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Abstract 

The university years often overlap with young adulthood which is a key life stage when health 

behaviours and wellbeing may be compromised.  To inform culturally appropriate 

interventions to address this, there is a need for more research in Arabic speaking populations 

as research with university students in Western countries may not be generalizable in the Arab 

world due to socio cultural differences.  The aim of this thesis was to understand physical 

activity, sedentary behaviour and psychological wellbeing in Emirati university students. 

 

Study one was a psychometric study of a self-administered version of the Global Physical 

Activity Questionnaire-Arabic (GPAQ-Arabic).  A total of 93 Emirati university students 

completed the instrument on two occasions 7 days apart, and 48 also wore an accelerometer 

for 7 days.  Test-retest reliability and criterion validity were assessed using Spearman’s rho 

and Bland-Altman plots.  Test-retest reliability was acceptable for moderate to vigorous 

physical activity (MVPA), but fair for sedentary behaviour.  Criterion validity of the MVPA 

measure was fair.   

 

Study two involved the development and psychometric assessment of a domain specific, self-

administered, Arabic language, sedentary behaviour questionnaire (The Sitting and Reclining 

Time Questionnaire-Arabic [SART-A]).  A total of 61 Emirati university students completed 

the instrument on two occasions 7 days apart, and 26 also wore an accelerometer for 7 days.  

Test-retest reliability and criterion validity were assessed using Spearman’s rho and Bland-

Altman plots.  Test-retest reliability of the SART-A was acceptable for weekday, weekend day 

and usual day sedentary behaviour, however the criterion validity of the instrument was less 

promising.   

 

Studies three, four and five used data from a cross-sectional survey study of Emirati university 

students.  A total of 628 participants completed Arabic language questionnaires assessing 

physical activity; sedentary behaviour; psychological wellbeing; knowledge of physical 

activity guidelines and mental health benefits, and preferences for activity type and context.  

Generalised linear modelling was used to assess potential differences in prevalence by gender.  

Bivariate associations using explanatory variables of age, gender and BMI were also explored 

for knowledge of physical activity guidelines and mental health benefits, and preferences for 
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activity type and contexts.  Almost three-quarters (74%) of students met guidelines of >150 

minutes of MVPA/week.  Median time spent in sedentary behaviour was 10 hours/day on a 

usual day, weekday, and weekend day.  A total of 69% reported high or very high satisfaction 

with life.  However, 65% also reported depressive symptoms, 69% reported anxiety symptoms, 

and 46% reported stress.  No significant gender differences were found.  Only 3% of 

respondents correctly identified activity guidelines as 150 mins/week MVPA.  Most 

respondents believed that exercise could improve wellbeing (69%), and help manage 

depression (71%) and anxiety/stress (74%).  Women were more likely than men to view 

exercise as a way to manage depression (p=0.003) and anxiety/stress (p=0.002). A fun element 

was the most preferred context for physical activities (87.1%).  Walking (66.7%) and 

swimming (61.7%) were the most preferred activity types.  Men had significantly higher odds 

to prefer competitive activities; and football, weights, and jogging.  Women had significantly 

higher odds to prefer activities with people of the same gender, with supervision and done at 

home; and walking, aerobics, cycling, squash, and yoga.   

 

Study six involved five focus groups with female Emirati university students (n=25) to explore 

barriers to and enablers of physical activity.  Emergent themes were identified and analysed 

using Nvivo software.  The main barriers were lack of family support, gender roles associated 

with family responsibilities, social media use, lack of convenient access to female only 

facilities, and hot weather.  The main enablers were low cost and convenient female only gyms; 

support via friends, family and social media; and physical activity timetabled within the 

academic schedule. 

 

Study seven was a systematic review and meta-analysis study to assess the efficacy of physical 

activity interventions to promote wellbeing in university students.  Five databases were 

systematically searched to identify randomised controlled trials.  Methodological quality of 

studies was assessed using Downs and Black scale and quantitative analysis was performed 

using Revman 5.3 software.  A total of 6,138 studies were identified and 11 were included in 

the final review.  Overall, there was a small significant effect of physical activity for depression 

(standardised mean difference (SMD) 0.47), and anxiety (SMD 0.28).  There was no significant 

effect of physical activity for quality of life.  
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This research program indicates that Emirati university students have high levels of sedentary 

behaviour, depression and anxiety.  Physical activity interventions could be an acceptable and 

effective way to manage depression and anxiety, however, the majority of students lack 

knowledge of physical activity guidelines.  Interventions should be tailored by gender for 

context and type and should also consider specific socio-cultural barriers and enablers related 

to female students’ participation.  More research is needed to identify valid self-report 

measures of MVPA for this population. 
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Introduction to Chapter 1 

The aim of Chapter 1 is to provide a context for the research program by providing a critical 

review of relevant literature and identifying gaps in the existing knowledge base.  This section 

also details the aims and objectives of this thesis. 

 

Section 1 describes the prevalence and health implications of physical activity participation 

(1.1.1), sedentary behaviour (1.1.2), and wellbeing (1.1.3) among university students.   

 

Section 2 provides background, public health and socio-cultural information about the United 

Arab Emirates (UAE) (1.2.1).  Literature regarding the measurement of physical activity and 

sedentary behaviour in Arabic speaking populations is presented (1.2.2), as well as the 

prevalence of physical activity and sedentary behaviour of university students in Gulf 

Cooperation Council (GCC) countries (1.2.3).  The final part of Section 2 presents literature 

on the prevalence of psychological wellbeing of university students and adults in GCC 

countries (1.2.4).   

 

Section 3 presents research to inform physical interventions for psychological wellbeing in 

university students.  This includes evidence on the associations between physical activity and 

psychological wellbeing in university students (1.3.1), university students’ understanding of 

physical activity recommendations and mental health benefits (1.3.2), physical activity context 

and type preferences of university students (1.3.3), as well as the barriers to and enablers of 

physical activity participation in university students (1.3.4).   

 

Section 4 summarises the current gaps in the existing knowledge base to provide the context 

for the current research program (1.4).  The aims and objectives of the PhD program are 

presented followed by an outline of the thesis (1.5).   

