 (16.13) 60.44 (14.23) 53.23 (15.77) 54.64 (18.75) 

 

Significant interactions were found for perceived role limitations due to emotional 

health problems, F(1, 58) = 4.90, p = .031, ηρ
2 = .08, and emotional well-being, F(1, 58) 

= 6.47, p = .014, ηρ
2 = .10. The HAPA intervention group reported significantly greater 

improvements in these variables compared to the control group. There was a trend 
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interaction effect for energy/fatigue, F(1, 58) = 3.37, p = .072, ηρ
2 = .06. Significant time 

effects were found for role limitations due to physical health problems, F(1, 58) = 15.02, 

p < .001, ηρ
2 = .21, energy/fatigue, F(1, 58) = 6.69, p = .012, ηρ

2 = .10, and work 

performance, F(1, 58) = 45.30, p < .001, ηρ
2 = .44.  

Associations Between HAPA Volitional Constructs and Target Sedentary and Non-

Sedentary Behaviours 

Bivariate data for relationships between the HAPA volitional constructs (AP, CP, 

and AC) and the targeted sitting-related behavioural outcomes are presented in Tables 12-

16. Significant correlations (p < .05) in the expected direction were found between AP, 

CP, AC, and sitting time, standing time, walking time, and break frequency at all time 

points. 

Table 12. Correlations between HAPA volitional constructs and primary sitting-related 

behavioural outcomes at baseline. 

 
 APa CPb ACc Sitting 

time 

Standing 

time 

Walking 

time 

Stretching 

time 

Break 

frequency 

Break 

duration 

Action 

Planning 

-  .790** .649** -.107 .187 .248 .245 -.089 .248 

Coping 

Planning 

- -  .670** -.231 .017 .296* .298* -.072 .289* 

Action 

Control 

- - - -.276* .214 .203 .369** -.081 .217 

*p < 0.05 
**p < 0.01 
aAP: Action planning 
bCP: Coping planning 
cAC: Action control 

 

Table 13. Correlations between HAPA volitional constructs and primary sitting-related 

behavioural outcomes at week 2. 

 
 APa CPb ACc Sitting 

time 

Standing 

time 

Walking 

time 

Stretching 

time 

Break 

frequency 

Break 

duration 

Action 

Planning 

- .788** .767** -.353** .289* .217 .043 -.423** .062 

Coping 

Planning 

- - .634** -.378** .396** .367** .134 -.348** .216 

Action 

Control 

- - - -.274* .361** .322* .008 -.498** .154 
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*p < 0.05 
**p < 0.01 
aAP: Action planning 
bCP: Coping planning 
cAC: Action control 

 

Table 14. Correlations between HAPA volitional constructs and primary sitting-related 

behavioural outcomes at week 4. 

 
 APa CPb ACc Sitting 

time 

Standing 

time 

Walking 

time 

Stretching 

time 

Break 

frequency 

Break 

duration 

Action 

Planning 

- .841** .770** -.386** .389** .389** .139 -.409** -.017 

Coping 

Planning 

- - .726** -.373** .375** .426** .236 -.445** .084 

Action 

Control 

- - - -.395** .420** .363** .221 -.499** .027 

*p < 0.05 
**p < 0.01 
aAP: Action planning 
bCP: Coping planning 
cAC: Action control 

 

Table 15. Correlations between HAPA volitional constructs and primary sitting-related 

behavioural outcomes at week 6. 

 
 APa CPb ACc Sitting 

time 

Standing 

time 

Walking 

time 

Stretching 

time 

Break 

frequency 

Break 

duration 

Action 

Planning 

- .899** .773** -.186 .310* .307* .166 -.475** -.188 

Coping 

Planning 

- - .796** -.257* .377** .327* .247 -.537** -.221 

Action 

Control 

- - - -.231 .344** .342** .163 -.621** -.035 

*p < 0.05 
**p < 0.01 
aAP: Action planning 
bCP: Coping planning 
cAC: Action control 

 

Table 16. Correlations between HAPA volitional constructs and primary sitting-related 

behavioural outcomes at week 8. 

 
 APa CPb ACc Sitting 

time 

Standing 

time 

Walking 

time 

Stretching 

time 

Break 

frequency 

Break 

duration 

Action 

Planning 

- .891** .761** -.324* .253 .272* .001 -.298* .048 

Coping 

Planning 

- - .749** -.381** .310* .313* .214 -.268* .108 

Action 

Control 

- - - -.275* .225 .299* .028 -.348** .101 

*p < 0.05 
**p < 0.01 
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aAP: Action planning 
bCP: Coping planning 
cAC: Action control 

 

Associations Between Target Behaviours and Work and Health-related Outcomes 

Bivariate data for relationships between the targeted sitting-related behavioural 

outcomes and subsequent work and health-related variables are presented in Table 17. 

Significant correlations (p < .05) in the expected direction were found between sitting 

time, standing time, walking time, break frequency and specific health-related outcomes 

at 6 weeks.  
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Table 17. Correlations between primary sitting-related behavioural outcomes and work and health-related variables at baseline and 

week 6. 
 Sitting time Standing time Walking time Stretching time BFa BDb WPc RL-PHd RL-EHe EWf E/Fg 

Sitting time - -.579** -.489** -.479** .311* -.274* -.138 -.412** -.287* -.328* -.323* 

Standing time -.203 - .483** .281* -.429** .153 .192 .287* .203 .270* .366** 

Walking time -.392** .470** - .488** -.272* .210 .195 .138 .136 .107 .331** 

Stretching time -.181 .241 .105 - -.268* .090 .103 .131 .030 .027 .050 

BFa .145 -.028 -.211 .224 - .183 -.306* -.210 -.376** -.372** -.356** 

BDb -.390** .210 .258* .189 -.018 - .218 .054 -.042 .210 .244 

WPc .135 .066 -.192 .190 .083 -.194 - .216 .281* .204 .324* 

RL-PHd -.135 .089 .170 -.123 -.240 .054 .216 - .703** .383** .391** 

RL-EHe -.131 -.127 .075 .097 -.072 .056 .359** .444** - .507** .423** 

EWf -.014 .070 -.046 .146 .019 .116 .459** .421** .541** - .641** 

E/Fg -.305* .160 .158 .174 -.131 .355** .197 .391** .529** .610** - 
*p < 0.05; **p < 0.01 
aBF: Frequency of breaks from sitting at work 
bBD: Duration of breaks from sitting at work 
cWP: Work performance 
dRL-PH: Role limitations due to physical health problems 
eRL-EH: Role limitations due to emotional health problems 
fEW: Emotional well-being 
gE/F: Energy/fatigue 

Note: Values below the diagonal are from baseline, numbers above the diagonal are from week 6
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Discussion 

The results of the present study provide evidence that a HAPA-based action and 

coping planning intervention, supplemented with tailored text messages can promote 

reductions in workplace sitting time and greater time spent standing and stretching in 

office workers. Beyond this generalized conclusion, a number of theoretical and 

methodological issues should be discussed.  

The group by time interaction effect for the primary outcome of workplace sitting 

time was statistically significant and the accompanying effect was medium in size. From 

baseline to follow-up, sitting time at work was reduced by an average of 87.54 min/day in 

the intervention group – a net difference of 70.64 min/day when compared to the control 

group. The reductions in sitting time achieved in this study were greater than those 

obtained in previous behavioural interventions targeting sedentary time among office 

workers (Evans et al., 2012; Kozey-Keadle et al., 2012; Mackenzie, Goyder, & Eves, 

2015). These results are also comparable to those from previous multicomponent and 

environmental intervention studies that have been conducted and found reductions in 

sitting time at work ranging from 33 min/workday to 125 min/workday (Chau et al., 

2014; Danquah et al., 2017; Graves et al., 2015; Healy et al., 2013; Neuhaus et al., 2014; 

Pronk, Katz, Lowry, & Payfer, 2012). 

Significant interaction effects that were moderate in size were also found for the 

intervention on specific non-SBs that might explain reductions in workplace sitting time, 

including time spent standing and time spent stretching. From baseline to follow-up, 

standing time and stretching time among the intervention group were increased by an 

average of 32.56 min/day and 11.34 min/day, respectively. This translated into the 
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intervention group increasing their standing and stretching time by 28.5 min/day and 8.18 

min/day, respectively, compared to the control group. Compared to other studies that 

have evaluated the effects of multi-component (93 to 127 min/workday) and sit-to-stand 

workstation interventions (35 to 73 min/workday) to increase workplace standing time 

(Chau et al., 2014; Graves et al., 2015; Healy et al., 2013; Neuhaus et al., 2014), the 

magnitude of change in standing time at work achieved in this study was less. 

Nonetheless, these findings are encouraging and suggest that a brief planning intervention 

augmented with daily text messages may also produce substantial increases in standing 

time with accompanying increases in stretching time. No significant interaction effect 

was found for time spent walking, however, walking time was increased by an average of 

14.33 min/day in the intervention group. The findings are in line with previous 

intervention trials targeting walking or stepping time in the occupational domain that 

have reported increases in walking time between 1.8 min/workday and 13 min/workday 

(Chau et al., 2014; Graves et al., 2015; Healy et al., 2013; Neuhaus et al., 2014). 

As mentioned, the intervention objectives were for participants to achieve a break 

frequency of taking a break every 30-45 minutes with each break being 2-4 minutes in 

duration. Although no significant interaction effect emerged, frequency of breaks from 

sitting at work increased from breaks every 97.38 minutes at baseline to every 63.86 

minutes at follow-up for the intervention group. With the exception of week 8 (follow-

up), the break frequency remained relatively unchanged in the control group. At follow-

up, those who received the intervention increased their break frequency by 34.4% (33.52 

min) and took breaks almost 1.5 times more frequently than the control group. Similarly, 

a break duration between 2-4 minutes was achieved by those in the intervention group. 
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These findings are consistent with those of Sui and Prapavessis (2017) who found that a 

HAPA-based action and coping planning intervention increased occupational (student) 

break frequency from every 90.54 minutes to every 58.39 minutes over an 8-week period 

and Cotten and Prapavessis (2016) who found that a text message-based intervention 

increased overall break frequency from 81.95 minutes of sitting to every 58.90 minutes 

over a 6-week period. 

To our knowledge, this study represents the first HAPA-based sedentary 

intervention for office workers. Taken together, our findings provide evidence that 

augmenting a brief planning intervention with daily text messages can reduce workplace 

sitting time by increasing time spent standing and stretching, as well as frequency of 

breaks from sitting at work. These findings may have important implications for health 

outcomes. A reduction in sitting time by 87 min/day, increases in time spent standing 

(+32.56 min/day), walking (+14.33 min/day), and stretching (+11.34 min/day), as well as 

more frequent interruptions may result in positive health effects and, if sustained over 

time, could be associated with reduced risk of cardiovascular disease, type 2 diabetes, and 

all-cause mortality (Stamatakis et al., 2015; Thorp et al., 2011; Wilmot et al., 2012). For 

example, a meta-analysis reported that every 1-hour increase in daily sitting time is 

associated with a 5% increase in all-cause mortality among adults sitting >7 h/day (Chau 

et al., 2013). Further, reallocating time spent sitting to standing and/or walking has been 

shown to be associated with improved cardiometabolic health (Healy et al., 2015). 

Additionally, even small changes in stretching or walking could be clinically meaningful. 

Evidence suggests that breaking up prolonged periods of sitting with short walking 

breaks (i.e., 2 min) can improve blood glucose and insulin levels in adults (Dunstan et al., 
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2012). Although the target break frequency (every 30-45 minutes) was not achieved, 

those in the intervention group still substantially increased how often they interrupted 

their sitting at work, which has been shown to be beneficially associated with a number 

of cardiometabolic biomarkers (Healy et al., 2008).  

This study also examined the effects of the intervention on participants’ AP, CP, 

and AC regarding reducing their workplace sitting time. Large and significant interaction 

effects for the HAPA volitional constructs were found, indicating that individuals who 

received the HAPA-based intervention demonstrated greater AP, CP, and AC than those 

who did not. These findings support the benefits of a theoretically integrated approach for 

promoting volitional elements of AP, CP, as well as AC towards reducing workplace 

sitting time among office working adults. Previous research has shown both planning 

components to be critical for bridging the intention-behaviour gap and important factors 

for successful behaviour change. In this study, the HAPA volitional constructs of AP, CP, 

and AC were significantly related to the targeted sitting-related outcomes of sitting, 

standing, walking, and break frequency. These findings are congruent with those of 

Maher and Conroy (2016) who found that plans to limit SB were a proximal predictor of 

SB, however, this intervention trial also achieved successful manipulation of these 

behaviour change constructs.  

Several studies have also recommended the need for “mini-booster interventions” 

to support intention formation and planning processes to reduce SB (Conroy et al., 2013; 

Maher & Conroy, 2016; Sui & Prapavessis, 2017). This study supplemented the HAPA-

based behavioural counselling session with text messages, which were intended as daily 

boosters and meant to reinforce target outcomes. By including sedentary-related facts, as 
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well as tips, challenges, and reminders to reduce and break up SB at work, it is possible 

that the text messages promoted AC processes including self-monitoring, awareness of 

standards, and self-regulatory effort. Given that scores for the volitional HAPA 

constructs remained elevated over the 8-week period, it is also likely that text messages 

helped to sustain the action and coping plans that individuals formed over time. These 

findings are in line with previous HAPA-based intervention trials that have been 

successful in promoting AP and CP towards PA (Gaston & Prapavessis, 2014). 

Although mechanisms remain to be further elucidated, this study demonstrated 

that reducing workplace sitting time may lead to improved emotional well-being and 

energy/fatigue, and contribute to fewer perceived role limitations due to emotional health 

problems. While numerous observational (and a few experimental) studies have 

demonstrated an association between SB and mental health outcomes among office 

workers (Gibson et al., 2017; Teychenne et al., 2010; Teychenne et al., 2015), this was 

one of the first studies to demonstrate that an intervention targeting reductions in 

workplace sitting time may produce concurrent mental health benefits. Importantly, time 

spent sitting, standing, walking, and break frequency were significantly related to specific 

health-related outcomes at 6-weeks.  

 The current study had numerous strengths, including a RCT and repeated 

measures design, the use of valid and reliable self-report measures for SB, non-SB, and 

theoretical outcomes, excellent participant compliance (93.3% completion rate), low 

attrition rate (n = 4), and inclusion of a post-intervention follow-up assessment. Another 

strength was using a well-established health behaviour change framework (i.e., HAPA) to 

guide the development and implementation of the intervention, which permitted the 
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examination of intervention effects on theoretical behaviour change constructs (i.e., AP, 

CP, and AC). The assessment period for this RCT (i.e., 8 weeks) was also greater in 

duration than previous behavioural interventions (Evans et al., 2012; Kozey-Keadle et al., 

2012) and comparable in duration to lengthier environmental and multi-component 

interventions (Carr et al., 2013; Danquah et al., 2017; Graves et al., 2015; Neuhaus et al., 

2014) that have been conducted among office workers. The ease of implementation and 

pragmatic nature were both strengths of this intervention, as was its low cost (approx. 

$2.00 per intervention participant) and potential scalability to large and diverse 

populations. For instance, the intervention components could easily be adapted to specific 

groups such as those with high levels of sedentary time (e.g., older adults), at-risk 

populations (e.g., type 2 diabetes, overweight/obese), or individuals living in remote 

geographic locations (e.g., rural residents). While other sedentary interventions have 

explored effects on cardiometabolic outcomes (Alkhajah et al., 2012; Carr et al., 2013; 

Graves et al., 2015; Healy et al., 2013), musculoskeletal symptoms (Graves et al., 2015; 

Healy et al., 2013; Neuhaus et al., 2014), and work-related outcomes (Healy et al., 2013; 

Neuhaus et al., 2014), few have explored whether reductions in sitting time can have 

beneficial effects on novel health-related quality of life outcomes. 

The main limitation of the study was the use of only a subjective self-report 

measure of sedentary (and non-sedentary) behavior, which have been shown to be 

susceptible to participant response bias and possible underestimation of sedentary 

time/overestimation of non-SBs. An objective measure (i.e., accelerometers / 

inclinometers) would have allowed for more accurate estimates of sitting time and 

accompanying non-SBs in the occupational domain. For instance, the use of an objective 
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measurement tool would have enabled researchers to determine the exact amount of 

workplace sitting time that was displaced with bouts of standing, walking, or stretching, 

as well as specific sedentary patterns (e.g., number of sit-to-stand transitions, time spent 

in prolonged sitting bouts). It would have also allowed the researchers to examine if the 

participants were actually behaving in accordance with their action plans and/or adhering 

to the daily text-message based prompts and reminders that were sent. Nevertheless, both 

the OSPAQ and SIT-Q 7d questionnaires have been shown to be valid and reliable 

measures of domain-specific SB (and non-SBs) (Chau et al., 2012; Chau et al., 2014; Sui 

& Prapavessis, 2017; Wijndaele et al., 2014). Further, baseline sitting, standing, and 

walking time were comparable to previous trials using both self-report measures (Chau et 

al., 2014; Graves et al., 2015) and accelerometers (Healy et al., 2013; Neuhaus et al., 

2014). Another limitation is that the current sample was predominantly made up of 

middle-aged, Caucasian women working in the public sector; hence, findings may not be 

generalizable to other office-working populations. The demographics of this sample are, 

however, similar to those of samples from other sedentary intervention trials among 

office workers. 