 

This research program is underpinned by a behavioural epidemiological framework (Sallis, 

Owen, & Fotheringham, 2000) which focuses on understanding health behaviour patterns, as 

part of population wide initiatives to prevent disease and promote health (Sallis et al., 2000).  
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Chapter 1: Literature Review 

The university years are a critical transition period for many people (Lepore, Miles, & Levy, 

1997).  University typically occurs during young adulthood, when enduring lifestyle 

behaviours are formed (Steptoe et al., 2002) and people’s global evaluations of their wellbeing 

appear to worsen more than any other time in the adult lifespan (Maher et al., 2013).  This time 

is characterised by psychological and social changes related to the development of an 

autonomous personal life (Bayram & Bilgel, 2008), and attending university provides students 

with the opportunity to learn and to develop psychosocially (Tao, Dong, Pratt, Hunsberger, & 

Pancer, 2000).  However, the transition from high school to university has also been identified 

as an acute stressor (Gall, Evans, & Bellerose, 2000).  This transition is characterised by a 

number of new challenges to which the individual must respond or adjust and that may have a 

significant impact on health, psychological wellbeing and lifestyle behaviours (Von Ah, Ebert, 

Ngamvitroj, Park, & Kang, 2004).   

 

In addition to the new autonomy-related psychological and psychosocial challenges 

experienced by young adults, university students will also experience unique social and 

academic challenges (Bayram & Bilgel, 2008).  Social challenges related to university may 

include moving away from home, establishing new social relationships, reduced contact and 

support from family and friends, social isolation and loneliness (Gall et al., 2000; Von Ah et 

al., 2004).  Academic challenges may include completing coursework, dealing with increased 

academic demands, meeting academic requirements, and managing the volume of material to 

be learned (Bayram & Bilgel, 2008; Beiter et al., 2014; Deasy, Coughlan, Pironom, Jourdan, 

& McNamara, 2015; Friedlander, Reid, Shupak, & Cribbie, 2007).  In addition, university 

students may also encounter financial uncertainty.   

 

The potentially stressful nature of this life stage, combined with the importance of establishing 

a foundation for future health and wellbeing, indicate that university students are an important 

population to study.  Research has highlighted that three major public health issues among 

university students are: declines in physical activity, increases in prolonged sedentary 

behaviour, and poor psychological wellbeing.   
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1.1 Physical activity, sedentary behaviour and psychological wellbeing in university 

students  

 

1.1.1 Physical activity benefits and participation in university students  

Physical activity is defined as any body movement produced by the skeletal muscles that results 

in energy expenditure (Caspersen, Powell, & Christenson, 1985).  The relationship between 

regular physical activity participation and good health and wellbeing in the general population 

is well established.  Physical activity is associated with a reduced risk of all-cause mortality, 

cardiovascular disease, type-2 diabetes, hypertension, breast cancer, colon cancer, gestational 

diabetes, ischemic heart disease, and ischemic stroke (Warburton & Bredin, 2017).  Physical 

activity is also associated with a range of psychological health benefits including reduced risk 

of depression (Penedo & Dahn, 2005; Rebar et al., 2015), anxiety (Rebar et al., 2015), and 

stress (Penedo & Dahn, 2005; Rebar et al., 2015), as well as improved mood (Penedo & Dahn, 

2005).  The World Health Organization (WHO) recommends that adults do at least 150 minutes 

per week of moderate intensity aerobic physical activity, or at least 75 minutes of vigorous 

intensity aerobic physical activity throughout the week, or an equivalent combination of 

moderate and vigorous intensity activities.  It is also recommended that muscle strengthening 

activities involving the major muscle groups be performed at least twice a week (World Health 

Organization, 2010a). 

 

Despite the benefits of regular physical activity participation, it is estimated that 23% of the 

world’s adult population are insufficiently active (World Health Organization, 2010b).  

Physical inactivity is a global pandemic causing a worldwide disease burden in morbidity and 

mortality (Kohl et al., 2012) and is estimated to be the cause of 3.2 million deaths globally 

(World Health Organization, 2016).  A review of economic burden conservatively estimated 

that illnesses associated with physical inactivity cost health care systems approximately $53.8 

billion in 2013 and were responsible for 13.4 million disability adjusted life years worldwide 

(Ding et al., 2016).   

 

A significant drop in physical activity participation appears to occur during the transition from 

high school to university (Bray & Born, 2004; Han et al., 2008; Kwan, Cairney, Faulkner, & 

Pullenayegum, 2012).  For the majority of university students this decline in frequency of 

participation never fully reverses back to high school levels (Driskell, Kim, & Goebel, 2005).  

Results from a meta-analysis indicated that 30-50% of university students do not meet the 
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physical activity recommendations (Keating, Guan, Pinero, & Bridges, 2005) while a large 

study (n=67,861) with American university students found that 50% did not meet moderate to 

vigorous physical activity (MVPA) recommendations (Dinger, Brittain, & Hutchinson, 2014).  

There also appears to be a gender disparity in participation with male university students 

significantly more likely to meet physical activity recommendations than their female 

counterparts (Dinger et al., 2014; Keating et al., 2005).   

 

Previous research conducted with university students has identified associations between 

physical inactivity and adverse academic, physical health, mental health, and lifestyle 

behaviour outcomes.  Studies with American university students reported that physical 

inactivity was associated with decreased academic performance (Keating, Castelli, & Ayers, 

2013; Wald, Muennig, O'Connell, & Garber, 2014), decreased likelihood of academic retention 

(Melnyk, Kelly, Jacobson, Arcoleo, & Shaibi, 2014) and increased risk of student burnout 

(Baghurst & Kelley, 2014).  Decreased levels of physical activity participation are associated 

with increases in weight gain, body mass index (BMI), body fat percentage and fat mass in 

American freshman university students (Butler, Black, Blue, & Gretebeck, 2004; Jung, Bray, 

& Martin Ginis, 2008; Wengreen & Moncur, 2009).  Other research including undergraduate 

level students found that physical inactivity was associated with higher BMI (Dinger et al., 

2014) and elevated resting heart rate (Danoff & Raupers, 2014).  Physical inactivity has been 

shown to have a positive association with poor mental health (Vankim & Nelson, 2013), and 

increased risk of depression (Dinger et al., 2014; Elliot, Kennedy, Morgan, Anderson, & 

Morris, 2012; Taliaferro, Rienzo, Pigg, Miller, & Dodd, 2009), stress (Baghurst & Kelley, 

2014; Vankim & Nelson, 2013), suicidal behaviour (Elliot et al., 2012; Taliaferro et al., 2009) 

and daily hassles (Nguyen-Michel, Unger, Hamilton, & Spruijt-Metz, 2006) in university 

students.  Given the importance of this life stage as a time for establishing health behaviours, 

it is concerning to note that physical inactivity is also associated with inadequate sleep and 

unhealthy eating in university students (Dinger et al., 2014).  Thus, the negative consequences 

of physical inactivity are well documented   

 

1.1.2 Sedentary behaviour prevalence in university students and potential health impact 

Sedentary behaviour can be defined as “any waking activity that requires an energy expenditure 

ranging from 1.0-1.5 (basal metabolic rate) while in a sitting or reclining posture (Tremblay et 

al., 2017).  Research in the general population has highlighted a positive association between 
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sedentary behaviour and a range of public health concerns.  Specifically, prolonged sedentary 

behaviour has been associated with adverse physical health outcomes such as type 2 diabetes, 

cancer, and cardiovascular diseases (Biswas, Oh, Faulkner, & et al., 2015; Thorp, Owen, 

Neuhaus, & Dunstan, 2011), metabolic syndrome (Dunstan et al., 2005; Edwardson et al., 

2012), obesity (Dunstan et al., 2005; Hadgraft et al., 2015; Wilmot et al., 2012), and all-cause 

mortality (Dunstan et al., 2010; Katzmarzyk, Church, Craig, & Bouchard, 2009).  Associations 

have also been shown between prolonged sedentary behaviour and depressive symptoms 

(Rhodes, Mark, & Temmel, 2012), low quality of life (Rhodes et al., 2012) and psychiatric 

disorders (Thorp et al., 2011). 

 

There is mixed evidence concerning the impact of physical activity to attenuate or eliminate 

the adverse effects of prolonged sedentary behaviour.  Research in the general population has 

found that the negative outcomes of prolonged sedentary behaviour occur independently of 

meeting moderate to vigorous physical activity (MVPA) recommendations in both longitudinal 

(Thorp et al., 2011) and meta-analysis (Wilmot et al., 2012) studies.  However, a more recent 

meta-analytic study of physical activity and sedentary behaviour in over one million men and 

women found that high levels of moderate physical activity (60-75 minutes per day) eliminate 

the risk of death associated with sedentary behaviour and attenuates the risk of death associated 

with prolonged television viewing (Ekelund et al., 2016).  Another study with a large sample 

(n=3292) of European adults found that regular physical activity participation (> 5 days per 

week) eliminated the association between time spent watching television and multimorbidity 

in adults (Marques, Santos, Peralta, Sardinha, & González Valeiro, 2018).   

 

Research on sedentary behaviour prevalence of university students has produced varied results.  

Research utilising self-report questionnaires found that Canadian university students spend an 

average of 11.88 ( 3.46) hours per day (or 712.8 mins/day) (Moulin & Irwin, 2017) and 

American university students spend an average of 382 ( 244.1) minutes per day (Quartiroli & 

Maeda, 2014) in sedentary behaviour.  Research using objective measures (accelerometers) 

show more consistent findings with American university students recording an average of 600-

660 minutes per day (Conroy, Maher, Elavsky, Hyde, & Doerksen, 2013; Peterson, Sirard, 

Kulbok, DeBoer, & Erickson, 2018) and Portuguese university students recording an average 

of 770 minutes per day of sedentary behaviour (Clemente, Nikolaidis, Martins, & Mendes, 

2016).  Regardless of measurement method, the likelihood of prolonged sedentary time is high 
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in university students due to sitting associated with attending classes, studying for exams and 

assessments as well as sedentary activities across other domains such as transportation, screen 

usage and possibly work-related activities.   

 

Understanding domain specific sedentary behaviour is important as it provides context for 

where the behaviour occurs and because certain domains (e.g. television [TV] viewing) are 

more resistant to the treatment effect of physical activity (Ekelund et al., 2016).  In addition, 

there may be gender differences in domain-specific sedentary behaviour.  Research with 

American and European university students has shown that male university students spent 

significantly more time sedentary in the domains of study (Rouse & Biddle, 2010), TV viewing 

(Buckworth & Nigg, 2004), and computer use (Buckworth & Nigg, 2004; Rouse & Biddle, 

2010).  Female university students report spending more time sedentary for sitting and talking 

(Rouse & Biddle, 2010).  Another study with Spanish university students found that men 

engaged in significantly more sedentary behaviour for transport on weekdays only and for 

leisure purposes on weekend days only (Felez-Nobrega, Hillman, Cirera, & Puig-Ribera, 

2017).  Prolonged engagement in sedentary behaviour in specific domains may also be 

associated with certain outcomes.  In American university students, high sedentary behaviour 

from cell phone use has been found to be associated with decreased cardiorespiratory fitness 

and a broader pattern of sedentary behaviour (Lepp, Barkley, Sanders, Rebold, & Gates, 2013).  

Prolonged sedentary behaviour whilst engaging in technology (e.g. computer use) has also been 

shown to be positively associated with depression in Swedish (Thomée, Eklöf, Gustafsson, 

Nilsson, & Hagberg, 2007) and American (Morgan & Cotten, 2003) university students.  The 

potential association of certain domains of sedentary behaviour (e.g. technology and screen 

based) with adverse mental health outcomes is of concern as such sedentary behaviour domains 

are a particularly prominent part of university student lifestyle. 

 

1.1.3 Psychological wellbeing in university students 

Wellbeing is defined as a person’s cognitive and affective evaluation of his or her life (Diener, 

Oishi, & Lucas, 2002).  Wellbeing can be operationalised as a broad category of constructs 

including people’s emotional responses or affect, and global judgements of life satisfaction 

(Diener, Suh, Lucas, & Smith, 1999).  Examples of constructs related to emotional responses 

or affect include anxiety, distress, stress, depression, and self-esteem.  Examples of constructs 

related to global judgements of life satisfaction include satisfaction with life and quality of life.  
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Indicators of psychological wellbeing can, therefore, include both positive and adverse states.  

It is important to emphasise that individual constructs may need to be understood in their own 

right, yet there may also be substantial correlation between constructs (Diener et al., 1999).  

Therefore, the current research will present data on specific psychological wellbeing constructs 

independently (e.g. levels of depression in university students) and also highlight relationships 

between wellbeing constructs where evident (e.g. association between stress and life 

satisfaction in university students).   