Several implications for future research stem from the findings herein. First, the 

findings of this study need to be substantiated using objective measurement of SB. 

Comparing and contrasting results of the self-report measures used in this study with 

objective assessment from an accelerometer with a built in inclinometer (e.g., 

ActivPAL3) would allow for a more accurate insight into intervention effects on SB (and 

non-SB) outcomes. It is also important that future work conduct formal mediation 

analyses to elucidate whether changes in sedentary-related HAPA volitional constructs 
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mediated the effects of the intervention on behaviour. Future trials should evaluate the 

effects of each intervention component; for example, a study design in which one 

condition receives both planning and daily text messages whereas another condition 

receives only the planning component. Similarly, the contribution of AP versus CP 

components needs to be explored. 

This study utilized a message framing strategy guided by HAPA (Schwarzer, 

2008). While the text-messages were individualized in terms of times sent, they were 

standardized (generic) in that all intervention participants received the same texts in the 

same order, which were intended to promote the key intervention objectives. To enhance 

the effectiveness of persuasive messaging in the health field, research has demonstrated 

the importance of framing messages in a way that emphasizes self-determined motives 

and intrinsic goals and tailoring messages to recipient’s pre-existing psychological, 

demographic, or behavioural characteristics (Latimer, Brawley, & Bassett, 2010; Pope, 

Pelletier, & Guertin, 2017). Future studies could explore alternative ways of framing the 

text messages (e.g., reinforcing individuals’ specific action and coping strategies) as well 

as whether there is added benefit to utilizing message tailoring strategies (e.g., tailoring 

the text messages to individuals’ pre-existing sedentary patterns, lifestyle, or work habits 

and preferences). Although this study focused on SB and non-SBs in the occupational 

domain, exploring the effects of this intervention on leisure and/or total daily sitting, 

standing, walking, and stretching time would be advantageous and provide greater insight 

into the potential impact of the intervention. Future trials should also include a longer 

follow-up period (i.e., 6 months, 12 months) to examine whether or not the reductions in 

workplace sitting time are maintained in the long-term. Finally, it is possible that 
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combining this theory-driven behavioural intervention with sit-to-stand desks in the 

workplace would produce greater reductions in sitting time. 

Conclusion 

This is the first study to demonstrate that a HAPA-based intervention, specifically 

action and coping planning, augmented with a tailored text messages can reduce 

workplace sitting time and increase time spent standing and stretching among office-

working adults. The intervention was successful in enhancing AP, CP, and AC towards 

reducing workplace sitting time, which are associated with both sedentary and non-

sedentary behaviours (e.g., time spent standing). A larger RCT that includes an objective 

assessment of sedentary and non-sedentary behaviours, and a longer follow-up period is 

warranted.  
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Dissertation Conclusions and Implications 

 

The purpose of this research programme was to (a) contribute to our 

understanding of relationships that exist between cognitive and motivational factors and 

SB, and (b) develop effective theory-based motivational and behavioural interventions 

targeting SB among office working adults. While interventions aimed at displacing and 

disrupting SB are urgently needed, research to identify effective behavior change 

strategies cannot advance without a more complete understanding of the psychological 

factors underpinning behavior change. For the first of my dissertation studies (Chapter 2), 

a systematic review was conducted to evaluate the literature on the association between 

cognitive and motivational factors and SB. Although other reviews have been conducted 

to examine socio-demographic and behavioral correlates of SB, to our knowledge, this 

was the first to focus exclusively on psychological determinants from a cognitive and 

motivational perspective. In contrast to biological (e.g., genetic) or demographic 

determinants such as age, ethnicity, or socioeconomic status, cognition and motivation 

variables represent potentially modifiable factors. The findings of this review identified 

important cognitive and motivational correlates that should be targeted in theory-based 

interventions designed to reduce SB.  

Health behavior change scientists from numerous fields, including physical 

activity, have underscored the superiority of using theory to guide the development and 

evaluation of interventions. As the systematic review of the literature in Chapter 2 

demonstrated, theoretical behavior change models have been useful in identifying 

cognitive and motivational factors that are associated with SB, however, the manipulation 
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of these variables for purposes of behavior change interventions to reduce SB has yet to 

be extensively examined. 

Using the motivational phase of the HAPA model and a RCT design, study 2 

(Chapter 3) examined whether SB and diabetes information is a meaningful source of 

motivation to increase intentions for reducing daily sedentary time among preintender 

adult office workers (n = 96). Findings demonstrated that a brief, online-delivered 

motivational intervention grounded in HAPA has the potential to manipulate office 

workers’ goal intentions to increase both number and length of daily breaks from sitting 

at work, and goal intentions to reduce daily sitting time and to increase daily standing 

time outside of work, as well as outcome expectations regarding reducing daily sitting 

time and improved health. Findings also indicated that self-efficacy is the greatest 

predictor of intentions to reduce sitting time across both work and leisure domains. 

Hence, it is important that future interventions find ways to manipulate self-efficacy to a 

greater extent (i.e., enhance office workers’ confidence to change their SB patterns) in 

order to generate greater effects on motivation.  

A vast majority of interventions targeting SB in the occupational domain have 

utilized environmental manipulations (e.g., sit-to-stand desks) or have been multi-

component in nature – where as, theory-based behavioural interventions targeting 

modifiable cognitive factors (i.e., what the person can do) are limited. Using a RCT 

design, the purpose of study 3 (Chapter 4) was to examine the effectiveness of a HAPA-

based intervention, specifically action and coping planning, augmented with tailored text 

messages to reduce workplace sedentary time and increase time spent in specific non-SBs 

at work. As expected, results demonstrated that the intervention was successful in 
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promoting action planning, coping planning, and action control towards reducing 

workplace sitting time among office workers. Importantly, these volitional constructs 

were associated with sitting, standing, and walking time, as well as frequency of breaks 

from sitting at work. Relative to the controls, participants who received the HAPA-based 

intervention reported significantly greater reductions in time spent sitting (87.54 

min/workday) and accompanying increases in time spent standing (32.56 min/workday) 

and stretching (11.34 min/workday) at work over an 8-week period.  

Recent evidence has suggested a relationship between greater SB and adverse 

mental health outcomes, including increased risk of anxiety and depression, and lower 

health-related quality of life. While other sedentary interventions have explored effects 

on cardiometabolic outcomes, musculoskeletal symptoms, and work-related outcomes, 

few have explored whether an intervention targeting reductions in sitting time can have 

beneficial effects on novel health-related quality of life outcomes. A secondary objective 

of study 3 (Chapter 4) was to explore effects of the 6-week intervention on office 

workers’ self-rated work performance and perceived health-related quality of life. Results 

indicated that compared to their control counterparts, participants who received the 

HAPA-based intervention reported significant improvements in emotional well-being and 

fewer role limitations due to emotional health problems, as well as non-significant 

improvements in energy/fatigue. 

To the best of our knowledge, this was the first research programme to provide 

evidence surrounding the utility of HAPA as a theoretical framework to guide 

interventions targeting reductions in SB. Effective SB interventions may prove to be 

novel options for the prevention of non-communicable diseases and in the development 
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of new health promotion policies and strategies for preserving and enhancing population 

health.  

In closing, the research contained within this dissertation has made several unique 

contributions to the knowledge base surrounding the use of HAPA to understand and 

change SB in office workers. First, the comprehensive systematic review of Chapter 2 

revealed numerous cognitive and motivational correlates of SB that are similar to 

variables included in the HAPA model. Second, study 2 showed that HAPA is a useful 

model for manipulating sedentary-related cognitions and enhancing motivation to reduce 

domain-specific sedentary time among office workers. Third, study 3 demonstrated the 

effectiveness of a HAPA-based intervention targeting post-intentional volitional 

constructs for reducing sedentary time and increasing specific non-SBs in the 

occupational domain. Together, these randomized controlled trials were among the first 

to test the usefulness of the HAPA model in its entirety (both motivational and volitional 

phases) to promote health behaviour change with regards to SB. Fourth, study 3 also 

demonstrated that reductions in workplace sitting time achieved through a HAPA-based 

intervention has the potential to significantly improve specific health-related quality of 

life indicators (e.g., emotional well-being) over a 6-week period among full-time desk-

based employees working in office settings. There are several avenues for future work 

that stem from the study findings presented in this dissertation. Future studies should be 

conducted to examine whether the HAPA model can be applied to predict and modify SB 

in other at-risk populations who demonstrate high sedentary time – both non-diseased 

(e.g., older adults, adolescents) and diseased (e.g., adults with type 2 diabetes, cardiac 

rehabilitation patients, overweight/obese individuals). 
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Finally, anecdotal evidence in the form of positive feedback highlighted how 

helpful the office workers participating in study 3 found the intervention for reducing 

their workplace sitting time. The following are just a few of the written comments that 

were received from participants:  

“Thanks for this study. I have found I now feel uncomfortable (low to the ground) 

when I sit for any substantial length of time. I now use my standing desk more than I sit.” 

(Participant #22) 

“I just wanted to say that I’m glad that I participated! I have set my Fitbit to 

remind me hourly to get up and move and although I am not always successful, it keeps 

me aware!” (Participant #12) 

“I'm really enjoying this study! … and greatly appreciate getting your text 

messages in the afternoon!” (Participant #50) 

“We have a staff development day in June, and I’m wondering if you would mind 

if I shared the information from this study, particularly the first slide [show] presentation 

that was shared with me. I know it would make a world of difference to staff members 

here at [institution]. […] Thank you as well for permission to share this wonderful 

information!!” (Participant #28) 

“I have been doing this [in reference to text messages]. Thanks for reminders  … 

I'm now always thinking about getting up …” (Participant #38) 

“I am using the shredder upstairs when I need it now instead of stock piling it for 

1 trip at the end of the day!” (Participant #5) 

“The texts are awesome, btw! I am already definitely more mindful!” (Participant 

#5) 
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Appendix B: Studies Examining Cognitive and Motivational Determinants of Sedentary 

Behavior (Study 1) 
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Study Sample  Design Determinants 

examined 

Sedentary 

behavior 

measure 

Data 

collection 

timeline 

Results: Correlates/predictors of sedentary 

behavior 

Atkin, 

Corder, 

Goodyer, et 

al., 2015 

Convenience 

sample 

- N = 738 

- Large 

sample of 

early 

adolescents, 

aged 14 

years; 

schools 

located in the 

counties of 

Cambridgesh

ire and 

Suffolk 

- United 

Kingdom 

(UK) 

Cross-sectional Non-theory driven 

Variables: 

- Adolescents 

perceived family 

functioning 

- Friendship quality 

Direct: 

- Physical 

activity and 

sedentary 

time were 

assessed 

objectively 

using 

combined 

heart rate and 

movement 

sensing 

(Actiheart, 

CamNtech 

Ltd, 

Papworth, 

UK) 

- Participants 

asked to wear 

for remainder 

of the testing 

day and then 

for four 

consecutive 

days, 

Single 

assessment 

 

Association of family functioning and 

friendship quality with sedentary time: 

- Higher scores on the good friendship 

qualities subscale was associated with 

lower sedentary time on weekdays 

(−10.34; −17.03, -3.66).  

Association of family functioning and 

friendship quality with self-reported 

sedentary behaviors: 

- Boys from better functioning families 

were less likely to report playing video 

games at the weekend (OR; 95% 

confidence interval: 0.73; 0.57,0.93) or 

reading for pleasure (weekday: 0.73; 

0.56,0.96 weekend: 0.75; 0.58,0.96).  

- Boys who attained higher scores on the 

good friendship qualities scale were less 

likely to play video games at the weekend 

(0.61; 0.44,0.86) or report high homework 

on weekdays (0.54; 0.31,0.94).  

- A higher score for good friendship 

qualities was associated with lower odds of 



 180 

including two 

weekend days 

Self-report: 

- Separately 

for week and 

weekend 

days, time 

spent per day 

in each of the 

following 

sedentary 

behaviors: 

watching TV 

(inc. video/ 

DVD), using 

the internet, 

playing video 

games, doing 

homework, 

and reading 

for pleasure. 

girls playing video games during the week 

(0.76; 0.58,1.00) or reading for pleasure at 

the weekend (0.61; 0.42,0.88). Girls that 

reported fewer friendship difficulties had 

lower odds of high TV viewing (0.76; 

0.62,0.93) or playing video games (0.71; 

0.52,0.97) at the weekend, and lower odds 

of reading for pleasure (0.63; 0.49,0.81) or 

reporting high homework on weekdays 

(0.70; 0.52,0.95). 

Bai, Chen, 

Vazou, et al., 

2015 

- N = 1,552  

- Students in 

3rd through 

12th grade 

from 18 

schools 

Cross-sectional Psychological, 

theory-driven: youth 

physical activity 

promotion (YPAP) 

model 

Self-report:  

- The Youth 

Activity 

Profile 

(YAP): Based 

conceptually 

Single 

Assessment 

Variables correlated with sedentary 

behavior: 

- Psychosocial variables (i.e., attraction to 

PA and perceived competence) had low 

negative correlations with SB (r = –.19 to 
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involved in 

PE4Life 

training 

programs (4 

schools in 

Arkansas and 

14 schools in 

Iowa) 

- 540, 318, 

and 694 

youth from 8 

elementary, 3 

middle, and 7 

high schools, 

respectively 

- Arkansas, 

USA; Iowa, 

USA 

Variables: 

- Children’s 

attraction to PA 

- Perceived physical 

competence 

on the widely 

used Physical 

Activity 

Questionnaire 

- Online 

survey tool 

designed to 

assess youth 

participation 

in PA (at 

school and at 

home) as well 

as their SB 

- The first 

five items 

assess the PA 

level at 

school (PAS) 

in various 

school time 

periods. The 

next five 

items 

measure PA 

level at home 

(PAH) in 

various time 

periods. The 

last five items 

–.34, p < .05) 

- Elementary school: Attraction to PA (r = 

–.29); Perceived competence (r = –.19) 

- Middle school: Attraction to PA (r = –

.34); Perceived competence (r = –.33) 

- High school: Attraction to PA (r = –.33); 

Perceived competence (r = –.23) 

Variables predicting SB: 

- Perceived Competence significantly 

predicted SB (β = –.28; 95% CI: –0.22, –

0.14). Attraction to PA statistically 

significantly predicted SB in all age groups 

(β = –.49; 95% CI: –0.22, –0.14). Thus, 

the students who felt more competent in 

PA and attracted to PA were more likely to 

be active and less sedentary. The effect of 

Perceived competence on SB was reduced 

but remained statistically significant after 

controlling for the effects of attraction to 

PA. Bootstrapping mediation analysis 

confirmed that perceived competence had 

a statistically significant indirect effect on 

SB (IE = .13, p < .05).  
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measure SB 

including 

time spent 

watching TV, 

playing video 

games, on the 

computer, on 

the 

phone/texting

, and overall 

SB. 

Busschaert, 

De 

Bourdeaudhu

ij, Van 

Cauwenberg, 

et al., 2016 

Random 

sample 

- N = 188  

- Adult 

inhabitants of 

the city of 

Sint-Niklaas, 

aged 25-60 

years 

- Sint-

Niklaas, 

Belgium 

Longitudinal 

prospective 

design 

Non-theory driven: 

Intrapersonal, 

social-cognitive and 

physical 

environmental 

variables 

Variables: 

Intrapersonal: 

- BMI, occupational 

status, residential 

area, depressive 

symptoms, children 

living at home, 

family situation, 

occupational 

classification, 

Self-report: 

Context-

specific 

sitting time 

(i.e. TV-

viewing, 

computer use, 

motorized 

transport and 

occupational 

sitting) 

- 11 items 

targeting 

sitting 

behavior in 

the past 7 

days 

One-year 

(April 2013-

April 2014) 

Baseline: All 

variables 

One-year 

follow-up: 

All variables 

Social-cognitive correlates of TV-viewing, 

computer use, motorized transport and 

occupational sitting at baseline: 

- A one-unit higher score for 'I enjoy 

watching TV for many hours' (attitude 3) 

and 'I find TV a way to relax' (attitude 4) 

was associated with respectively 19 and 12 

% more sitting while watching TV. Also, a 

one-unit higher score for 'time partner 

spend watching TV' (modelling 1) was 

associated with 5 % more sitting while 

watching TV. 