 

Many university students report low psychological wellbeing, possibly due to stress associated 

with increased life demands (Schaufeli, Martínez, Pinto, Salanova, & Bakker, 2002) such as 

separation from family, establishing new living arrangements, and a new way of learning 

(Lüdtke, Roberts, Trautwein, & Nagy, 2011) and increased responsibility over personal matters 

(Hunt & Eisenberg, 2010; LaCaille, Dauner, Krambeer, & Pedersen, 2011).  The university 

years typically coincide with young adulthood, which is a time when people’s global 

evaluations of their psychological wellbeing appear to worsen more than any other time in the 

adult lifespan (Maher et al., 2013).  In a large American study with people aged 9-90, it was 

reported that self-esteem was at one of its lowest points in the lifespan at the beginning of the 

18-22 age range (Robins, Trzesniewski, Tracy, Gosling, & Potter, 2002).  Furthermore, three 

quarters of all mental disorders start by the age of 24 years (Kessler et al., 2007).   

 

The prevalence of poor psychological wellbeing is significantly higher in university students 

than in their peers in the general population (Stallman, 2010).  In that study, 19.2% of 

Australian university students reported psychological distress compared to only 3% in the 

general population.  A similar trend has also been identified in Canadian university students 

where undergraduate students were significantly more likely to report psychological distress 

than adults in the general population (Adlaf, Gliksman, Demers, & Newton-Taylor, 2001).  A 

review study also found that university students reported a higher number of mental disorders 

than those in the general adult population (Hunt & Eisenberg, 2010).   

 

A large study conducted with American university students (n=14,175) recorded a prevalence 

of 17.3% for depression, 4.1% for panic disorder, 7% for generalised anxiety, 6.3% for suicide 

ideation, and 15.3% for nonsuicidal self-injury (Eisenberg, Hunt, & Speer, 2013).  Other 

research with American students has found that 33% of students reported symptoms of 

depression, 40% reported symptoms of anxiety, and 38% reported symptoms of stress (Beiter 
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et al., 2014).  There has been a two-fold increase from 1988 to 2001 in the number of students 

reporting depression (Benton, Robertson, Tseng, Newton, & Benton, 2003) and the severity of 

cases reported has also increased (Hunt & Eisenberg, 2010).   

 

This poor psychological wellbeing can have significant implications for university students in 

terms of physical and mental health.  Research with American university students has shown 

positive associations between constructs of depression, anxiety and stress and physical health 

outcomes including bronchitis, ear infection, sinus infection, strep throat (Adams, Wharton, 

Quilter, & Hirsch, 2008), illness (Rawson et al., 1994) and chronic disease (Thoits, 2010).  

Excessive stress has been associated with decreased life satisfaction (Bailey & Miller, 1998) 

in American university students.  Depression has also been reported to be associated with self-

harm (Serras, Saules, Cranford, & Eisenberg, 2010), and suicide ideation (Arria et al., 2009) 

in American university students. 

 

Poor psychological wellbeing may also have a deleterious effect on the academic and social 

life of university students.  Past research identified an association between depression and low 

academic performance (Eisenberg, Golberstein, & Hunt, 2009; Hysenbegasi, Hass, & 

Rowland, 2005), and impaired academic productivity (Heiligenstein, Guenther, Hsu, & 

Herman, 1996).  Depression and anxiety have been shown to be associated with increased risk 

of student withdrawal (Eisenberg et al., 2009; Van Ameringen, Mancini, & Farvolden, 2003) 

whilst high levels of stress has also been identified as a predictor of student burnout (Santen, 

Holt, Kemp, & Hemphill, 2010).  Research with American university students reported that 

poor psychological wellbeing is associated with poor social relationships with other students 

(Salzer, 2012), and faculty (Byrd & McKinney, 2012; Salzer, 2012) as well as unstable intimate 

relationships (Dyrbye, Thomas, & Shanafelt, 2006).  It is evident that poor psychological 

wellbeing is prevalent in university students and this can be negatively associated with physical 

and mental health as well as academic performance and social relationships.   

 

Summary 

Physical activity tends to decline between high school and university.  Also, those who are 

inactive are less likely to adopt healthy behaviours in other domains (e.g. healthy eating).  

There are also negative health consequences associated with sedentary behaviour and 

inconclusive evidence concerning the effect of physical activity for attenuating or eliminating 
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sedentary behaviour risk.  Domain specific assessment of sedentary behaviour provides context 

on where the behaviour occurs and certain domains (e.g. TV viewing) have shown to be more 

resistant to the treatment effect of physical activity.  University students also report poorer 

psychological wellbeing than their peers in the general population.  Inactive lifestyles (low 

physical activity and high sedentary behaviour) and poor psychological wellbeing can have 

adverse effects on physical and mental health outcomes as well as academic performance.   

 

1.2  Physical activity, sedentary behaviour, and psychological wellbeing in Emirati 

university students  

Studies of physical activity, sedentary behaviour, and psychological wellbeing need to consider 

the cultural context.  Much of the research in these areas is however from Western countries.  

Results from studies with university students in Western countries may not be generalisable to 

other countries because of different socio-cultural norms, particularly for women.  

Understanding health behaviours and wellbeing in other countries is important because of the 

associated specific public health concerns.  The next section provides a background to the 

United Arab Emirates (UAE) and the current knowledge base related to public health, socio-

cultural norms and measurement of physical activity, sedentary behaviour, and psychological 

wellbeing in this region.   

 

1.2.1 The United Arab Emirates (UAE): public health and socio-cultural contexts 

The UAE was established in 1971 as a federation of seven Emirates (Abu Dhabi, Ajman, 

Dubai, Fujairah, Ras Al Khaimah, Sharjah, and Umm Al Quwainn).  The UAE is a member of 

the Gulf Cooperation Council (GCC), an alliance of neighbouring oil producing countries on 

the Arabian Gulf (the GCC consists of UAE, Bahrain, Kuwait, Oman, Qatar, and Saudi Arabia) 

(see Figure 1.1).  The population of the GCC is approximately 54 million people (World Bank, 

2018) with a large percentage also comprised of foreign expatriate workers.  The discovery of 

oil in the 1960s led to the rapid economic development and urbanisation of the UAE.  The 

population of the UAE is 9.3 million (World Bank, 2018), of which approximately 88% are 

foreign expatriate workers.  Due to its rapid economic development, the local Emirati 

population receive many state benefits such as free education, housing and utility subsidies, 

and monthly stipends.   
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Figure 1. 1 Map of Gulf Cooperation Council (GCC) Countries  

 

 

The rapid transition of the UAE from a nomadic culture to an urbanised and modern business 

hub with a large expatriate population has contributed to changes in lifestyle habits (e.g. 

physical activity, sedentary behaviour), which have had significant implications for public 

health in this region.  Among those aged 30-70 years, the risk of dying from a non-

communicable disease (NCD) is 19% (World Health Organization, 2014).  This risk rate 

exceeds that of other countries where research on university students typically is conducted.  