- A one-unit higher score for 'I think using 

a computer is pleasant' (attitude 1), 'I enjoy 

using a computer for many hours' (attitude 

3) and 'I think that I spend too much time 

on the computer' (norm) was associated 
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educational level 

and sex 

Social-cognitive: 

- attitude, self-

efficacy, norm, 

social norm, social 

support and 

modelling  

Physical 

environmental: 

- TV set, other TV 

viewing equipment 

- computer 

equipment, other 

equipment for 

computer use 

- number of 

operational 

motorized vehicles 

- occupational desks 

at work or not 

 

with respectively 34, 17 and 24 % more 

sitting while using a computer. A one-unit 

higher score for 'I consider it possible that 

I do not use a computer for some days in 

the week' (self-efficacy 1) was associated 

with 13 % less sitting while using a 

computer. 

- A one-unit higher score for 'I think that I 

spend too much time using motorized 

transport' (norm) was associated with 14 % 

more sitting during motorized transport. A 

one-unit higher score for 'I consider it 

possible to take the bicycle or to go by foot 

spontaneously even if it is possible to use a 

car' (self-efficacy 3) was associated with 

19 % less sitting during motorized 

transport. 

Relationship between changes in social-

cognitive predictors from baseline to 

follow-up and changes in TV-viewing, 

computer use, motorized transport and 

occupational sitting: 

- An increase from baseline to follow-up 

with one unit on the five-point Likert scale 

for 'I enjoy watching TV for many hours at 

a time' (attitude 3) was associated with 

7.96 min/day more sitting while watching 

TV at follow-up. An increase from 
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baseline to follow-up with one unit on the 

eight-point Likert scale for 'time partner 

spend watching TV' (modelling 1) was 

associated with 9.91 min/day more sitting 

while watching TV at follow-up. 

- An increase from baseline to follow-up 

with one unit on the five-point Likert scale 

for 'I consider it possible to park the car 

somewhat further spontaneously and to 

walk the remaining distance' (self-efficacy 

2) was associated with 8.48 min/day more 

sitting during motorized transport at 

follow-up. More active transport to go to 

work/school (modelling 1) from baseline 

to follow-up of the partner was associated 

with 16.47 min/day more sitting during 

motorized transport at follow-up of the 

respondent. 

Chang & Sok 

(2015) 

Convenience 

sample 

- N = 306 

- Elderly 

persons with 

hypertension 

(HTN) who 

were 

registered at 

Cross-sectional Theory-driven: 

Empowerment 

theory 

Psychosocial 

variables: 

- Self-efficacy for 

PA 

- Social support for 

Self-report: 

- International 

Physical 

Activity 

Questionnaire

-Short Form 

(IPAQ-SF) 

- Single 

question 

Single 

assessment 

Characteristics related to sedentary 

behavior: 

- A higher number of minutes of sedentary 

behavior were associated with lower levels 

of empowerment (r = –.498, p < .001) and 

self-efficacy for PA (r = –.297, p < .001) 

Predictors of sedentary behavior: 

- Empowerment was found to be the 
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three public 

health centers 

of three 

boroughs in 

Seoul, Korea 

- Seoul, 

Korea 

PA 

- Empowerment 

- Depressive 

symptoms 

Other variables: 

- Demographic 

characteristics 

- Disease related 

characteristics (e.g., 

perceived health) 

- Behavioral 

characteristics (e.g., 

alcohol 

consumption, PA) 

about sitting 

from the 

IPAQ-SF 

- Time in 

sedentary 

behavior was 

assessed in 

minutes over 

the previous 1 

week, 

including 

time spent 

sitting at 

work, at 

home, in 

class, and 

during leisure 

activities as 

well as sitting 

or lying time 

spent at a 

desk, meeting 

friends, 

reading 

books, 

moving in a 

car, and 

watching TV.  

strongest predictor of a high level of 

sedentary behavior (β = –.394, p < .001).  
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Conroy, 

Maher, 

Elavsky, et 

al., 2013 

Convenience 

sample 

- N = 128 (53 

men and 75 

women with 

a mean age of 

21.3 years 

(SD = 1.1)) 

- College 

students, 

recruited 

from 

advanced 

undergraduat

e courses 

- PA, USA 

Prospective 

study 

Psychological, 

theory-driven: Dual-

process theory of 

motivation 

Variables: 

- Intentions to limit 

sedentary behavior 

- Sedentary behavior 

habits 

Direct: 

- ActiGraph 

GT3X 

accelerometer 

(ActiGraph, 

Pensacola, 

FL) 

Self-report: 

- International 

Physical 

Activity 

Questionnaire 

(IPAQ) 

- Four-item 

measure 

included 

questions 

about the 

duration of 

time spent 

engaged in 

vigorous 

physical 

activity, 

moderate 

physical 

activity, 

14-day 

ecological 

momentary 

assessment 

study; daily 

sampling 

schedule 

 

Variables correlated with sedentary 

behavior: 

- Habit strength for sedentary behavior was 

positively associated with sedentary 

behavior (rs = .20, .36) and unassociated 

with physical activity (rs = -.03, -.06). 

People with stronger sedentary habits 

reported, on average, weaker intentions to 

limit their sedentary behavior (r = -.25). 

Intentions to limit sedentary behavior were 

associated with less sedentary behavior (rs 

ranged from –.23 to –.56) and more 

physical activity (rs ranged from .18 to 

.30). Sedentary behavior and physical 

activity exhibited moderate to strong 

negative correlations (rs ranged from –.22 

to –.59). 

- Self-reported SB: Daily deviations in 

intentions were significantly associated 

with decreased self-reported sitting time 

(100  = –0.09, p < .001; i.e., people who 

reported stronger intentions to limit their 

sitting time subsequently reported sitting 

less) 

- Both the overall strength of intentions to 

limit sitting time (02  = –0.22, p < .001) 

and sedentary habit strength (03  = 2.13, p 
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walking, and 

sitting that 

day 

- Sedentary 

behavior 

scores were 

expressed as 

the number of 

minutes that a 

participant 

spent sitting 

each day 

< .001) were significantly associated with 

self-reported sitting time (in opposite 

directions as expected) 

- Directly-monitored SB: Daily deviations 

in intentions to limit sedentary behavior 

were associated with decreased sedentary 

behavior (100  = –1.40, p = .003) 

- Habit strength was associated with 

greater sedentary behavior (03  = 23.97, p 

= .04 

- Sedentary behavior also varied within 

people as a function of concurrent physical 

activity, the day of week, and the day in 

the sequence of the monitoring period. 

De Cocker, 

Duncan, 

Short, et al., 

2014 

Random 

sample 

- N = 993 

- Employed 

Australian 

adults 

- Australia 

Cross-sectional Non-theory driven: 

Socio-demographic, 

health-related, work-

related, and 

psychosocial factors 

Variables: 

- Socio-

demographic 

(country of birth, 

gender, age, 

Self-report: 

Occupational 

sitting time: 

- Workforce 

Sitting 

Questionnaire 

(WSQ)  

- Assesses 

time spent 

sitting on a 

Single 

assessment 

Differences in occupational sitting-time 

between psychosocial categories: 

- Participants with higher social norms and 

less control to reduce sitting, those finding 

it valuable, pleasant, healthy, relaxing (all 

p < 0.001) to sit less, those disagreeing 

that sitting less is not beneficial at all (p = 

0.001), those disagreeing that sitting less is 

aggravating health problems (p = 0.041), 

and those intending to sit less (p < 0.001) 

reported higher occupational sitting-time 

compared to the respective comparison 
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education, income) 

- Health-related 

(general health, 

weight, BMI, 

physical activity) 

- Work-related 

(employment status, 

occupational task, 

occupational 

classification)  

- Sedentary-specific 

psychosocial    

(Social norm 

towards sitting less 

at work; Social 

support to sit less at 

work; Self-efficacy: 

sit less the next 

month at work; Self-

efficacy: certainty to 

sit less at work; 

Control to sit less; 

Advantages of 

sitting less at work; 

Disadvantages of 

sitting less at work; 

Intention to sit less 

workday and 

a non- 

workday for 

the last seven 

days while 

(1) travelling 

to and from 

places; (2) at 

work; (3) 

watching TV; 

(4) using a 

computer at 

home; and (5) 

doing other 

leisure 

activities.  

- Time spent 

sitting at 

work was 

computed as 

follows: 

[(average 

daily sitting-

time at work 

on workdays 

× number of 

workdays) + 

(average daily 

sitting-time at 

work on non-

categories 

Associations of psychosocial correlates 

with occupational sitting-time: 

- Univariate regressions: Social norm 

towards sitting less at work  (β = 45.8), 

self-efficacy: certainty to sit less at work 

(β = 0.4), control to sit less  (β = 14.6), 

advantages of sitting less at work (β = 

46.5), disadvantages of sitting less at work 

(β = –34.6),  intention to sit less at work 

(β = 71.8) 

- The full multiple regression model 

showed that, of the eight psychosocial 

factors, only higher awareness of 

advantages of sitting less at work was 

associated with more occupational sitting 

time (β = 0.673; 95% CI: 0.06–1.28; p = 

0.030). 

- Employment status and occupational 

classification moderated the association 

between control to sit less and 

occupational sitting. A lack of control to 

sit less was associated with higher 

occupational sitting in part-time and full-

time workers, but not in casual workers; 

and in white-collar and professional 
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at work) 

 

workdays × 

number of 

non-

workdays) / 

7] to get the 

average daily 

occupational 

sitting-time.  

workers, but not in blue- collar workers. 

 

Gaston, De 

Jesus, 

Markland, et 

al., 2016 

Convenience 

sample 

- N = 571 

individuals 

(416 females 

and 155 

males; Mage = 

23.93 years, 

SD = 6.18, 

Range = 18-

54 years) 

- University 

students or 

staff  

- Ontario, 

Canada 

 

Cross-sectional 

- An internal 

computer-

generated 

randomization 

scheme (via 

Survey 

Monkey) 

directed 

participants to 

one of five 

groups: 

general, 

weekday 

work/school, 

weekday 

leisure/recreati

on, weekend 

work/school, 

and weekend 

leisure/recreati

Theoretical Model: 

organismic 

integration theory 

(OIT), a sub-theory 

of self-

determination theory 

(SDT) 

Variables: 

- Motivation type(s): 

- External 

- Introjected 

- Identified 

- Intrinsic  

 

Self-report: 

Sedentary 

Behavior 

Questionnaire 

(SBQ) 

- 12-item 

modified 

version 

- Completed 

twice: once 

referring to 

an average 

weekday and 

once referring 

to an average 

weekend.  

- The SBQ 

included both 

work/school 

Single 

assessment  

Pearson correlations for sedentary 

behavior and regulation type: 

- Weekend work/school: external 

regulation (r = .18, p < .05), intrinsic 

motivation (r = –.27, p < .001) 

- Weekday work/school: introjected 

regulation (r = .22, p < .05) 

- Weekday leisure/recreation: intrinsic 

motivation (r = .19, p < .05) 

- Weekend leisure/recreation: intrinsic 

motivation (r = .31, p < .001) 

- There were no significant relations 

between identified regulation and 

behavior. 

Variables predicting sedentary behavior: 

- Weekend work/school: external 
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on.  

- Depending 

on group 

assignment, 

the sedentary- 

derived 

motivation 

items were 

preceded by a 

different 

introduction. 

 

 

 

and 

leisure/recreat

ion activities.  

- Five 

separate 

sedentary 

behavior time 

scores were 

computed, an 

overall score 

(i.e., average 

time spent per 

day in 

sedentary 

activity) as 

well as time 

spent in 

leisure/recreat

ional and 

work/school 

activities on 

weekdays and 

weekends, 

separately.  

regulation, intrinsic motivation 

- Weekday work/school: introjected 

regulation  

- Weekday leisure/recreation: intrinsic 

motivation  

- Weekend leisure/recreation: intrinsic 

motivation  

- The percent of variance explained ranged 

from 3% (weekday leisure/recreation) to 

10% (weekend work/school). 

Gebremariam

, Totland, 

Andersen, et 

al., 2012 

- N = 885 

- Group of 

Norwegian 

children in 

Longitudinal 

prospective 

study 

Non-theory driven 

Variables: 

- Perceived parental 

Self-report: 

- TV/DVD 

use, 

computer/elec

Baseline: 

September 

2007 

1st follow-up: 

Factors associated with an increase in TST 

between BL and T2: 

- Among males, self-efficacy related to 

barriers to PA (B = -2.16 (-3.60, -0.73)) 
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the transition 

between 

childhood 

and 

adolescence. 

- Students 

from 25 

control 

schools of an 

intervention 

study, the 

HEalth In 

Adolescents 

(HEIA) 

study.  

- Average 

age at 

baseline = 

11.2, 

standard 

deviation ± 

0.3) 

- Norway 

 

regulation 

- Self-efficacy 

related to barriers 

for PA 

- BMI 

- Pubertal 

development 

category 

- Ethnicity 

- Living status of 

children (i.e., those 

living with married 

or cohabitating 

parents; those living 

with their father or 

mother alone, 

equally with their 

mother or father, 

grandparents or 

another adult) 

- Parental education 

 

tronic game 

use and total 

screen time 

(TST; 

hours/week) 

- Four 

questions 

with pre-

coded answer 

categories 

assessing 

screen-based 

sedentary 

behaviors on 

weekdays and 

weekends 

- The answer 

categories for 

TV/DVD use 

were: half 

hour [0.5], 

one hour [1], 

two hours [2], 

three hours 

[3], four 

hours [4], five 

hours or more 

[5].  

May 2008  

2nd follow-up: 

May 2009 

was inversely related to an increase in 

TST, indicating a decrease of around 2.2 

hours per week per unit increase in self-

efficacy score. 

Predictors of tracking of high TST: 

- Results of the multinomial regression 

analysis show that, among girls, children 

with low self-efficacy related to barriers to 

PA were more likely to track high TST 

(OR = 2.30, C.I. = 1.13-4.69, p < .05) 

compared to children with high self-

efficacy.  

- Among males, boys with low self-

efficacy related to barriers to PA were also 

more likely to track high TST (OR = 6.83, 

CI = 3.22-14.45, p < .001) than the group 

with high self-efficacy. 
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- The answer 

categories for 

computer/elec

tronic game 

use were: no 

playing [0], 

half hour or 

less [0.5], one 

hour [1], two 

hours [2], 

three hours 

[3], four 

hours or more 

[4].  

- TST 

computed 

Ham, Sung, 

& Kim, 2013 

Convenience 

sample 

- N = 370 

- School-age 

children 

- South 

Korea 

Cross-sectional Non-theory driven: 

sociodemographic, 

psychosocial, and 

behavioral 

characteristics  

Variables: 

- General and family 

characteristics 

- Sleep duration 

Self-report: 

- Screen time 

- A single 

question was 

used for the 

determination 

of screen 

time, ‘‘how 

many hours 

per day have 

you spent 

Single 

assessment 

Differences in Psychosocial 

Characteristics According to Screen Time: 

- Increased screen time showed a 

significant association with pros and cons 

of exercise and exercise self-efficacy (p < 

.05). Those with screen time of 3 or more 

hr/day had lower pros of exercise (F = 

3.537, p = .030), higher cons of exercise (F 

= 6.829, p = .001), and lower exercise self-

efficacy (F = 3.354, p = .036), compared 

to their counterparts.  
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- Stress 

- Pros and cons of 

exercise 

- Exercise self-

efficacy 

- Eating behaviors 

viewing 

TV/video, 

using 

computers, 

and playing 

video games 

during the 

past month?’’  

- Scored on a 

nominal scale 

(1 = less than 

1 hr, 2 = 1–

2.9 hr, 3 = 3 

or more hr).  

Multinomial Logistic Regression Analysis 

of Factors Associated With Screen Time: 

- Pros and cons of exercise, and self-

efficacy did not show a significant 

association with screen time among 

subjects with screen time between 1 and 

2.9 hr/day. 

- Among subjects with screen time of 3 or 

more hr/day, cons of exercise (OR = 2.844, 

95% CI = [1.285, 6.298]) showed a 

significant association with screen time. 

Other variables including pros of exercise 

and self-efficacy did not show a significant 

association with a screen time among 

subjects with screen time of 3 or more 

hr/day. 

He, Piché, 

Beynon, et 

al., 2010 

Random 

sample 

- N = 508 

student-

parent pairs 

- Elementary 

school 

students and 

their parents 

(i.e., grades 5 

Cross-sectional 

- Children 

were 

categorized 

into 2 groups: 

‘‘low-screen 

users,’’ who 

met the CPS 

guidelines, and 

‘‘high-screen 

users,’’ who 

Psychological, 

theory-driven: 

Social-ecological 

model; Attitude-

Social Influence-

Self-efficacy Model 

(ASE) 

Variables: 

- Attitude (i.e., how 

they felt about 

Self-report: 

Children’s 

screen-related 

behaviors 

- Brief self-

administered 

questionnaire, 

The Child 

Sedentary 

Activity 

Questionnaire 

Single 

assessment 

Differences in variables btw low- and 

high-screen users: 

- A significantly smaller proportion of 

high-screen users held negative attitudes 

about screen use (P < .01) 

- Intentions: More than two thirds of 

children indicated that they would elect to 

spend more time engaged in physical 

activities if they were ‘‘given the choice’’; 

however, fewer high-screen users than 
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and 6 

students) 

- London, 

Ontario, 

Canada 

exceeded 

Canadian 

Pediatrics 

Society (CPS) 

guidelines. 