For example, the risk of dying from NCD in Australia is 9%, United Kingdom is 12%, and in 

the United States is 14% (World Health Organization, 2014).  Given the high risk of NCD 

mortality, it is not surprising that there is a correspondingly high prevalence of conditions 

associated with NCDs in Emirati people.  Past research has identified that 65-69% of adults in 

the UAE are overweight or obese (Hajat, Harrison, & Al Siksek, 2012; Musaiger, Abu-

Aladeeb, & Qazaq, 2000; Ng et al., 2011).  Of those, one study assessed levels of obesity by 

gender and found that women were significantly more likely to be obese than men (38.3% v 

31.6%, p<0.001) (Hajat et al., 2012).  Another study that assessed prevalence of metabolic 

syndrome in female Emirati university students found that 23% were overweight and 10.4% 

were obese and that incidence of metabolic syndrome was associated with overweight/obesity 
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(Al Dhaheri et al., 2016).  Hypertension is another concern with prevalence of 14-27% in 

Emirati adults (Al-Marzouqi et al., 2014; Alkaabi et al., 2016) and 5.4% in female Emirati 

university students (Al Dhaheri et al., 2016).  The UAE has amongst the highest rates of type-

2 diabetes in the world with prevalence of 15.6% in adults aged 20-79 years old (International 

Diabetes Federation, 2017).  Adjusted odds ratio showed that Emiratis were 13.4 times more 

likely to have diabetes than expatriates residing in UAE (Alkaf et al., 2016).   

 

The UAE, like other Muslim Arab countries, has specific socio-cultural norms that distinguish 

it from non-Muslim Western countries.  It is illegal for men and women to cohabit unless 

married or related.  Engaging in sexual relationships outside of marriage and engaging in same-

sex relationships is punishable under UAE law.  Alcohol can only be consumed at licensed 

premises or in the home, provided that the person is not Muslim and has obtained a license 

from the government permitting consumption.  Prayer is an important component of daily life.  

Salat is the obligatory Muslim prayers, which are performed five times per day.  There is a 

separate calendar of religious holidays that are observed, including Ramadan.  Ramadan is an 

annual event whereby followers fast from sunrise to sunset, usually for 29-30 days, as well as 

increasing periods of prayer and performing acts of charity.  Because of sociocultural norms, 

the majority of university students in the UAE will live at home with their parents, rather than 

independently or on campus, and men and women will typically be segregated by campus. 

 

Women may experience specific behavioural limitations due to socio-cultural norms.  Women 

generally wear traditional dress such as an abaya (a black full-body robe-like garment) and 

shayla (a head scarf).  Marriage to a family member (e.g. cousin) is a common practice related 

to traditional beliefs.  Guardianship of women is common in Arab society in the GCC countries 

and women may need to be accompanied by, or seek permission from, a male family member 

(typically father, brother or husband) to engage in certain activities.  Sitting is a prominent part 

of social life in many Arab countries and research with Omani public health managers reported 

that this “sedentary culture” is a key contributor to public health issues (Mabry, Al-Busaidi, 

Reeves, Owen, & Eakin, 2014).  Help seeking behaviour for psychological wellbeing issues is 

not common and stigma associated with mental health issues is common in Arab countries and 

related to traditional social and cultural norms (Dardas & Simmons, 2015).  Past research has 

identified that Emirati women report stress related to increased demands (e.g. education, 

housework) and lack of support from husbands and also from following the sometimes-

outdated views of their parents or elders (Winslow & Honein, 2007).  Due to these distinct 
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socio-cultural differences, it is likely that Western research may not be generalisable to an Arab 

population.   

 

1.2.2 Arabic language questionnaires to assess physical activity and sedentary behaviour  

A systematic review of research on physical activity participation and sedentary behaviour in 

the GCC reported that one of the most commonly used measures of physical activity and 

sedentary behaviour is the Global Physical Activity Questionnaire (GPAQ) (Mabry, Koohsari, 

Bull, & Owen, 2016).  A key strength of the GPAQ compared to other self-report measures is 

that it allows for domain specific measurement across different intensities of activity.  The 

GPAQ is split into three domains (work, transport, and recreation).  Vigorous physical activity 

(i.e. activities that require hard physical effort and cause large increases in breathing or heart 

rate) is assessed for work and recreation domains.  Moderate physical activity (i.e. activities 

that require moderate physical effort and cause small increases in breathing or heart rate) is 

assessed for work, transport and recreation.  The initial GPAQ, known as GPAQ Version 1, 

was a 19-item measure developed under the auspices of the WHO in 2002 to assess physical 

activity.  Following qualitative feedback, it was recommended to remove screening questions 

(3 items) from the measure (Version 2).   

 

Assessment of the psychometric properties of the 19 item GPAQ (Version 1) has been 

conducted in ten countries (Bull, Maslin, & Armstrong, 2009; Trinh, Nguyen, van der Ploeg, 

Dibley, & Bauman, 2009).  Assessment of psychometric properties has also been conducted 

with English language editions of the 16 item Version 2 (Chu, Ng, Koh, & Muller-

Riemenschneider, 2015; Cleland et al., 2014; Herrmann, Heumann, Der Ananian, & 

Ainsworth, 2013) as well as translated editions in Bahasa Melayu, German, Spanish, French, 

and Bengali (Hoos, Espinoza, Marshall, & Arredondo, 2012; Mumu, Ali, Barnett, & Merom, 

2017; Rivière et al., 2016; Soo, Wan Abdul Manan, & Wan Suriati, 2015; Wanner et al., 2017).   