 

 

excessive screen use 

and what motivates 

them to use screens) 

- Social influence 

(i.e., perceptions of 

parental 

expectations and 

controls over screen 

use) 

- Intention 

(CSAQ),  

- Designed to 

measure 

children’s re- 

call of hours 

spent each 

day of the 

previous 

week 

watching 

television or 

videos and 

playing 

computer and 

video games 

outside of 

school hours. 

- Children’s 

school screen 

time was 

estimated by 

asking grade 

5 and 6 

classroom 

teachers 

about the 

number of 

hours their 

students spent 

low-screen users (P < .01) chose to do so. 

- Significantly fewer high-screen users had 

perceived parental limits on TV (P < .05), 

video games (P < .01), or the computer for 

nonhomework use (P < .01) on weekends. 
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watching 

television and 

videos or 

using 

computers in 

the classroom 

each day.  

- Total screen 

time was the 

combined 

amount of 

screen-related 

activities 

during in-

school and 

out-of-school 

hours. 

Hoyos 

Cillero, Jago, 

& Sebire, 

2011 

- n = 247 

primary 

school-aged 

and n = 256 

secondary 

school-aged 

children 

- Spanish 

school 

children 

Cross-sectional Psychological, 

theory-driven: 

Social cognitive 

theory 

Variables: 

- Individual factors 

(self-efficacy to 

reduce screen-

viewing time, 

behavioral 

Self-report: 

Screen-

viewing 

- Self-

administered 

questionnaire 

comprising 

six items 

assessing 

hours of TV 

viewing, 

Single 

assessment 

Relationship between screen-viewing 

behaviours and variables: 

- Stronger sedentary group norms (OR 

1.26 [1.04–1.53], p = 0.017) and higher 

behavioural capability (OR 1.25 [1.01–

1.54], p = 0.036) were associated with 

watching TV ≥2 h/day on weekdays and 

weekends respectively for primary school-

aged females.  

- For younger males, having lower paternal 
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- Spain capability) 

- Social factors 

(sedentary group 

norms, social 

reasons for 

sedentary behaviors, 

perceived maternal 

rules for screen-

viewing) 

computer 

playing and 

console 

playing for an 

average 

weekday and 

weekend day.  

- Daily TV, 

computer and 

console 

games-

playing times 

were summed 

to create an 

overall 

screen-

viewing 

variable.  

- In addition, 

children were 

classified as 

not meeting 

TV and 

overall 

screen-

viewing 

guidelines in 

accordance 

with AAP 

rules (for weekdays OR 0.83 [0.75–0.90], 

p < 0.001; and for weekends OR 0.68 

[0.50–0.93], p = 0.016) was a significant 

predictor for exceeding TV viewing 

guidelines.  

- For older females, having stronger 

sedentary group norms (OR 1.36 [1.17–

1.58], p< 0.001) was associated with 

increased likelihood of exceeding TV 

viewing guidelines on weekdays and 

weekends respectively.  

- The significant predictors for younger 

females playing console games ≥2 h/day 

on weekdays were higher maternal rules 

(OR 1.88 [1.30–2.70], p = 0.001) and 

lower paternal rules (OR 0.49 [0.30–0.79], 

p = 0.004) on weekdays. On weekends, 

lower self-efficacy (OR 0.61 [0.37– 0.99], 

p = 0.047) was also a strong determinant 

for this subgroup.  

- For younger males, having stronger 

sedentary group norms (OR 1.28 [1.05–

1.57], p = 0.013), stronger social reasons 

for engaging in screen-viewing (OR 1.24 

[1.00–1.53], p = 0.048) and lower maternal 

rules (OR 0.57 [0.33–0.97], p = 0.039) 

were significant determinants for console 

games-playing ≥2 h/day on weekdays. On 
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guidelines 

(≥2 h/day). 

weekends, higher behavioural capability 

(OR 1.37 [1.09–1.72], p = 0.006) and 

lower maternal rules (OR 0.78 [0.64–

0.94], p = 0.012) were also significant 

predictors for this subgroup.  

- Older females having lower paternal 

rules (OR 0.57 [0.45–0.70], p < 0.001) 

were more likely to engage ≥2 h/day in 

console games-playing on weekdays and 

on weekends respectively.  

- For older males, having stronger 

sedentary group-norms (OR 1.22 [1.00–

1.50], p = 0.047) was associated with 

playing console games ≥2 h/day on 

weekends. 

- For younger females, stronger sedentary 

group norms (OR 1.19 [1.02–1.40], p = 

0.027) and lower paternal rules (OR 0.70 

[0.50–0.98], p = 0.043) were significant 

predictors for exceeding screen-viewing 

guidelines on weekdays. On weekends, 

higher behavioural capability (OR 1.30 

[1.09–1.56], p= 0.003) was also a strong 

predictor for this subgroup.  

- Lower paternal rules (for weekdays OR 

0.90 [0.82–0.99], p = 0.046 and for 

weekends OR 0.64 [0.45–0.90], p = 0.011) 
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was a significant predictor for younger 

males exceeding screen-viewing 

guidelines. On weekends, higher 

behavioural capability (OR 1.37 [1.13–

1.65], p= 0.001) was also a strong 

predictor for this subgroup.  

- Older females with strong sedentary 

group norms (OR 1.34 [1.01–1.77], p = 

0.039) were more likely to spend ≥2 h/day 

engaged in overall screen-viewing time on 

weekdays. Lower self-efficacy (OR 0.10 

[0.02–0.47], p = 0.003), higher maternal 

rules (OR 4.16 [1.50–11.5], p = 0.006) but 

lower paternal rules (OR 0.17 [0.07–0.44], 

p < 0.001) were also significant 

determinants for exceeding screen-viewing 

guidelines on weekends for this subgroup.  

- For older males, lower paternal rules (OR 

0.76 [0.60–0.97], p = 0.027) was a 

significant predictor for exceeding screen-

viewing guidelines on weekends. 

Huang, 

Wong, & 

Salmon, 2013 

Random 

sample 

- N = 303 

- School 

children in 

Cross-sectional Non-theory driven: 

Demographic 

information, 

individual, social, 

environmental 

variables 

Self-report: 

Physical 

activity and 

screen-based 

behaviors 

(SBBs; i.e., 

TV viewing, 

Single 

assessment 

- Less family support for PA (β = –0.73; 

95% CI: –1.34, –0.13) was associated with 

higher TV viewing time in the crude 

model among boys (p < 0.05) 

- In the hierarchical model, family support 

for PA (β = –0.54; 95% CI: –1.10, 0.00) 
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grades 4-6 

recruited 

from 16 

primary 

schools 

- Hong Kong, 

China 

Variables: 

- Sex of child 

- Parent’s education 

level 

- Children’s BMI 

- Children’s self-

efficacy for PA 

- Child self-reported 

number of siblings 

at home 

- Child’s perceived 

family and peer 

support 

- Perceived parental 

enjoyment of SBBs 

- Parental role 

modeling 

- Guidance/Rules on 

SBBs 

- The home 

environment 

electronic 

games 

playing, and 

Internet use) 

- Children’s 

Leisure 

Activities 

Study Survey 

questionnaire

-Chinese 

version 

(CLASS-C) 

- Children 

reported the 

total time 

they spent in 

a checklist of 

31 physical 

activities and 

SBBs during 

past week 

- Scored by 

calculating 

daily minutes 

spent in 

MVPA and 

SBBs 

was negatively associated with boys’ TV 

viewing time (p < 0.05) 

- Self-efficacy (β = –0.77; 95% CI: –1.69, 

0.15; p < 0.1) and family support for PA (β 

= –1.03; 95% CI: –1.55, –0.51; p < 0.01) 

were associated with boys’ internet use/e-

games playing 

- Self-efficacy (β = 1.15; 95% CI: 0.24, 

2.06; p < 0.05) and peer support for PA (β 

= 0.91; 95% CI: –0.10, 1.92; p < 0.1) were 

correlated with girls’ internet use/e-games 

playing 

- In the full model for boys, family support 

for PA (β = –0.86; 95% CI: –1.41, –0.30) 

was negatively associated with Internet use 

and e-games playing (p < 0.01). 

- Interestingly, girls with higher self-

efficacy for PA (β = 1.06; 95% CI: 0.02, 

2.11) reported more time spent using the 

internet and playing e-games (p < 0.05) 
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- Perceived 

neighborhood safety  

- Social environment 

in neighborhood 

- Sports facilities in 

neighborhood 

 

Janssen, 

Basterfield, 

Parkinson, et 

al., 2015 

Representativ

e sample 

- N = 365 

- Children 

and 

adolescents; 

9.3 (±0.4) 

years at 

baseline and 

12.5 (±0.3) 

years at 

follow-up. 

- Northeast 

England, UK 

Longitudinal 

prospective 

study  

Theory-driven: 

Socio-ecological 

model 

- 20 measures of 

potential 

determinants of 

changes in both 

sedentary time and 

fragmentation 

between 9 y and 12 

y  

Variables: 

- Demographic and 

biological domain 

(gender; age; BMI; 

socioeconomic 

status (SES); 

maternal age; 

maternal BMI; 

Direct:  

Sedentary 

time and 

sedentary 

fragmentation

:  

 - ActiGraph 

accelerometry  

- In brief, 

participants 

were asked to 

wear the 

ActiGraph 

GT1M 

(ActiGraph 

Corporation; 

Pensacola 

USA) on a 

waist belt 

Three-year 

follow-up 

Baseline: 

September 

2008 to 

August 2009  

Follow-up: 

January 2012 

to November 

2012 

- Baseline 

measures 

were taken 

when children 

were 8–9 y of 

age (from 

here on 

referred to as 

9 y) and when 

Univariate analyses of determinants 

associated with change in sitting time:  

- Child interest in sedentary behavior (β = 

1.12; 95% CI: – 0.20–2.41) 

- More interest was associated with greater 

increase in sedentary time. 
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parent outside of 

family home) 

- Psychological 

domain (interest in 

sedentary behaviors) 

- Behavioral domain 

(time spent on 

electronic devices; 

change in time spent 

in objectively 

measured moderate-

to-vigorous intensity 

physical activity 

(MVPA); attendance 

at sports clubs) 

- Socio-cultural 

environmental 

domain (parenting 

rules in relation to 

sedentary 

behavior/screen 

time; parental 

modelling of 

sedentary 

behavior/screen 

time; parent 

enjoyment of 

sedentary 

during 

waking hours 

for 7 days 

- Sedentary 

time was 

expressed in 

absolute 

terms 

(minutes per 

day) when 

describing the 

magnitude of 

daily 

sedentary, but 

in the 

analyses was 

expressed as 

a % of wear 

time to 

minimize 

variation in 

sedentary 

time due to 

wear time.  

- Sedentary 

fragmentation 

was 

expressed 

using the 

children were 

11–12 y 

(from here on 

referred to as 

12 y). 
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behavior/screen 

time; parent daily 

sedentary 

behavior/screen 

time) 

- Physical 

environmental 

domain (number of 

TVs in the home; 

TV in bedroom; 

computer at home; 

subscription-based 

television services 

available; 

seasonality) 

fragmentation 

index 

- A greater 

fragmentation 

index 

indicates that 

time spent 

sedentary is 

more 

fragmented 

(interrupted). 

Kremers & 

Brug, 2008 

- N = 383 

- Adolescents 

(mean age = 

13.5, SD = 

0.6; range 

12–17 y; 

55.4% girls) 

at five 

schools in the 

region around 

the town of 

Nijmegen, 

The 

Cross-sectional Non-theory driven 

Variables: 

- Self-report habit 

index (SRHI; habit 

strength for 

watching TV and 

using a computer) 

- Pros of watching 

TV and using a 

computer 

Self-report: 

television 

viewing and 

using a 

computer 

- Frequency 

measure with 

respect to 

these 

behaviors 

consisted of 

six items, 

assessing the 

Single 

assessment 

Correlations Between Pros, Cons, Habit 

Strength and Behavioral Measure of 

Sedentary Behavior Among Adolescents: 

- The SRHI score correlated positively 

with the behavioral measure (r = 0.50, p < 

.001), intention (r = 0.37, p < .001), and 

the perceived pros (r = 0.56, p < .001) and 

correlated negatively with the cons (r = –

0.21, p < .001) 

- Sedentary intentions correlated positively 

with sedentary behavior (r = 0.29, p < 
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Netherlands 

- The 

Netherlands 

- Cons of watching 

TV and using a 

computer 

- Intention for SB 

number of 

minutes that 

the 

respondents 

spent on these 

behaviors.  

- Two items 

assessed the 

number of 

days they 

engaged in 

watching TV 

or video and 

using a 

computer 

(surfing the 

Internet, 

playing 

games, 

chatting) 

during a 

normal week. 

Four 

additional 

items 

assessed the 

amount of 

time that the 

adolescents 

engaged in 

.001) 

- Perceived pros correlated with sedentary 

behavior (r = 0.37, p < .001) 

- Perceived cons correlated negatively with 

sedentary behavior (r = –0.29, p < .001) 

Hierarchical Multiple Regressions to Test 

Moderating Influence of Habit on the 

Pros–Intention, Cons–Intention and 

Intention–Behavior Relationship: 

- Hierarchical-regression analyses with 

intention as the dependent variable 

revealed main effects of habit and 

perceived pros, as well as a significant 

habit x pros interaction. Simple slope 

analyses indicated a significant relation 

between pros and intention in the weak-

habit group (β = 0.34; t[379] = 4.80; p < 

.001) and a nonsignificant relation (β = 

0.12; t[379] = 1.69) in the strong-habit 

group. The habit x cons interaction was not 

statistically significant. 

- Regarding the intention–behavior 

relationship, hierarchical regression 

revealed main effects for both intention 

and habit, as well as a significant habit x 

intention interaction. Simple slope 
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each of these 

behaviors 

during a 

regular 

weekday (two 

items) and 

during a 

regular 

weekend day 

(two items).  

- A sum score 

was 

computed of 

the total 

number of 

minutes spent 

per day 

watching TV 

or using a 

computer. 

analyses showed a significant relation 

between intention and behavior in the 

weak habit group (β = 0.30; t[379] = 4.26; 

p < .001) and a nonsignificant association 

in the strong-habit group (β = 0.08; t[379] 

= 1.21). 

Lowe, 

Danielson, 

Beaumont, et 

al., 2015 

Convenience 

sample 

- N = 31  

- Advanced 

cancer 

patients 

diagnosed 

Prospective 

study 

Theoretical Model: 

Theory of Planned 

Behaviour (TPB) 

Variables: 

- Attitudes to 

perform regular 

physical activity: 

Direct: 

- 

activPALTM 

accelerometer

for 7 days 

(PAL 

Technologies 

Ltd, Glasgow, 

Single 

assessment 

- TPB 

variables: 

cross-

sectional 

survey via 

face-to-face 

TPB variables correlated with objectively 

measured sedentary behavior:  

- Correlates of median time spent supine or 

sitting in hours per day were instrumental 

attitude (i.e., perceived benefits) of 

physical activity (r = –0.42; p = 0.030) and 

affective attitude (i.e., perceived 

enjoyment) of physical activity (r = –0.43; 
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with brain 

metastases, 

aged 18 years 

or older, 

cognitively 

intact, and 

with 

palliative 

performance 

scale greater 

than 30%, 

were 

recruited 

from a Rapid 

Access 

Palliative 

Radiotherapy 

Program 

multidisciplin

ary brain 

metastases 

clinic. 

- Cross 

Cancer 

Institute, 

Edmonton, 

AB, Canada 

affective and 

instrumental 

attitudes 

- Subjective norms 

(SN) 

- Perceived 

behavioral control 

(PBC) and self-

efficacy for physical 

activity 

- Intention with 

respect to regularly 

being physically 

active 

United 

Kingdom) 

 

interviews to 

all 

participants 

- Participants 

asked to wear 

an 

activPALTM 

accelerometer 

for up to 7 

days 

 

 

p = 0.024).  

- Correlation between intention and 

objectively measured sedentary behavior (r 

= –0.32, p = 0.10) was not statistically 

significant, but potentially meaningful. 

Differences in TPB variables between 

participants based on the median of 20.7 h 

spent sitting or supine per day: 

- Participants who sat or were supine for 

greater than 20.7 h per day reported 

significantly lower instrumental attitude 

(M = 0.7; 95% CI = 0.0–1.4; p = 0.051) 

and affective attitude (M = 0.7; 95% CI = 

0.0–1.4; p = 0.041) 

Differences in objectively measured 

sedentary levels based on medical and 

demographic factors: 

- Participants who were <60 years of age 

(M = 19.4, 95% CI – 4.0–0.0, p = 0.055) 

recorded less time spent sit- ting or supine 

per day 

Maher & - N = 188 (89 

female, 95 

Prospective 

Experimental 

Psychological, 

theory-driven: Dual-

Self-report: 

Daily 

7-day - Sedentary behavior had positive weak 

correlations with sedentary behavior habit 
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Conroy, 2015 male, three 

did not 

report) 

- 

Undergraduat

e students 

- USA 

(7-day action 

planning 

intervention) 

- Before data 

collection, 

participants 

were assigned 

to one of four 

conditions in a 

2 × 2 factorial 

design. The 

two 

experimental 

factors 

represented 

whether 

participants 

created or did 

not create a 

detailed plan 

describing 

when, where, 

and how 

participants 

would engage 

in physical 

activity the 

following day 

(Factor 1), or 

when, where, 

process theories of 

health behavior 

motivation 

Variables: 

- Demographics 

- Habit strength 

(both PA and 

sedentary behavior 

habit strength) 

- Intentions to 

engage in PA 

- Intentions to 

reduce sedentary 

behavior 

physical 

activity and 

sedentary 

behavior 

- International 

Physical 

Activity 

Questionnaire 

(IPAQ) 

- Adapted to 

focus on daily 

instead of 

weekly PA 

and SB 

- Asked to 

report the 

amount of 

time that they 

spent in 

physical 

activities for 

at least 10 

min at a time 

that day as 

well as the 

total amount 

of time spent 

sitting that 

protocol 

- Baseline + 

for the next 7 

days, 

participants 

received an e-

mail each 

night at 7:00 

p.m. 

containing a 

link to access 

the 

questionnaire 

that included 

questions 

about their 

behavior that 

day and 

intentions for 

physical 

activity and 

sedentary 

behavior the 

following day 

and the 

planning 

intervention(s

) 

correspondin

g to their 

strength (r = .17) but a negative medium-

sized correlation with SB intentions 

(between-person r = –.33, within-person r 

= –.36). 

- The daily planning intervention to limit 

sedentary behavior (γ01, γ02, γ03) was not 

significantly associated with daily 

sedentary behavior.  

- Habit strength was a significant, positive 

predictor of sedentary behavior (γ03), so 

that people with stronger habits for 

sedentary behavior engaged in more 

sedentary behavior.  

- The interaction between daily planning 

and sedentary behavior habit strength was 

not a significant predictor of daily 

sedentary behavior (γ05).  

- Participants who had stronger usual 

intentions to limit or interrupt sedentary 

behavior had lower usual levels of physical 

activity (γ06).  

- On days when participants intended to 

limit or interrupt sitting time more than 

was typical for them, they reported lower 



 207 

and how 

participants 

would limit or 

interrupt an 

extended 

period sitting 

the following 

day (Factor 2). 

day 

 

randomly 

assigned 

experimental 

condition. 

 

levels of sedentary behavior (γ10).  

 

 

Maher & 

Conroy, 2016 

- N = 100 

(n=67 

women, n=33 

men) 

- 

Community-

dwelling 

older adults 

- USA 

Prospective 

study 

Psychological, 

theory-driven: Dual-

process theory of 

motivation; habit 

model; The Health 

Action Process 

Approach (HAPA) 

Variables: 

- Intentions to limit 

SB 

- Task self-efficacy 

to limit SB 

- Outcome 

expectations for 

light-intensity PA 

- Risk perceptions  

- Sedentary behavior 

Self-report: 

Daily self-

reported 

sedentary 

behavior 

- 9-item scale 

which 

featured 

domain-

specific 

sedentary 

activities 

included in 

other 

validated 

measures of 

older adults’ 

sedentary 

behavior (i.e., 

watching TV, 

using 

14-day 

ecological 

momentary 

assessment 

study 

- Over the 14 

days 

participants 

completed 

questionnaire

s on their 

tablet at the 

beginning 

(measures 

included daily 

task self-

efficacy, 

intentions, 

planning to 

limit 

sedentary 

Between- and within- person correlations 

between sedentary behavior (self-reported 

and objectively measured) and dual-

process constructs: 

- Self-reported and objectively measured 

sedentary behavior were moderately 

correlated (rs = .38, .28).  

- Sedentary behavior (self-reported and 

objectively measured) had weak-to-

moderate positive correlations with habit 

strength (rs = .22, .18) and weak-to-

moderate negative correlations with 

planning (rs = –.10, –.21).  

- Planning had moderate positive 

correlations with intentions (rs = .51, .58).  

- Intentions had strong positive 

correlations with task self-efficacy (rs = 
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habit strength 

- Physical activity 

(i.e., IPAQ) 

- Physical symptoms 

- Temporal 

processes 

computer, 

reading, 

socializing 

with friends, 

in transit, 

completing 

hobbies, etc.) 

Direct:  

- Objectively 

measured 

sedentary 

behavior  

- ActivPAL3 

activity 

monitors used 

behavior, 

sleep/wake 

times) and 

end of each 

day 

(measures 

included 

domain-

specific 

sedentary 

time, physical 

activity, 

physical 

symptoms) 

and wore the 

activity 

monitor on 

their thigh 

during all 

sleeping and 

waking hours. 

.83, .83).  

- Intentions also had weak-to-moderate 

positive correlations with sedentary 

behavior risk perceptions and light-

intensity physical activity outcome 

expectations (rs = .20, .06, respectively) at 

the between-person level. 

- Intraclass correlation coefficients (ICC) 

were calculated to describe the proportion 

of variance in each variable attributable to 

between-person differences. ICCs 

indicated that approximately half of the 

variance in self-reported and objectively 

measured sedentary behavior and two 

thirds of the variance in task self-efficacy, 

intentions, and planning was the between- 

person variance, with the remainder driven 

by within-person factors and measurement 

error. 

Multilevel model of daily sedentary 

behavior: 

- Multilevel models predicting behavior 

revealed that sedentary behavior was (a) 

negatively associated with planning to 

reduce sedentary behavior at the within-

person, and (b) positively associated with 

sedentary behavior habit strength 
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(monitored behavior: γ02  = 19.97, p = 

.04). 

- There were no differences in objectively 

monitored sedentary behavior between 

participants who tended to form stronger 

or weaker plans (γ01  = –0.41, p = .24) 

but, as hypothesized, participants were less 

sedentary on days when they formed 

stronger-than- usual plans to limit 

sedentary behavior (γ10  = –0.51, p = 

.005).  

- As indicated by the pseudo-R
2

, this 

model accounted for 14% of the variance 

in objectively measured sedentary 

behavior, with habit strength accounting 

for 9% and daily planning accounting for 

5% of the explained variance. 

Multilevel model of daily plans to limit SB: 

- Plans to limit sedentary behavior were (a) 

positively associated with task self-

efficacy at the within-person level (γ10 = 

0.14, p = .001), but (b) negatively 

associated at the between-person level 

(γ01 =  –0.59, p = .04), and (c) positively 

associated with intentions at the between- 

(γ02  = 1.17, p = .001) and within-person 
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level (γ20 = 0.20, p = .004). 

- As indicated by the pseudo-R
2

, this 

model accounted for approximately 20% 

of the variance in daily plans to limit 

sedentary behavior. Daily intentions 

accounted for 23%, daily task self- 

efficacy accounted for 10%, and usual 

intentions and task self-efficacy each 

accounted for 2% of the explained 

variance. 

Multilevel model of intentions to limit SB: 

- Intentions to limit sedentary behavior 

were (a) positively associated with task 

self-efficacy at the between (γ01 = 0.96, p 

= .001) and within-person level (γ10 = 

0.61, p = .001), but (b) not associated with 

light-intensity physical activity outcome 

expectations, sedentary behavior risk 

perceptions, or sedentary behavior habit 

strength. 

- As indicated by the pseudo- R
2

, this 

model accounted for approximately 44% 

of the variance in daily intentions to limit 

sedentary behavior, with daily task self- 

efficacy accounting for 80% and usual task 

self-efficacy accounting for 4% of the 
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explained variance. 

Norman, 

Schmid, 

Sallis, et al., 

2005 

Convenience 

sample 

- N = 878  

- Ethnically 

diverse 

clinic-based 

sample of 

adolescents 

who were 11 

to 15 years 

old 

- San Diego 

County, 

California, 

USA 

Cross-sectional Theory-driven: 

Psychosocial and 

environmental 

variables 

- Psychosocial 

constructs assessed 

based on social 

cognitive theory, the 

transtheoretical 

model 

- Environmental 

variables derived 

from ecological 

models. 

Variables: 

Psychosocial: 

- behavior change 

strategies  

- pros and cons of 

change 

- self-efficacy 

Self-report: 

- Survey 

adapted from 

Robinson.  

- Participants 

were asked 

how much 

time they 

spent doing 

the following 

leisure-time 

sedentary 

behaviors:  

- watching 

TV (including 

videos on 

VCR/DVD);  

- playing 

computer or 

video games 

(such as 

Nintendo or 

Sega);  

- sitting and 

Single 

assessment 

Associations between predictor variables 

and leisure-time sedentary behavior: 

- Girls: Higher scores on change strategies 

(OR: 0.59; 95% CI: 0.45–0.76), pros (OR: 

0.62; 95% CI: 0.51–0.77), and self-

efficacy (OR: 0.45; 95% CI: 0.35–0.59) 

were related to decreased likelihood of 

being in the high-sedentary-behavior 

group.  

- Girls: High scores on cons (OR: 1.90; 

95% CI: 1.50–2.40) and enjoyment of 

sedentary behaviors (OR: 1.41; 95% CI: 

1.19–1.68) were related to increased 

likelihood of being in the high-sedentary-

time group. 

- Boys: Higher scores on self-efficacy 

(OR: 0.56; 95% CI: 0.44–0.71) was 

associated with decreased likelihood of 

being in the high-sedentary-behavior 

group.  

- Boys: Higher scores on the cons (OR: 

2.15; 95% CI: 1.69–2.73) and enjoyment 

of sedentary behaviors (OR: 1.49; 95% CI: 

1.24–1.80) were associated with increased 

likelihood of being in the high-sedentary-
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- family support 

- enjoyment of 

sedentary behaviors 

- TV and video 

household rules 

- parent-reported 

support for PA 

Environmental:  

- home environment 

- neighborhood 

environment 

variables 

listening to 

music on the 

radio, 

audiotapes, or 

CDs;  

- sitting and 

talking on the 

telephone.  

- Questions 

were asked 

first for “most 

recent day 

when you 

were not in 

school” and 

then for the 

“most recent 

school day.”  

- An index of 

sedentary-

behavior time 

was 

computed by 

summing the 

4 items for 

non-school 

days. 

behavior group. 

Multivariate model for girls: 

- Included all of the variables that were 

associated with the outcome from the 

unadjusted bivariate analyses. 

- The R2 for the main-effects model was 

0.25, and the inclusion of the interaction 

term increased the R2 to 0.28. The 

Hosmer-Lemeshow test indicated that the 

fit of the model was good (P = .25). 

Multivariate model for boys:  

- Included age, BMI percentile, cons, and 

self-efficacy as significant correlates of 

sedentary time 

- The final model’s R2 was 0.22, and the fit 

of the model was good (P = .35). 
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Prapavessis, 

Gaston, & 

DeJesus, 

2015 

Convenience 

sample 

- N = 372 

(283 females, 

88 males, one 

undisclosed) 

- Adults, 

between 18 

and 64 years 

of age 

- Ontario, 

Canada 

Cross-sectional 

 

Theoretical Model: 

Theory of Planned 

Behaviour (TPB) 

Variables: 

- Attitude 

- Subjective norms 

(SN) 

- Perceived 

behavioral control 

(PBC) 

- Intention with 

respect to time spent 

being sedentary 

Self-report: 

Sedentary 

Behavior 

Questionnaire 

(SBQ) 

- 12-item 

modified 

version 

- Assessed 

participants’ 

duration of 

time spent per 

day in various 

forms of 

sedentary 

pursuits for 

weekdays and 

weekends 

separately. 

The modified 

SBQ included 

both 

volitional and 

non-volitional 

activities. 

 

Single 

assessment  

TPB variables correlated with sedentary 

behavior:  

- Intention was correlated with attitude (0-

4) in only one model, but was related to 

attitude (half) and attitude (12-16) in three 

models. Subjective norms were associated 

with intention in four of the five models 

and PBC showed an association only in 

one model.  

- For behavior, intention emerged as a 

significant correlate in all five models. 

Behavior was related with attitude (0-4) in 

one model, attitude (half) in three models, 

and attitude (12-16) in two models, SN in 

three models and PBC in a single model. 

Variables predicting sedentary behavior:  

- For intention, attitude (half) significantly 

predicted intention only in Model 5 

(weekend leisure/recreation), SN was a 

significant contributor in three of the five 

models, and PBC was a significant 

predictor only in Model 2 (weekday 

work/school). The percent of variance 

explained ranged from 9% in Model 3 

(weekday leisure/recreation) to 58% in 

Model 4 (weekend work/ school). 
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- For behavior, intention alone 

significantly predicted behavior in all five 

models and explained between 2% (Model 

3 - weekday leisure/recreation) and 36% 

(Model 2 - weekday work/school) of the 

variance. The addition of TPB variables in 

Step 2 explained an additional 3-11% of 

the variance in behavior. Attitudes 

significantly predicted behavior only in 

Model 2 (weekday work/school) and 

Model 3 (weekday leisure/recreation). SN 

significantly predicted behavior in Models 

2 (weekday work/school) and 4 (weekend 

work/school); and PBC significantly 

predicted behavior only in Model 2 

(weekday work/school). Overall, the 

models explained between 8 and 43% of 

the variance in behavior.  

Quartiroli & 

Maeda, 2014 

Covenience 

sample 

- N = 875 

- US 

undergraduat

e college 

students 

- Wisconsin, 

Cross-sectional Theoretical Model: 

Self-determination 

theory 

Variables: 

- Basic 

psychological needs 

in exercise (i.e., 

perceived 

competence, 

autonomy, and 

Self-report: 

physical 

activity and 

sedentary 

behavior 

- International 

Physical 

Activity 

Questionnaire 

- Self-

Single 

assessment 

- Intrinsic regulation (r = –.111, p < .001), 

identified regulation (r = –.074, p < .05), 

autonomy (r = –.092, p < .01), competence 

(r = –.132, p < .001), and relatedness (r = 

–.110, p < .001) were all negatively related 

to sedentary behavior but the correlations 

were weak.  

- Although the SDT variables were able to 

predict some of the variance of sedentary 

behavior (ρ = -.074 to -.132), the 

correlations were consistently stronger for 
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USA relatedness) 

- Behavioral 

regulation in 

exercise (i.e., 

intrinsic regulation, 

identified regulation, 

introjected 

regulation, external 

regulation, 

amotivation) 

- Relative autonomy 

index (i.e., degree of 

self-determination) 

administered 

7-day recall 

questionnaire 

- Includes 

seven items; 

six measures 

three levels of 

physical 

activity (light, 

moderate, and 

vigorous) and 

one item 

assesses 

average daily 

sitting time as 

a measure of 

sedentary 

behavior. 

predicting MVPA (ρ = .114 to .305), MET 

min/wk (ρ = .095 to .250), guidelines met 

(ρ = .114 to .291), and PA guidelines (ρ = 

.111 to .288). 

- Psychological needs and behavioral 

regulation variables together were able to 

explain 2.8% of the variance of square root 

transformed sedentary behavior time, 

F(8,866)=3.14, p = .002, R2 = .028, 90% 

CI[.006, .040].  

Rhodes & 

Dean, 2009 

Random 

sample 

- N = 380 

- Two 

samples: 

Community 

adult sample 

(n = 206) and 

an 

Cross-sectional 

(Community 

sample) 

Prospective 

design 

(Undergraduat

e sample) 

Theoretical Model: 

Theory of Planned 

Behaviour (TPB) 

Variables: 

- Attitude 

- Subjective norms 

(SN) 

Self-report:  

- Four 

sedentary 

leisure 

behaviors 

(television 

viewing, 

reading/music

, sedentary 

socializing, 

Single 

assessment 

(Community 

sample) 

Two-week 

design 

(Undergradua

te sample) 

- Baseline: 

- Results were quite similar across 

community and undergraduate samples 

TPB variables correlated with sedentary 

behavior:  

- For television viewing and computer-use, 

attitude (r = .37 to .58) and intention (r = 

.25 to .61) correlated with behavior (p < 

.01), while perceived behavioral control 

did not across both samples. Subjective 



 216 

undergraduat

e student 

sample (n = 

174) 

- Community 

sample (i.e., 

adults living 

in a 

metropolitan 

district) 

drawn from a 

random 

sample of 

residents 18–

94 years old; 

Faculty of 

Education 

undergraduat

e students 

volunteered 

during their 

certified 

teacher 

preparation 

courses. 

- Victoria, 

BC, Canada 

- Perceived 

behavioral control 

(PBC) 

- Intention with 

respect to sedentary 

leisure behavior 

and computer 

use) 

measured by 

instrumentati

on validated 

by Salmon et 

al. (2003)  

- 1-week 

recall 

measure (i.e., 

time spent in 

each 

sedentary 

behaviors in 

the previous 

week and 

weekend) 

- Average 

frequency and 

average 

duration 

separated by 

weekday and 

weekend 

TPB 

variables, 

self-reported 

sedentary 

behavior 

- Two weeks 

later: self-

reported 

sedentary 

behavior 

norm correlated with behavior for the 

community sample (r = .22 to .35; p < .01) 

but not the undergraduate sample.  