A summary of results for the test-retest reliability and criterion validity of the GPAQ are 

presented in Tables 1.1 and 1.2 respectively.  In most studies, test-retest reliability has been 

reported as moderate to good.  Results for the criterion validity of the questionnaire have been 

more variable and generally range from poor to good.   
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Table 1. 1   

Test-retest reliability of GPAQ in other populations 

   Work Domain Transp

ort 

Recreation Domain Intensity 

Author  

(year) 

N 

Country 

Modality 

Analysis 

VPA MPA Total Total VPA MPA Total MPA VPA MVPA 

Bull 

(2009) 

147 

Bangladesh 

Interview 

Spearman 
 

.72 .57 .58 .57 - .31 - - - - 

Bull  

(2009) 

221 

China 

Interview 

Spearman 
 

.92 .99 .99 .98 1.00 1.00 1.00 - - - 

Bull  

(2009) 

339 

Ethiopia 

Interview 

Spearman 
 

.64 .50 .56 .53 .46 .52 .73 - - - 

Bull  

(2009) 

147 

Indonesia 

Interview 

Spearman 
 

.68 .78 .80 .70 .61 .45 .52 - - - 

Bull  

(2009) 

214 

S. Africa 

Interview 

Spearman 
 

.69 .75 .76 .75 .71 .77 .71 - - - 

Bull  

(2009) 

148 

Japan/ 

Self 

Spearman 
 

.88 .85 .83 .90 .89 .83 .88 - - - 

Bull  

(2009) 

141 

Taiwan 

Interview 

Spearman 
 

.48 .40 .53 .54 .49 .50 .52 - - - 

Trinh 

(2009) 

169 

Vietnam 

NS 

Spearman 
 

.62 .63 - .64 .50 .74 - .70 .58 .69 

Trinh  

(2009) 

 

 

162 

Vietnam 

NS 

Spearman 
 

.68 .47 - .55 .37 .32 - .49 .62 .55 
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Hermann 

(2013) 

54 

USA 

Interview 

ICC 

 

.74 

(.55-

.85) 

 

.68 

(.44-

.81) 

- .54 

(.21-

.74) 

.74 

(.55-

.85) 

.53 

(.19-

.73) 

- .76 

(.58-

.86) 

.80 

(.66-

.89) 

.82 

(.68-

.90) 

Hermann 

(2013) 

16 

USA 
 

Interview 

ICC 

- .87 

(.63-

.96) 

 

- .83 

(.49-

.94) 

.90 

(.72-

.97) 

.96 

(.89-

.99) 

- .88 

(.65-

.96) 

.84 

(.53-

.94) 

.89 

(.68-

.96) 

Chu  

(2015) 

56 

Singapore 
 

Interview 

ICC 

- .29 

(.04-

.51) 

 

- .26 

(.01-

.48) 

.70 

(.54-

.81) 

 

.69 

(.52-

.80) 

- .36 

(.11-

.56) 

.70 

(.54-

.81) 

.28 

(.10-

.48) 

Chu  

(2015) 

54 

Singapore 
 

Self  

ICC 

.59 

(.38-

.74) 

.49 

(.26-

.67) 

 

- .75 

(.60-

.85) 

.76 

(.62-

.85) 

.55 

(.33-

.71) 

- .62 

(.43-

.76) 

.74 

(.59-

.84) 

.79 

(.75-

.91) 

Riviere  

(2016) 

92 

France 
 

Interview 

ICC 

- .48 

(.28-

.64) 

- .67 

(.52-

.79) 

.94 

(.91-

.96) 

.37 

(.15-

.56) 

- .48 

(.28-

.65) 

.84 

(.76-

.90) 

.58 

(.40-

.72) 
 

NS = not specified in paper; MVPA = moderate to vigorous physical activity; MPA = moderate physical activity; VPA = vigorous physical 

activity; Spearman = Spearman rho test used; ICC = Intraclass Correlation Coefficient (95% confidence interval) test used  
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Table 1. 2   

Criterion validity of GPAQ in other populations 

      Intensity 

Author Year Country 

 

Language N Modality 

Referent 

Measure MVPA MPA VPA 

Bull 2009 Bangladesh NS 146 Interview Pedometer .06 - - 

Bull 2009 China NS 215 Interview Accelerometer - .23 .23 

Bull 2009 Ethiopia NS 186 Interview Pedometer .31 - - 

Bull 2009 Indonesia NS 337 Interview Pedometer .30 - - 

Bull 2009 South Africa NS 83 Interview Accelerometer - -.03 .26 

Bull 2009 Japan NS 148 Self Pedometer .23 - - 

Bull 2009 Taiwan NS 220 Interview Pedometer .35 - - 

Bull 2009 India NS 234 Interview Pedometer .35 - - 

Trinh 2009 Vietnam Vietnamese 135 NS Accelerometer .33 .17 -.03 

Trinh 2009 Vietnam Vietnamese 116 NS Accelerometer .19 .09 .02 

Wanner 2017 Switzerland German 119 Self Accelerometer .25 .18 .34 

Wanner 2017 Switzerland French 85 Self Accelerometer .22 .17 .41 

Wanner 2017 Switzerland Italian 150 Self Accelerometer .16 .11 .42 

Alkahtani 2016 Saudi Arabia Arabic 62 Self Accelerometer .32 .24 .32 

Chu 2015 Singapore English 56 Interview Accelerometer .46 (.22-.65) .44 (.20-.63) .52 (.30-.69) 

Chu 2015 Singapore English 52 Self Accelerometer .30 (.03-.53) .28 (.01-.51) .38 (.12-.59) 

Riviere 2016 France French 87 Interview Accelerometer - .10 .38 

Mumu 2017 Bangladesh Bengali 155 Interview Accelerometer .18 - - 

Cleland 2014 N. Ireland English 65 NS Accelerometer .48 - - 

 

NS = not specified in paper; MVPA = moderate to vigorous physical activity; MPA = moderate physical activity; VPA = vigorous physical 

activity  
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Despite its widespread use in the GCC, the test-retest reliability and criterion validity of the 

GPAQ (interview or self-administered) have not been adequately assessed in the Arab world 

(Mabry, Koohsari, et al., 2016).  Initial work assessing test-retest reliability and criterion 

validity of GPAQ-Arabic has been conducted in Saudi university students (Alkahtani, 2016).  

However, this study only sampled male university students and did not assess the complete 

questionnaire (work items were not included).  Furthermore, the study reported that participants 

were assisted in completing the questionnaire by research assistants.  Such procedures can lead 

to external influence on responses.  Additional work is therefore required to assess the full 

GPAQ-Arabic for use with Arabic speaking populations.   