- Intention correlated with behavior for 

both reading/music (r = .28 to .25) and 

socializing (r = .31 to .30), but only 

attitude-reading/music (r = .25), attitude- 

socializing (r = .29), and subjective norm-

socializing (r = .23) relationships were 

identified for the community sample (p < 

.01). 

Variables predicting sedentary behavior:  

TV viewing:  

- Community sample: attitude (β = .55) 

and subjective norm (β = .18) predicted 

intention, F(3, 191) = 51.53, p < .01, 

explaining 45% of its variance. Intention 

(β = .41) was associated with behavior, 

F(1, 181) = 35.78, p < .01, and shared 18% 

of its variance. 

- Undergraduates: attitude (β = .48) and 

perceived behavioral control (β = .22) 

predicted intention, F(3, 169) = 38.16; p < 

.01, explaining 40% of its variance. In 

turn, intention (β = .41) predicted 

behavior, F(1, 164) = 33.29, p < .01, and 
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 explained 18% of its variance. 

Computer use:  

- Attitude (community sample β = .69; 

undergraduate sample β = .54) predicted 

intention across both community, F(3, 

180) = 74.57, p < .01, R2 = .55 and 

undergraduate F(3, 168) = 45.54, p < .01, 

R2 = .45, samples.  

- Intention predicted behavior for the 

community, F(1, 170) = 96.15, p < .01, R2 

= .36 and undergraduate, F(1, 163) = 

10.63, p < .01, R2 = .06, samples.  

- Attitude also added additional variance as 

an independent predictor of behavior 

across both community, Δ F(3, 167) = 

4.07, p < .01, R2change = .04 and 

undergraduate, Δ F(3,160) = 6.04, p < .01, 

R2 change = .10, samples. 

Reading/music: 

- Attitude (community sample β = .41; 

undergraduate sample β = .23) predicted 

intention in the community, F(3, 181) = 

45.66, p < .01, R2 = .42 and undergraduate, 

F(3, 169) = 8.59, p < .01, R2 = .13 

samples, though perceived behavioral 

control (β = .24) was also a predictor in the 
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community sample.  

- Intention predicted behavior for both 

community, F(1,178) = 15.56, p < .01, R2 

= .08 and undergraduate, F(1, 162) = 

10.47, p < .01, R2 = .06, samples.  

Socializing: 

- Attitude predicted intention across both 

models (community sample β = .47; 

undergraduate sample β = .38), while 

subjective norm (β = .29) was a predictor 

in the community sample and perceived 

behavioral control (β = .43) was a 

predictor in the undergraduate sample. 

Overall, both the community sample, F(3, 

189) = 108.06, p < .01, R2 = .63 and the 

undergraduate sample, F(3, 169) = 34.55, 

p < .01, R2 = .38, were significant.  

- Intention also predicted behavior across 

both community, F(1, 177) = 17.56, p < 

.01, R2 = .09 and undergraduate, F(1, 163) 

= 17.00, p < .01, R2 = .09, samples.  

Salmon, 

Owen, 

Crawford, et 

al., 2003 

Random 

sample 

- N = 1,332 

- Population-

Cross-sectional Psychological, 

theory-driven: 

Behavioral choice 

theory (BCT) 

Self-report:  

Leisure-time 

sedentary 

behavior: 

Single 

assessment 

Associations of Barriers, Enjoyment, and 

Preferences with Sedentary Behavior: 

- Multivariate logistic regression analyses 

were performed to predict the likelihood of 
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based mail 

survey of 

Australian 

adults 

- Australia 

- Incorporates both 

individual level and 

environmental 

influences 

Variables: 

- Barriers to 

physical activity 

(environmental, 

personal) 

- Enjoyment of 

physical activities 

- Enjoyment of 

sedentary behaviors 

- Preference for 

physical activity or 

sedentary behavior 

 

- 1-week 

recall 

measure (time 

spent in nine 

sedentary 

behaviors in 

the previous 

Monday– 

Friday and 

weekend 

[Saturday and 

Sunday]) 

- Television 

viewing was 

dichotomized 

as low (< 14 

hr/week) and 

high (> 14 

hr/week); 

reading was 

dichotomized 

as low (< 5 

hr/week) and 

high (> 5 

hr/week); and 

sitting 

socializing 

was 

dichotomized 

as low (< 8 

being a high television viewer (> 14 hr/ 

week), the likelihood of reading more than 

5 hr/week, the likelihood of sitting and 

socializing more than 8 hr/week, and the 

likelihood of spending more than 36 

hr/week in a total of nine leisure-time 

sedentary pursuits. 

Variables predicting high participation in 

television viewing: 

- Multiple linear regression explained 

14.5% of the variance in television 

viewing, F(22, 1251) = 11.0, p < .01, with 

enjoyment of television viewing 

explaining the greatest proportion of 

variance (R2 = 10.2, β = 0.3, p < .01); then 

physical activity barriers such as the 

weather (R2 = 1.1, β = 0.10, p < .01), work 

commitments (R2 = 0.9, β = –0.11, p < 

.01), feeling tired (R2 = 0.5, β = 0.06, p < 

.05), and cost (R2 = 0.3, β = 0.06, p < .05); 

and preference for vigorous physical 

activity (R2 = 0.3, β = –0.06, p < .05). 

Variables predicting reading more than 5 

hr/week: 

- Multiple linear regression explained 

17.2% of the variance in reading, F(22, 

1251) = 13.1, p < .01, with enjoyment of 
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hr/week) and 

high (> 8 

hr/week). 

Leisure-time 

physical 

activity: 

- 1-week 

leisure-time 

physical 

activity recall 

measure 

- Frequency 

and duration 

of 

participation 

in walking, 

moderate-

intensity 

activity, 

vigorous 

activity, and 

total leisure-

time activity. 

reading explaining the greatest pro- 

portion of variance (R2 = 11.1, β = 0.34, p 

< .01); physical activity barriers such as 

family commitments (R2 = 1.2, β = –0.09, 

p < .01), the weather (R2 = 0.6, β = 0.07, p 

< .01), work commitments (R2 = 0.6, β = –

0.09, p < .01), and lack of safety (R2 = 0.3, 

β = 0.06, p < .05). 

Variables predicting sitting and socializing 

more than 8 hr/week: 

- Multiple linear regression explained 

15.8% of the variance in sitting 

socializing, F(22, 1251) = 11.4, p < .01, 

with enjoyment of socializing explaining 

the greatest proportion of variance (R2 = 

9.1, β = 0.23, p < .01); then physical 

activity barriers such as family 

commitments (R2 = 0.6, β = –0.08, p < 

.01), pollution (R2 = 0.4, β = 0.07, p < .01), 

and work commitments (R2 = 0.3, β = –

0.07, p < .05); and preference for sedentary 

behavior (R2 = 0.3, β = 0.06, p < .05). 

Variables predicting high participation in 

leisure-time sedentary behavior: 

- The amount of variance that was 

explained for total sedentary behavior was 

13.3%, F(22, 1251) = 9.2, p < .01, with 
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enjoyment of sedentary behavior 

explaining the greatest proportion of 

variance (R2 = 4.9, β = 0.20, p < .01); then 

physical activity barriers such as the 

weather (R2 = 1.4, β = 0.10, p < .01), 

family commitments (R2 = 1.5, β = –0.12, 

p < .01), work commitments (R2 = 0.7, β = 

–0.14, p < .01), feeling tired (R2 = 1.0, β = 

0.09, p < .01), and pollution (R2 = 0.5, β = 

0.08, p < .01); age (R2 = 0.5, β = –0.07, p < 

.05); and preference for sedentary behavior 

(R2 = 0.4, β = 0.13, p < .01), enjoyment of 

structured physical activity (R2 = 0.4, β = 

0.09, p < .01), and preference for moderate 

physical activity (R2 = 0.3, β = 0.08, p < 

.05). 

Van Dyck, 

Cardon, 

Deforche, et 

al., 2011 

Random 

sample 

- N = 419 

- Adults 

- Ghent, 

Belgium 

Cross-sectional Theory-driven: 

Ecological model 

Variables: 

- Socio-

demographic 

(gender; age; 

educational 

attainment [primary, 

secondary, tertiary 

education]; 

employment status 

[employed, not 

Self-report: 

Domestic 

screen time 

- Self-

reported TV 

viewing time 

(min/day) and 

leisure-time 

internet use at 

home 

(min/day) 

- ‘Usual 

Single 

assessment 

Bivariate correlations of psychosocial 

factors with TV viewing: 

- Pros reducing TV viewing (r = –0.31, p < 

.001) 

- Cons reducing TV viewing (r = 0.47, p < 

.001) 

- Family social norm TV viewing (r = 

0.34, p < .001) 

- Friends social norm TV viewing (r = 
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employed/retired]; 

and body mass 

index) 

- Sedentary-specific 

home-environmental 

(number of TVs and 

computers in home, 

size of largest TV 

set) 

- Sedentary-specific 

psychosocial (Pros 

and cons of reducing 

screen time, self-

efficacy about 

reducing screen 

time, and social 

norm from family 

and friends) 

week’ 

assessed 

0.35, p < .001) 

- Self-efficacy reducing TV viewing (r = –

0.49, p < .001) 

Bivariate correlations of psychosocial 

factors with internet use: 

- Pros reducing internet use (r = –0.16, p < 

.01) 

- Cons reducing internet use (r = 0.31, p < 

.001) 

- Family social norm internet use (r = 0.40, 

p < .001) 

- Friends social norm internet use (r = 

0.26, p < .001) 

- Self-efficacy reducing internet use (r = –

0.47, p < .001) 

Associations of psychosocial variables 

with TV viewing time: 

- For the psychosocial variables, 

perceiving more cons was associated with 

more TV viewing time (β = 0.155, p = 

0.014) while more pros (β = –0.177, p < 

0.001) and higher self-efficacy about 

reducing TV viewing time were related to 
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less TV viewing time (β = –0.241, p < 

0.001). 

Associations of psychosocial variables 

with leisure-time internet use: 

- Concerning the psychosocial factors, 

perception of higher social norm from 

family towards Internet use (β = 0.161, p = 

0.011) and more cons (β = 0.187, p = 

0.002) were related to more leisure-time 

Internet use. Moreover, more pros (β = –

0.116, p = 0.009) and higher self-efficacy 

about reducing leisure-time Internet use 

were associated with less Internet use (β = 

–0.285, p < 0.001). 

Wallmann-

Sperlich, 

Bucksch, 

Schneider, et 

al., 2014 

 

Representativ

e sample 

- N = 1515; 

747 men; 

43.5 ± 11.0 

years 

- Working 

German 

adults  

- Germany 

Cross-sectional Non-theory driven: 

Socio-demographic, 

behavioural and 

cognitive correlates 

Variables: 

Socio-demographic: 

- age, education 

level, income level  

Behavioural:  

- work-related PA, 

Self-report: 

Marshall 

Sitting 

Questionnaire 

- Five items 

were used to 

assess time 

spent in 

specific 

sitting 

pursuits 

(hours and 

Single 

assessment 

Correlates of work-related sitting time:  

- The only association with cognitive 

correlates was found in men for the belief 

‘Sitting for long periods does not matter to 

me’ (β = .10) expressing a more positive 

attitude towards sitting with increasing 

sitting durations. 

Variables predicting work-related sitting 

time: 

- In model 4, for men, the belief ‘Sitting 

for long periods does not matter to me’ 
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travel-related PA, 

leisure-related PA as 

well as sitting time 

during transport, 

during TV watching, 

during leisure 

computer use and 

during leisure time  

Cognitive:  

- Health- related 

beliefs about sitting 

time 

 

minutes) each 

day in five 

domains on 

weekdays and 

weekend 

days. 

- Dependent 

variable was 

sitting time 

during work 

on weekdays. 

All sitting 

time 

measures 

other than 

work-related 

on weekdays 

was 

considered 

independent 

variables. 

Global 

Physical 

Activity 

Questionnaire 

(GPAQ) 

- Used to 

(recoded) (β = .10) was positively 

correlated with work-related sitting time, 

reflecting more positive attitudes towards 

sitting with increasing sitting durations. 

- For women, for the cognitive variables, 

no associations were found. 
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assess PA 

Wong, 

Gaston, 

DeJesus, et 

al., 2016 

Convenience 

sample 

- N = 596 

- 

Undergraduat

e university 

students, 

aged 18-35 

years 

- Ontario, 

Canada 

Prospective 

study 

- After 

completing 

socio- 

demographics 

and the PMT 

items, 

participants 

randomized to 

complete 

general or 

leisure GI and 

II. Based on 

model 

assignment, 

they completed 

either the 

general or 

leisure SB 

questionnaire 

one week later. 

Theoretical Model: 

Protection 

Motivation Theory 

(PMT)  

Sedentary-derived 

PMT variables: 

- Threat appraisals: 

perceived 

vulnerability (PV), 

perceived severity 

(PS) 

- Coping appraisals: 

response efficacy 

(RE), scheduling 

self-efficacy (SE) 

- SE subscales: three 

psychological 

(productive, 

focused, tired), and 

two situational 

(studying, leisure) 

- Intention: goal 

intention (GI), 

implementation 

Self-report: 

Sedentary 

Behavior 

Questionnaire 

(SBQ) 

- 12-item 

modified 

version 

- Measured 

the quantity 

of time spent 

sitting on a 

typical day 

over the 

previous 

week 

- Seven items 

assessed 

leisure-

specific, 

volitional 

sedentary 

activities 

Exercise 

7-day period 

- Baseline: 

PV, PS, RE, 

SE, II, GI, 

LSI 

- One week 

later: 

modified 

SBQ 

- PMT 

cognitions 

were assessed 

prior to 

sedentary 

behavior 

 

PMT variables correlated with sedentary 

behavior:  

- In the general model, scheduling SE 

productive/focused (r = –.13, p < .05) and 

scheduling SE studying in library/Wi-Fi 

area (r = –.14, p < .05) were significantly 

related to sedentary behavior.  

- In the leisure model, PV (r = .12, p < 

.05), scheduling SE TV/video 

games/computer (r = –.13, p < .05), 

scheduling SE studying in library/Wi-Fi (r 

= –.11, p < .05) and goal intention (r = .20, 

p < .05) were significantly related to 

sedentary behavior. 

Variables predicting sedentary behavior:  

- For goal intention, 5% and 1% of the 

variance was explained in the general and 

leisure model, respectively. RE and 

scheduling SE studying at home were 

significant contributors for the general 

model only.  

- For implementation intention, 10% and 

16% of the variance was explained in the 

general and leisure model, respectively. In 
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intention (II) behavior: 

Leisure Score 

Index (LSI) 

of the Leisure 

Time 

Exercise 

Questionnaire 

- Four-item 

assessment 

that measures 

intensity and 

frequency of 

physical 

activity 

the general model, PV, RE, and scheduling 

SE productive/focused were significant 

contributors. For the leisure model, PV, 

RE, and scheduling SE studying at home 

were significant contributors.  

- For sedentary behavior, 3% and 1% of 

the variance was explained in the general 

and leisure model, respectively. Goal 

intention was a significant contributor in 

the leisure model only. 
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Appendix C: Ethics Approval (Study 2) 
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Appendix D: Recruitment Poster (Study 2)  
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Appendix E: Letter of Information and Informed Consent (Study 2) 
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Study Title: The Health Action Process Approach and Movement Patterns in Adult Office 

Workers 

Investigators: Harry Prapavessis, Ph.D. (Principal Investigator; hprapave@uwo.ca) & Scott 

Rollo, Ph.D. Candidate (Co-investigator; arollo@uwo.ca), School of Kinesiology, Western 

University.  

You are being invited to participate in a research study examining thoughts and beliefs related to 

both occupational and leisure time movement patterns. The purpose of this letter is to provide you 

with information required for you to make an informed decision regarding participation in this 

research.  

Purpose of this Study  

This is a research project being conducted by researchers in the School of Kinesiology at Western 

University. The purpose of the study is to determine whether the Health Action Process Approach 

can help us understand factors that influence office-working adults’ movement patterns during 

both work and leisure hours.  

Inclusion Criteria  

To be eligible to participate, you must be 18 years of age or older, be a full-time 

worker/employee, be able to read and write in English, and have access to a computer with 

Internet. 

Study Procedures  

If you choose to take part in this study, you will be asked to complete an online questionnaire 

using SurveyMonkey. Survey Monkey is hosted on a US server and is subject to the United States 

Patriot Act. The online questionnaire includes demographic questions, as well as questions that 

will ask about your beliefs related to both occupational and leisure time movement patterns and 

should take approximately 15-20 minutes to complete. Approximately two thirds of participants 

will also view a series of slides about physical activity and health. Depending on group 

assignment, participation should take between 30 and 45 minutes in total. All responses are 

completely confidential.   

Possible Risks and Harms  

Anticipated risks or discomforts associated with participating in this study include boredom and 

disruption of your personal and/or work time. Additionally, there is a risk of privacy breach. 

Possible Benefits  
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By participating in this study, you may learn more about the relationship between movement 

patterns and health as well as have a chance to reflect upon your own behaviour. You may also 

not receive any benefit from taking part in the study. In addition, the information gathered may 

provide benefits to society as a whole.  

Voluntary Participation  

Participation in this study is voluntary. You are free to discontinue and withdraw your 

participation from this study at any time. You also may choose to skip any questions that you do 

not wish to answer. You may refuse to participate, refuse to answer any questions or withdraw 

from the study at any time with no effect on your future employment status. If you choose to 

withdraw from the study, any data collected from you prior to the point of withdrawal will still be 

used. No legal rights are waived by agreeing to participate. 

Confidentiality and Publication  

All data collected will remain confidential and accessible only to the investigators of this study 

and if required, Western University Health Sciences Research Ethics Board whom may access 

study data for monitoring or audit purposes. Your data will be retained for 5 years and will be 

stored on a password-protected University of Western Ontario computer located in the Exercise 

and Health Psychology Lab in the Arthur & Sonia Labatt Health Sciences Building Room 408. 

The information from this research project will be submitted, upon completion, for publication in 

a peer-reviewed academic journal as well as presented at relevant conferences.  

Contacts for Further Information  

If you require any further information regarding this research project or your participation in the 

study you may contact Scott Rollo (arollo@uwo.ca) or Harry Prapavessis (hprapave@uwo.ca). If 

you have any questions about your rights as a research participant or the conduct of this study, 

you may contact The Office of Research Ethics (519) 661-3036, email: ethics@uwo.ca.  
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Clicking on the "agree" button below indicates that you have read the above information, you 

voluntarily agree to participate and you are at least 18 years of age.  

If you do not wish to participate in the research study, please decline participation by clicking on 

the "disagree" button. 

• Agree 

• Disagree 
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Appendix F: Health Action Process Approach Slide Show (Intervention – Sedentary 

behaviour and diabetes information) (Study 2) 
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Appendix G: Health Action Process Approach Slide Show (Attention-control – 

Moderate-to-vigorous physical activity and health information) (Study 2) 
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Appendix H: Complete Participant Questionnaire (Study 2) 
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Appendix I: Ethics Approval (Study 3) 
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Appendix J: Recruitment Poster (Study 3)  
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Appendix K: Email Script – Recruitment of Participants (Study 3) 
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Email Script for Recruitment 

 

Subject Line: Invitation to Participate in a Health Psychology Research Study 

 

Hello,  

 

You are being invited to participate in a research study examining relationships between 

occupational activity levels, work habits, and perceived health and work-related outcomes in 

office-working adults. This is a research project being conducted by researchers in the School of 

Kinesiology at The University of Western Ontario.  

 

If you choose to take part in this study, you will be asked to complete a brief online questionnaire 

on five occasions (i.e., once every two weeks) over an 8-week period. Each questionnaire will be 

administered using SoSci Survey (online survey service) and a link will be sent to your email on 

each occasion. The online questionnaires will include demographic questions, as well as 

questions that will ask about your work-related activity patterns and habits, as well as your 

perceived health and work performance, and each should take less than 10 minutes to complete.  

All responses are completely confidential. Approximately one half of participants will receive a 

single one-on-one behavioural counselling session regarding work-related activity patterns, as 

well as daily health-related text messages. The counselling session will be delivered by the 

researcher either in person or electronically after completion of the first online questionnaire, 

according to your schedule, and should take 20-30 minutes. 

 

A recruitment poster with brief study information and participant details has been attached to this 

email. 

 

If you would like more information on this study please contact the researcher, Scott Rollo, by 

email at arollo@uwo.ca. 

  

Thank you,         

 

Scott Rollo, MSc, BA 

PhD Candidate, Kinesiology  

Exercise and Health Psychology Laboratory  

School of Kinesiology 

The University of Western Ontario Canada 

arollo@uwo.ca 

 

Harry Prapavessis PhD        

Professor 

Director Exercise and Health Psychology Lab 

School of Kinesiology 

The University of Western Ontario 

hprapave@uwo.ca; Phone: 519 661 2111 ext. 80173  
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Appendix L: Email Script – Initial Contact Email (Study 3) 
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Email Script for Recruitment 

 

Subject Line: Invitation to Participate in an Exercise and Health Psychology Research 

Study 

 

Hello,  

 

Thank you for your interest in participating in a research study examining relationships between 

occupational activity levels, work habits, and perceived health and work-related outcomes in 

office-working adults. This is a research project being conducted by researchers in the School of 

Kinesiology at The University of Western Ontario.  

 

A recruitment poster with brief study information and participant details has been attached to this 

email. 

 

To be eligible to participate, you are required to: (a) be 18+ years of age, (b) be a full-time 

worker/employee in an office setting, (c) be in self-reported good mental and physical health, (d) 

be able to read and write in English, (e) have access to a computer with Internet, and (f) own a 

mobile phone with free unlimited incoming text messages. 

 

If you meet these eligibility criteria and would like to participate, please click on the link below to 

access the letter of information, informed consent, and first questionnaire: 

 

https://www.soscisurvey.de/ehpl2018/ 

 

Please complete this at your earliest convenience.  

 

All participants will have the chance to win a $100 Tim Hortons or Starbucks gift certificate. 

 

I look forward to hearing back from you! 

 

Much Appreciated,         

 

Scott Rollo, MSc, BA 

PhD Candidate, Kinesiology  

Exercise and Health Psychology Laboratory  

School of Kinesiology 

The University of Western Ontario Canada 

 

Harry Prapavessis PhD        

Professor 

Director Exercise and Health Psychology Lab 

School of Kinesiology 

The University of Western Ontario  
 

https://www.soscisurvey.de/ehpl2018/
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Appendix M: Letter of Information and Informed Consent (Study 3) 
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Study Title: The Relationship between Work-related Activity Patterns, Habits, and Perceived 

Health in Office-Working Adults  

Investigators: Scott Rollo, Ph.D. Candidate (Co-investigator; arollo@uwo.ca) & Harry 

Prapavessis, Ph.D. (Principal investigator; hprapave@uwo.ca), School of Kinesiology, Western 

University.  

You are being invited to participate in a research study examining the relationships between 

work-related activity patterns and perceived health and work-related outcomes in office-working 

adults because you work in an office setting. The purpose of this letter is to provide you with 

information required for you to make an informed decision regarding participation in this 

research.  

Purpose of this Study  

This is a research project being conducted by researchers in the School of Kinesiology at Western 

University. The purpose of the study is to examine if relationships exist between occupational 

activity levels, work habits, and perceived health and work-related outcomes in adult office 

workers.  

Inclusion Criteria  

To be eligible to participate, individuals must: (a) be 18+ years of age, (b) be a full-time 

worker/employee in an office setting, (c) be able to read and write in English, (d) have access to a 

computer with Internet, and (e) own a mobile phone with free unlimited incoming text messages. 

Study Procedures  

If you choose to take part in this study, you will be asked to complete a brief online questionnaire 

on five occasions (i.e., once every two weeks) over an 8-week period. All questionnaires were 

created with SoSci Survey (Leiner, 2014), and will be made available to participants on 

www.soscisurvey.com. SoSci Survey is hosted on a European server, secure against unauthorized 

access according to common international standards, and is subject to the German data protection 

law. The online questionnaires will include demographic questions, as well as questions that will 

ask about your work-related activity patterns and habits, as well as your perceived health and 

work performance, and each should take less than 10 minutes to complete. All responses are 

completely confidential. Approximately one half of participants will receive a single one-on-one 

behavioural counselling session regarding work-related activity patterns, as well as daily health-

related text messages. The counselling session will be delivered by the researcher either in person 

or electronically after completion of the first online questionnaire, according to your schedule, 

and should take 20-30 minutes. Upon study completion, all participants who did not receive the 

counselling session initially will be offered this session. It will be entirely up to you as to whether 

http://www.soscisurvey.com/


 275 

you would like to accept our offer, should this be the case. All participants will be entered into a 

draw for a chance to win a $100 Tim Hortons or Starbucks gift certificate at study completion. 

Possible Risks and Harms  

Anticipated risks or discomforts associated with participating in this study include disruption of 

your personal and/or work time to complete study surveys. Additionally, there is a risk of privacy 

breach. 

Possible Benefits  

By participating in this study, you may learn more about the relationship between work-related 

movement patterns and health, as well as have a chance to reflect upon and modify your own 

behaviour. You may also learn helpful strategies to modify your work-related activity patterns. 

You may also not receive any benefit from taking part in the study. In addition, the information 

gathered may provide benefits to society as a whole.  

Voluntary Participation  

Participation in this study is voluntary. You are free to discontinue and withdraw your 

participation from this study at any time. You also may choose to skip any questions that you do 

not wish to answer. You may refuse to participate, refuse to answer any questions or withdraw 

from the study at any time with no effect on your future employment status. If you choose to 

withdraw from the study, you will be asked if any data collected from you prior to the point of 

withdrawal can still be used or if you would like it to be discarded and destroyed. No legal rights 

are waived by agreeing to participate. 

Confidentiality and Publication  

All data collected will remain confidential and accessible only to the investigators of this study 

and if required, Western University Health Sciences Research Ethics Board whom may access 

study data for monitoring or audit purposes. By agreeing to participate in this study, you will be 

asked to provide your phone number which will be entered into a web-based application and text-

message website (http://ohdontforget.com) for purposes of sending you text message reminders 

over the course of the study. Your phone number will not be distributed, will only be used by the 

researchers of this study, and will be deleted from http://ohdontforget.com upon study 

completion. You will also be sent an individualized web-link to access and complete an online 

questionnaire through https://www.soscisurvey.de on five occasions. This will be sent to you via 

your private email and only you will be able to access the survey; no identifying information will 

be required. Please be advised that email is not a secure method of communication. Your data 

will be retained for 7 years and will be stored on a password-protected University of Western 

Ontario computer located in the Exercise and Health Psychology Lab in the Arthur & Sonia 

Labatt Health Sciences Building Room 408. The information from this research project will be 

submitted, upon completion, for publication in a peer-reviewed academic journal as well as 

presented at relevant conferences.  

Contacts for Further Information  

If you require any further information regarding this research project or your participation in the 

study you may contact Scott Rollo (arollo@uwo.ca) or Harry Prapavessis (hprapave@uwo.ca). If 

you have any questions about your rights as a research participant or the conduct of this study, 

http://ohdontforget.com/
http://ohdontforget.com/
https://www.soscisurvey.de/
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you may contact The Office of Research Ethics (519) 661-3036, email: ethics@uwo.ca.  

 

 

Informed Consent:  

I have read the Letter of Information, have had the nature of the study explained to me and I agree 

to partake. All questions have been answered to my satisfaction. 

_____________________ _________________  ________________  

Print Name of Participant  Signature  Date (DD-MMM-YYYY) 

My signature means that I have explained the study to the participant named above. I have 

answered all questions. 

__________________   _________________  ________________ 

Print Name of Person    Signature   Date (DD-MMM-YYYY) 

Obtaining Consent 
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Appendix N: Participant Questionnaire – Primary and Secondary Outcomes (Study 3)  
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Appendix O: Email Script – Post Baseline Email (Intervention) (Study 3) 
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Email Script for Recruitment 

 

Subject Line: Invitation to Participate in an Exercise and Health Psychology Research 

Study 

 

Hello,  

 

Thank you for agreeing to participate in this research study examining relationships between 

occupational activity levels, work habits, and perceived health and work-related outcomes in 

office-working adults.  

 

We appreciate you taking the time to complete the first questionnaire! 

 

You will be asked to complete a brief online questionnaire once every two weeks for the next 8-

weeks. A link to the survey will be sent to your email at these times as a reminder.  

 

You have been randomly selected to receive a single one-on-one behavioural counselling session 

regarding reducing your workplace sitting time, as well as daily sitting- and activity-related text 

messages. The counselling session will be delivered by the researcher either in person or 

electronically, according to the your preferences and schedule, and should take 20-30 minutes in 

total. 

 

We would appreciate it if you could provide a few dates and times (over the next three days) in 

which you would be available, either in person or electronically (based on your preference), to 

connect for a brief behavioural counselling session pertaining to work-related activity patterns. At 

this time, you will also be asked to provide your written informed consent. 

 

I look forward to hearing back from you! 

 

Much Appreciated,         

 

Scott Rollo, MSc, BA 

PhD Candidate, Kinesiology  

Exercise and Health Psychology Laboratory  

School of Kinesiology 

The University of Western Ontario Canada 

arollo@uwo.ca 

 

Harry Prapavessis PhD        

Professor 

Director Exercise and Health Psychology Lab 

School of Kinesiology 

The University of Western Ontario 

hprapave@uwo.ca           
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Appendix P: Email Script – Post Baseline Email (Control) (Study 3) 
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Email Script for Recruitment 

 

Subject Line: Invitation to Participate in an Exercise and Health Psychology Research 

Study 

 

Hello,  

 

Thank you for agreeing to participate in this research study examining relationships between 

occupational activity levels, work habits, and perceived health and work-related outcomes in 

office-working adults.  

 

We appreciate you taking the time to complete the first questionnaire! 

 

You will be asked to complete a brief online questionnaire once every two weeks for the next 8-

weeks. A link to the survey will be sent to your email at these times as a reminder.  

 

We would appreciate it if you could take a moment of your time to read the attached letter of 

information and if you are willing, sign and return the attached informed consent via email at 

your earliest convenience. If you have any questions or concerns, please do not hesitate to send us 

an email. 

 

Much Appreciated,         

 

Scott Rollo, MSc, BA 

PhD Candidate, Kinesiology  

Exercise and Health Psychology Laboratory  

School of Kinesiology 

The University of Western Ontario Canada 

arollo@uwo.ca 

 

Harry Prapavessis PhD        

Professor 

Director Exercise and Health Psychology Lab 

School of Kinesiology 

The University of Western Ontario 

hprapave@uwo.ca  

Phone: 519 661 2111 ext. 80173         

       

 

 

 

 

 

 

 

mailto:arollo@uwo.ca
mailto:hprapave@uwo.ca
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Appendix Q: Health Action Process Approach Intervention – Behavioural Counselling 

Slides (Study 3) 
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Appendix R: Health Action Process Approach Intervention – Planning Sheet (Study 3) 
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MY PLAN TO REDUCE MY SITTING TIME AT WORK 

 

Objectives: 

1) Increase break frequency to every 30–45 minutes and achieve a break 

duration of 2–4 minutes  

2) Increase time spent standing at work 

3) Increase time spent in light movement at work (i.e., walking) 

 

Action Plans:  

Please think about the time you spend at work during the week. When (how 

often), where, how, and for how long do you plan to break up your sitting time 

and increase time spent standing and in light movement at work over the next 6 

weeks?  

 

Coping Strategies: 

What are some challenges you foresee with executing these strategies? What do 

you think is something you can do in order to successfully overcome these 

challenges? 

 

Please write down your plans in the following table. The more precise, concrete 

and personal you formulate your plans, the more they can help you.  

 

Reminder:  

Frequency is how often a strategy should be used; Intensity is the duration of 

breaks from sitting; Time is when the strategy should be enacted; and Type is the 

activity done during the break from sitting.  

 

Action 

Plans & 

Coping 

Strategies 

 

Frequency 

 

Intensity 

 

Time 

 

Type 

Plan 1  

 

 

 

   

Strategy 1  

 

 

 

Plan 2  

 

 

 

   

Strategy 2  
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Plan 3  

 

 

 

   

Strategy 3  

 

 

 

Plan 4  

 

 

 

   

Strategy 4  

 

 

 

 

Memorize your plans carefully. Visualize the situations and your planned actions 

and make a firm commitment to act as planned. 
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Appendix S: Health Action Process Approach Intervention – List of Text Messages 

(Study 3) 
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List of Sedentary Behaviour-Related Text Messages sent to HAPA-intervention 

Group 

1 (Study Start): Hi Mary-Ann, welcome to the study! You will receive daily reminders 

with tips and strategies to help you reduce your workplace sitting time over the next 6-

wks. 

1 (Challenge): For the next week, your challenge is to get up at least once/hr while at 

work. To make it easier, try to stand up & move around every hour on the hour.  

2 (Fact): Wondering why reducing sitting time is so important? By breaking up your 

sitting time, you can reduce your risk of heart disease.  

2 (T/S): There are a number of easy ways to reduce & break up your sitting time at work! 

To name a few: Use prompts or reminders or try standing during phone calls. 

3 (T/S): Remember - make sure to avoid sitting for more than an hour at a time. Try 

walking around or doing some light stretching while standing. You got this! 

4 (T/S): Hey Mary-Ann, is it time to take a break from sitting at that desk? Get up and 

stretch your legs.  