 

Measurement of sedentary behaviour is relatively underdeveloped (Atkin et al., 2012) and to 

date there has been no Arabic language measures of sedentary behaviour designed for use in 

the Arab world.  The single item sedentary behaviour measure of GPAQ is the most commonly 

used measure of sedentary behaviour in studies in GCC countries (Mabry, Koohsari, et al., 

2016).  The item asks “how much time do you usually spend sitting or reclining on a typical 

day?” and allows for a response in hours and minutes.  However, this measure does not allow 

for measurement of sedentary behaviour on weekday versus weekend day or domain specific 

sedentary behaviour.  Research has identified that people may engage in differing amounts of 

sedentary behaviour on weekdays compared to weekend days (Clark et al., 2009) and 

consequently responses to a single item measure may not accurately represent sedentary time 

across all days of the week.  Furthermore, the use of domain specific measurement of sedentary 

behaviour has recently been promoted as this can provide additional context information for 

intervention strategies (Clark et al., 2009; Marshall, Miller, Burton, & Brown, 2010). 

 

Currently there are a range of English language self-report sedentary behaviour questionnaires 

available (Table 1.3).  Psychometric assessment has been conducted on most questionnaires 

with varied results and these results are presented in Table 1.4.  Test-retest reliability has been 

highly variable, ranging from good (Bull et al., 2009; Clark et al., 2009; Craig et al., 2003; 

Marshall et al., 2010; Wijndaele et al., 2014) to excellent (Chau, Van Der Ploeg, Dunn, Kurko, 

& Bauman, 2012; Chau, van Der Ploeg, Dunn, Kurko, & Bauman, 2011; Rosenberg et al., 

2010).  Most questionnaires have assessed criterion validity using accelerometers but criterion 

validity has generally ranged from low (Rosenberg et al., 2010) to moderate (Bull et al., 2009; 

Chau et al., 2012; Chau et al., 2011; Clark, Pavey, Lim, Gomersall, & Brown, 2016; Craig et 

al., 2003; Marshall et al., 2010; Wijndaele et al., 2014).  
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Table 1. 3   

Descriptive characteristics of sedentary behaviour questionnaires for adults 

Author Measure Number 

of Items 

Domain 

assessment  

Recall 

Period 

 

Modality  

Bull  

2009 

Global Physical Activity 

Questionnaire (GPAQ) 

 

1  None Usual 

week 

Self or 

interview 

Chau 

2011 

Workforce Sitting 

Questionnaire (WSQ) 

 

11 Yes Past week Self 

Chau 

2012 

Occupational Sitting and 

Physical Activity 

Questionnaire (OSPAQ) 

 

6 No  Past week Self 

Clarke 

2013 

Past Day Adults’ 

Sedentary Time (PAST) 

 

9 Yes  Past day Interview 

Clarke 

2016 

Past Day Adults’ 

Sedentary Time – 

University (PAST-U) 

 

9  Yes Past day Interview 

Craig 

2003 

International Physical 

Activity Questionnaire 

(IPAQ) 

 

1 No  Past or 

usual week 

Self or 

interview 

Marshall 

2010 

 

- 10 Yes Usual 

week 

Self 

Rosenberg 

2010 

Sedentary Behaviour 

Questionnaire (SBQ) 

 

18 Yes  Typical 

week 

Self 

Wijndaele 

2014 

 

SIT-Q-7d 

 

65 Yes Past week Self 
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Table 1. 4   

Test retest reliability and criterion validity of sedentary behaviour questionnaires for adults 

 Test-retest Reliability Criterion Validity 

Study 

Measure 

Interval 

(days) 
N Coefficient 

Criterion Measure/ 

Cut Point 
N Coefficient 

Bull 2009  

GPAQ 

NA NA NA Pedometer Yamax/ 

NS 

 

1507 Spearman: 

-.20 

 

Bull 2009 

GPAQ 

NA NA NA Accelerometer MTI/ 

<100cpm 

298 Spearman: 

 .40 

 

Chau 2011  

WSQ 

7 91 ICC (95%CI):  

.76 (.66-.83) 

Actigraph GT1M/ 

<100cpm 

82 Spearman: 

 .40 

 

Chau 2012  

OSPAQ 

 

7 84 ICC (95%CI):  

.89 (.83-.92) 

Actigraph GT1M/ 

<100cpm 

76  Spearman: 

.65 

Clark 2013  

PAST 

7 86 ICC (95%CI):  

.50 (.32-.64) 

ActivPAL/ <100cpm 72 Pearson r: 

.57 (.39-.71) 

 

Clark 2016  

PAST-U 

 

NA NA NA ActivPAL/ NS 57 ICC (95%CI):  

.64 (.44-.76) 

Craig 2003  

IPAQ-S 

NS 1622 Spearman ρ  

.18-.95 

Accelerometer CSA/ 

<100cpm 

 

804 Spearman: 

.07-.61 

Craig 2003  

IPAQ-L 

NS 2300 Spearman ρ  

.28-.93 

Accelerometer CSA/ 

<100cpm 

 

772 Spearman: 

.14-.51 

Marshall 2010  

Marshall 

11 Men: 96 

Women:157 

Spearman ρ  

Men: .23-.84  

Actigraph GT1M/ 

<100cpm 

Men: 96 

Women: 157 

Spearman: 

Men: .13-.74 
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Women: .31-.81 

 

Women: .20-.74 

Rosenberg 2010  

SBQ 

14 49 Spearman ρ  

.74 (.58 – .85) 

Accelerometer 

WAM7164/ <100cpm 

 

Men: 354 

Women: 300 

Partial r (p) 

Men: -.01 (.81) 

Women: .10 (.07) 

 

Wijndaele 2014  

SIT-Q-7d 

24 237 ICC (95%CI):  

.53 (.44-.62) 

Actiheart/ NS 402 Spearman: 

.37 

 

NA = not applicable; CPM = counts per minute; ICC = intraclass correlation coefficient; 95% CI = 95% confidence interval; GPAQ=global 

physical activity questionnaire; IPAQ = international physical activity questionnaire; WSQ=workforce sitting questionnaire; 

OSPAQ=occupational sitting and physical activity questionnaire; PAST = past day adults sedentary time questionnaire; PAST-U = past day 

adults sedentary time questionnaire – university version; SBQ = sedentary behaviour questionnaire 
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Domain specific measurement has been included in some questionnaires (Chau et al., 2011; 