4 (Challenge): On top of getting up every hour, your challenge for today is to replace 20 

min of sitting with standing and/or walking. Walk to your colleague’s desk instead of 

phoning/emailing them or take a brief walk outside during your lunch break!  

5 (T/S): Just because you are at work does not mean you have to stay seated all day. Be 

sure to take a break between work episodes to get up and move around.   

5 (Fact): By breaking up your sitting time at work you will reduce your risk of 

developing Type II diabetes! 

6 (T/S): Tomorrow try to replace 30 minutes of sitting with standing or walking again. If 

it is easier, you can break it up into smaller amounts.  

7 (T/S): Are you feeling sore or restless? Taking a quick stretch break is a great way to 

loosen up your muscles & joints, increase blood flow, and re-gain focus!  

8 (Challenge): Your 7 day challenge is to get up for at least 3 min every hour while 

sitting at work. Start a timer, put on a 3min song or if you prefer, count to 180 slowly 

before sitting again. By end of day you will know what 3min feels like without a timer!  

9 (T/S): Here is another reason to sit less: substituting sitting with standing or walking 

can help strengthen your bones.  

10 (T/S): Good morning Mary-Ann, make sure you are getting up every hour and staying 

up for 3 minutes while sitting at work today!  
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11 (Challenge): Today - try and aim to replace an hour of sitting time at work with 

standing or walking. Walk to your colleague’s desk instead of phoning/emailing them or 

take a brief walk outside during your lunch break! 

12 (Fact): You are going to want to stand up to read this one! Studies show we sit for an 

average of 9.7 hours/day, with some of us sitting for up to 15 hours in one day! Keep 

breaking up your sitting time at work to stay below that average & try to throw in some 

standing and/or stepping time when you can.  

13 (T/S): Have you been spending a long time on the computer today? For every hour 

you spend working seated, try to stand up & work for 20 min or longer if you prefer.  

14 (Fact): Those who sit for >3 hrs/day watching TV or sitting in front of computers are 

64% more likely to die from heart disease. This includes desk-based computer work!  

15 (Challenge): For the next 7 days aim to break up your sitting at work every 45 min 

and stay up for 4 min. Just because you are not seated does not mean work cant be done!  

16 (T/S): Hey Mary-Ann, hope you are able to make a lot of active choices today! Keep 

it up and soon they will become great healthy habits!  

17 (T/S): Continue breaking up your sitting every 45 min or so with at least a 3 min 

break for the next few days. Squats, lunges and jumping jacks are all great ways to kill 3 

min! Too much?!? Just take a standing break or a quick stroll around the office! 

18 (Challenge): Tomorrow, try to replace as many sedentary work activities with active 

ones! Text or e-mail standing up, take the stairs instead of elevator, stand up on the bus, 

take a walk during lunch, have a ‘walking’ meeting - just keep moving!  

19 (Fact): DID YOU KNOW? Replacing prolonged sitting at work with periods of light 

movement can have a positive effect on glycemic (blood sugar) control. 

20 (T/S): Keep up with those 2-4 min breaks every 45 min and on top of that try to 

replace 60 min of sitting a day with standing. An hour workout would be a great 

replacement to sitting! Sit less and get fit? Sounds great!  

20 (T/S): Keep up with those 2-4 min breaks every 45 min and on top of that try to 

replace 60 min of sitting a day with standing. Walk to your colleague’s desk instead of 

phoning/emailing them or take a brief walk outside during your lunch break! 

22 (T/S): As Bob Marley would say, "Get up, Stand up, Stand up for your health". Okay 

those aren't quite the lyrics, but you get it. Stand up!  

23 (T/S): Next time you finish sending an email, or accomplishing a big day’s task - take 

a break to stand up or walk around the office.  

24 (T/S): Finding it hard to remember to take frequent breaks from sitting at work? Try 

using a prompt/reminder to determine certain ‘standing times’ throughout the day! 
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25 (Challenge): This week(end) try to get in 90 min of standing, walking or exercise 

each day during times that would normally be spent sitting. Go to the gym for an hour, 

break it up into 20 min chunks, do whatever you want to make it happen! 

26 (Fact): Not sure why sitting too much is a problem? Even as little as 2 hrs of sitting 

can result in 50% reduced glucose tolerance and 39% reduced insulin sensitivity.  

27 (T/S): Make a lot of phone calls, write a lot of emails, spend a lot of time in meetings 

- all the while being seated? Try doing some of these things standing! Who knows - you 

might find you prefer it!  

28 (T/S): Remember: Stand up, Sit less, Move more, More often! 

29 (Challenge): With only 2 weeks left of these texts it is time to make sure you are on 

track with the recommendations for sitting. From now on, try to get up every 30 min for 

at least 4 min. Do some work standing or take quick stretching breaks, anything that gets 

you up and moving!  

30 (T/S): Got a break at work? Go for a walk around the office, or better yet, for a brief 

walk outside instead of spending it sitting down.  

30 (Fact): Breaking up your sitting time can reduce your risk for certain types of cancer. 

You have more control over your health than you think!   

31 (T/S): Pick 5 desk-based exercises (squats, lunges, jumping jacks, calf raises, push-

ups, etc.) and do each one for a minute during one of your breaks. Do this each day for 

the remainder of the 6 wks and see how many you can do by the end! Practice makes 

perfect!  

32 (Challenge): Your challenge this week: replace 100 min/day of time usually spent 

sitting at work (before these texts changed your life) with standing/light movement. If 

you were already doing this for 90 min, that only leaves 10 more min during the day to 

replace! Bonus points for working up a sweat! 

33 (T/S): How has taking more frequent breaks from sitting at work been? Hopefully it 

makes you feel energized and less lazy!  

34 (T/S): Here's a tip to decrease your sitting time: if you take public transportation to 

work try standing instead of sitting. If you live only a close distance away & drive, 

perhaps try walking or cycling one day a week!  

36 (Challenge): For the last 7 days, your challenge is to take REGULAR BREAKS from 

sitting at work by standing up every 30 min!  

36 (Challenge): Is that 100min still feeling overwhelming? If you get up every 30min for 

4 min during your work or free time, that counts for over 1/2 of the 100min in 7 hrs. 
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37 (T/S): Drink water and GET UP for refills! Have to pee? That’s okay - not only is 

staying hydrated healthy, but making those trips to the washroom can be a great way to 

take a break from sitting. 

38 (T/S): Be sure to make frequent sit-to-stand transitions while working at your desk 

today! Need help? There are a number of free apps available for your phone or desktop 

which can act as prompts or reminders to take regular breaks from sitting.  

39 (Challenge): This week try to replace 2 hours a day of sitting at work with standing, 

walking or activity instead. This may seem like a lot, but if you have been keeping up it's 

only 20 more minutes a day than last week! That's nothing! 

40 (T/S): Hey Mary-Ann, are you watching carefully that you are breaking up your 

sitting time at work often enough? 

40 (T/S): Another great way to create opportunities for yourself to take regular breaks 

from sitting is to move your trash bin away from your desk! Getting up to use it will 

increase your movement throughout the day! At very least, it will give you an 

opportunity to work on your ‘paper toss’ shooting game?! 

41 (T/S): Looking for ways to increase your time spent moving while at work? Try 

walking to speak with co-workers instead of e-mailing. Take standing breaks every 30 

min. Take stairs instead of the elevator! If you’re still having trouble finding ways to 

reduce your sitting time, grab a colleague & go for a walk together at lunch! 

42 (T/S): Enjoying taking regular breaks from sitting during work hours? Perhaps, look 

into getting yourself an ACTIVE WORKSTATION. There are a number of sit-to-stand 

desks designed to increase movement at work!  

43 (Study End): Time to keep up these goals on your own. Hopefully they have become 

habits by now, & if not, just keep practicing them until they are automatic! Your health is 

worth the effort.  

Questionnaire Completion Reminders (at Weeks 2, 4, and 6): 

14: It has been 2 weeks! Check your e-mail for the next questionnaire, it should take less 

than 10 minutes. Why not do it standing up?  

15 (if necessary): Reminder to complete the week 2 questionnaire if you have not yet 

done so!  

28: Hope you have had a great, active break today. Please check your e-mail for the week 

4 questionnaire!  

29 (if necessary): If you haven't completed the week 4 questionnaire yet please do so 

today!  

42: Hey Mary-A, it's been 6 weeks, please check your e-mail for the fourth questionnaire.  



 312 

43 (if necessary): If you haven’t done the week 6 questionnaire yet please do it ASAP. 

Once you’re done, why not stand up when you’re on your next work phone call?  

Planning Reminders (Weeks 3 and 5): 

21: Remember the plans you set 3-weeks ago! Planning is an on-going process. Take a 

moment to look at the strategies you set for yourself & consider if they are helping you to 

achieve your goal of taking a break from sitting at work every 30-45 min for at least 2-4 

min.  

35: Its been 5-weeks! How have your plans worked so far? What has worked from the 

strategies we previously discussed to reduce & break up your sitting time? Formulate a 

new set of action & coping plans for this week to help you continue to reduce & regularly 

break up your sitting time at work. 
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Appendix T: Debriefing Letter (Study 3) 
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DEBRIEFING FORM 

 
Project Title: Using a combined Health Action Process Approach and mHealth Intervention to 

Reduce Workplace Sitting Time in Office-Working Adults 

 

Investigators: Scott Rollo, Ph.D. Candidate (Principal Investigator; arollo@uwo.ca) & Harry 

Prapavessis, Ph.D. (Co-investigator; hprapave@uwo.ca), School of Kinesiology, Western 

University.  

 

Thank you for your participation in this study. The purpose of the study was to determine whether 

a Health Action Process Approach-based planning and tailored text message intervention can 

reduce workplace sitting time by increasing frequency and length of breaks from sitting and non-

sedentary behaviours (i.e., time spent standing and walking) among adult office workers.   

We anticipated that participants who received the planning session and tailored text messages 

would report greater break frequency and break duration, time spent standing, and time spent in 

light-intensity physical activity, compared to participants who did not receive this information. In 

addition, it was hypothesized that participants in the intervention group would report greater 

action and coping planning and action control towards reducing workplace sitting time, as well as 

improved work- and health-related outcomes. 

 

What you were told: All participants were asked to complete a brief online questionnaire on five 

occasions (i.e., once every two weeks) over an 8-week period. The online questionnaires included 

demographic questions, as well as questions that asked about health-related behaviours and 

outcomes; and your sitting patterns. All responses are completely confidential.  

What you were not told: Approximately one half of participants received a single one-on-one 

behavioural counselling session regarding reducing workplace sitting time, as well as daily 

sitting- and activity-related text messages. We also did not disclose the true purpose of the study 

to you upon study initiation.  

Why did we withhold certain information? 

Due to this being a health behaviour change intervention targeting sedentary behaviour in 

office-workers and the fact that participants were randomized into either an intervention 

(treatment group) or control (no treatment group); it was deemed necessary to withhold particular 

key information that may influence a participant's performance or response. Further, this was 

done to assure scientific and methodological rigour. We believe it was necessary that we withhold 

the true purpose (stated above) of the study from all participants until study completion.  

This is because we did not want you as a participant to be aware of: (a) the fact that this 

was an intervention, (b) the existence of experimental conditions, and (c) that the purpose was to 

target reductions in sedentary behaviour at work. This was done to prevent participation bias (i.e., 

individuals who may naturally be interested in this type of health promotion study) and response 

bias on behalf of participants (i.e., participants being motivated or influenced to respond in a 

certain manner because they were told the purpose was to ‘reduce workplace sitting time’. 
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If you were randomized into the control group and did not receive the intervention, we 

are happy to now offer you the same intervention as those who were initially assigned to the 

treatment condition. It is entirely up to you as to whether you would like to accept our offer. If 

you are interested in learning more, please contact the researcher, Scott Rollo, by email at 

arollo@uwo.ca. 

 

If you are uncomfortable with having been deceived, you are free to withdraw your data 

from the sample. If necessary, please notify the researcher, Scott Rollo, by email at 

arollo@uwo.ca. 

 

Confidentiality and Publication  

All data collected will remain confidential and accessible only to the investigators of this study 

and if required, Western University Health Sciences Research Ethics Board whom may access 

study data for monitoring or audit purposes. Your data will be retained for 7 years and will be 

stored on a password-protected University of Western Ontario computer located in the Exercise 

and Health Psychology Lab in the Arthur & Sonia Labatt Health Sciences Building Room 408. 

The information from this research project will be submitted, upon completion, for publication in 

a peer-reviewed academic journal as well as presented at relevant conferences.  

Contacts for Further Information  

If you require any further information regarding this research project or your participation in the 

study you may contact Scott Rollo (arollo@uwo.ca) or Harry Prapavessis (hprapave@uwo.ca). If 

you have any questions about your rights as a research participant or the conduct of this study, 

you may contact The Office of Research Ethics (519) 661-3036, email: ethics@uwo.ca.  

Thank you,  

 

Scott Rollo, MSc, BA 

PhD Candidate, Kinesiology  

Exercise and Health Psychology Laboratory  

School of Kinesiology 

The University of Western Ontario Canada 

 

Harry Prapavessis PhD        

Professor 

Director Exercise and Health Psychology Lab 

School of Kinesiology 

The University of Western Ontario 
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Appendix U: Means, Standard Deviations, and Test Statistics for HAPA Motivational 

Constructs and Goal Intentions Post-Intervention – Intent-to-treat sensitivity analyses 

following multiple imputation to handle missing data (Study 2) 
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Outcome Group Test Statistic 

 Intervention Attention-Control Control  

 M (SD) M (SD) M (SD)  

Outcome Expectancies 4.05 (.22)  3.76 (.42) 3.55 (.76) F(2,84) = 5.41, p = .006, ηρ
2 = .11 

Risk Perceptions 3.77 (.68) 3.75 (.47) 3.63 (.75) F(2,93) = .451, p = .638, ηρ
2 = .01 

Self-Efficacy (Work)     

Sitting Time 32.42 (22.01) 34.70 (25.11) 30.48 (18.66) F(2,91) = .300, p = .742, ηρ
2 = .007 

Break Frequency 42.77 (26.95) 28.37 (21.47) 33.43 (27.45) F(2,93) = 2.64, p = .077, ηρ
2 = .05 

Break Duration 61.61 (22.39) 60.05 (29.49) 57.45 (31.90) F(2,91) = .157, p = .855, ηρ
2 = .003 

Standing Time 19.99 (16.97) 30.82 (24.85) 30.35 (23.51) F(2,90) = 2.03, p = .138, ηρ
2 = .04 

Light Movement 25.36 (17.30) 25.33 (19.89) 25.04 (17.10) F(2,91) = .003, p = .997, ηρ
2 = .00 

Self-Efficacy (Leisure)     

Sitting Time 36.73 (20.57) 43.23 (23.73) 30.85 (21.10) F(2,91) = 2.68, p = .074, ηρ
2 = .06 

Break Frequency 44.06 (32.73) 41.77 (28.75) 40.95 (26.86) F(2,93) = .088, p = .916, ηρ
2 = .002 

Break Duration 59.23 (32.71) 63.28 (30.45) 77.14 (17.01) F(2,91) = 3.33, p = .040, ηρ
2 = .07 

Standing Time 35.87 (19.40) 37.03 (27.66) 30.70 (16.99) F(2,90) = .696, p = .501, ηρ
2 = .02 

Light Movement 37.20 (23.93) 39.16 (23.32) 38.04 (23.86) F(2,93) = .056, p = .946, ηρ
2 = .001 

Intention (Work)     

Sitting Time 3.92 (.86) 3.56 (.87) 3.81 (.92) F(2,91) = 1.48, p = .233, ηρ
2 = .03 

Break Frequency 3.84 (.88) 3.52 (.66) 3.65 (.96) F(2,91) = 1.14, p = .324, ηρ
2 = .02 

Break Duration 3.73 (.80) 3.17 (.97) 3.49 (.89) F(2,90) = 3.11, p = .049, ηρ
2 = .07 

Standing Time  3.73 (.85) 3.14 (.88) 3.75 (1.02) F(2,93) = 4.86, p = .010, ηρ
2 = .10 

Light Movement 3.54 (.85) 3.46 (.70) 3.52 (1.01) F(2,90) = .076, p = .927, ηρ
2 = .002 

Intention (Leisure)     

Sitting Time 4.18 (.58) 3.83 (.55) 3.61 (1.18) F(2,89) = 3.36, p = .039, ηρ
2 = .07 

Break Frequency 4.01 (.82) 3.61 (.75) 3.62 (1.11) F(2,91) = 1.84, p = .165, ηρ
2 = .04 

Break Duration 3.73 (.98) 3.55 (.73) 3.68 (1.09) F(2,91) = .314, p = .731, ηρ
2 = .007 

Standing Time 3.93 (.85) 3.42 (.71) 3.71 (.93) F(2,90) = 3.00, p = .055, ηρ
2 = .06 

Light Movement 3.77 (.92) 4.07 (.58) 3.85 (1.17) F(2,89) = .859, p = .427, ηρ
2 = .02 
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