Clark et al., 2016; Clark et al., 2013; Marshall et al., 2010; Rosenberg et al., 2010; Wijndaele 

et al., 2014) and not in others (Bull et al., 2009; Chau et al., 2011; Craig et al., 2003).  Weekday 

and weekend day specific measurement of sedentary behaviour is possible with some 

questionnaires (Craig et al., 2003; Marshall et al., 2010; Rosenberg et al., 2010; Wijndaele et 

al., 2014) but not with others (Bull et al., 2009; Chau et al., 2012; Chau et al., 2011; Clark et 

al., 2016; Clark et al., 2013).  Some questionnaires have instead differentiated between work 

and non-work days (Chau et al., 2012; Chau et al., 2011).  There are temporal differences with 

questionnaires using recall of behaviour over the past seven days (Chau et al., 2012; Craig et 

al., 2003; Wijndaele et al., 2014), past day (Clark et al., 2016; Clark et al., 2013), and on a 

typical or usual day (Bull et al., 2009; Chau et al., 2011; Marshall et al., 2010; Rosenberg et 

al., 2010).  Questionnaires also differ in terms of length, ranging from a single item (Bull et al., 

2009; Craig et al., 2003) to 65 items (Wijndaele et al., 2014).  Those questionnaires that had 

the strongest reliability coefficients utilised past week recall (Chau et al., 2012; Chau et al., 

2011; Craig et al., 2003), were work related (Chau et al., 2012; Chau et al., 2011), and did not 

utilise domain specific measurement (Chau et al., 2012; Craig et al., 2003).  The questionnaires 

that had the  strongest validity coefficient were domain specific with past day recall (Clark et 

al., 2016; Clark et al., 2013), or were work related measures (Chau et al., 2012).   

 

Use of questionnaires in a different country or culture requires cross cultural adaptation to 

maintain content validity, and also further psychometric testing of the adapted measure 

(Beaton, Bombardier, Guillemin, & Ferraz, 2000).  To date, no currently available sedentary 

behaviour questionnaire has been adapted for use in the Arab world.  More research is needed 

therefore to develop and psychometrically evaluate a domain specific, Arabic language, 

culturally appropriate measure of sedentary behaviour. 

 

1.2.3 Physical activity and sedentary behaviour in the UAE and GCC 

Given the lack of valid Arab language physical activity and sedentary behaviour questionnaires 

it is perhaps unsurprising that there has been no research assessing physical activity or 

sedentary behaviour in Emirati university students.  A literature search to identify research 

assessing physical activity and sedentary behaviour in Emirati adults returned only one study, 

which was conducted with female Emirati adults.  This study identified low levels of physical 

activity participation and high levels of sedentary behaviour with 59% reporting low levels (no 
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physical activity or not reaching 30 minutes of moderate physical activity most days of the 

week), and 25% sitting for more than six hours per weekday, with a median sitting time of 254 

minutes per day (Ng et al., 2011).   

 

Neighbouring countries in the GCC share some similar socio-cultural characteristics and some 

research with university students in these countries was identified.  Research with Bahraini and 

Saudi university students has identified prevalence of meeting physical activity 

recommendations ranging from 25-47% (Al-Drees et al., 2016; Alfhaid et al., 2017; Awadalla 

et al., 2014; Musaiger, Awadhalla, Al-Mannai, AlSawad, & Asokan, 2017) which is 

considerably lower than the level typically reported by university students in Western countries 

(Dinger et al., 2014; Keating et al., 2005).  Similar to Western university students, men 

typically report higher levels of physical activity than women.  For example, 42% of male 

Bahraini university students reported being physically active compared to only 16% of female 

university students (Musaiger et al., 2017).  There has been limited research on the sedentary 

behaviour of university students in the GCC countries.  Internet use greater than 3 hours per 

day was reported by 82% of women and 68% of men in a study of Bahraini university students 

(Musaiger et al., 2017).  In another study, just over a quarter (27%) of Saudi university students 

reported using a smartphone for more than eight hours per day (Alosaimi, Alyahya, Alshahwan, 

Al Mahyijari, & Shaik, 2016).   

 

1.2.4 Psychological wellbeing in the UAE and GCC countries  

Despite the availability of validated Arabic language questionnaires (e.g. Depression, Anxiety, 

Stress Scale; Satisfaction with Life Scale), no research was identified on psychological 

wellbeing in Emirati university students.  However, some research has been conducted on 

university students in the GCC countries.   

 

Research evidence has indicated a high prevalence of depressive symptoms (40-70%), anxiety 

(51-66%), and stress (63-71%) in university students from GCC countries (Abdulghani, 

AlKanhal, Mahmoud, Ponnamperuma, & Alfaris, 2011; Aboalshamat, Hou, & Strodl, 2015; 

Al-Faris et al., 2012; Mahroon et al., 2018).  The prevalence rates shown in these studies are 

higher than those reported in studies with Western university students (Beiter et al., 2014; 

Eisenberg et al., 2013).  There appears to be a gender disparity in prevalence of depression, 

anxiety, and stress in university students in the countries of the GCC.  In studies with university 
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students from Saudi Arabia and Bahrain, women reported significantly higher prevalence of 

depression (Al-Faris et al., 2012; Alansari, 2006; Hamaideh & Hamdan-Mansour, 2014), 

anxiety (Abdel-Khalek & Alansari, 2004; Alansari, 2006; Hamaideh & Hamdan-Mansour, 

2014; Mahroon et al., 2018) and stress (Abdulghani et al., 2011; Hamaideh & Hamdan-

Mansour, 2014) compared to men. 

 

Summary 

Despite public health concerns in the general population in the UAE, there is comparatively 

little research on associated lifestyle factors of physical activity and sedentary behaviour in the 

Emirati population, and none in Emirati university students.  More research is needed, using 

validated measures, to assess levels of physical activity and sedentary behaviour in this 

population, and potential differences by gender.  Research from the GCC countries has 

identified considerably higher levels of depression, anxiety, and stress compared to university 

students in Western countries.  However, there has also been no research assessing 

psychological wellbeing in Emirati university students.  Such research can provide the 

epidemiologic base for developing interventions.   

 

1.3 Planning physical activity interventions  

 

1.3.1 Physical activity to promote psychological wellbeing  

The efficacy of physical activity interventions to promote psychological wellbeing has been 

assessed by meta-analysis in a number of studies in general and clinical populations.  A meta-

analysis of randomised controlled trials reported that physical activity was a promising and 

acceptable intervention for young adults experiencing depression (Bailey, Hetrick, 

Rosenbaum, Purcell, & Parker, 2018).  In a meta-analytic study with adult populations strong 

effects were found for exercise as an intervention for people with depressive symptoms when 

compared to no treatment, placebo or usual care (Josefsson, Lindwall, & Archer, 2014).  

Exercise has also been identified as a beneficial treatment for adults with anxiety symptoms 

(Jayakody, Gunadasa, & Hosker, 2014; Stonerock, Hoffman, Smith, & Blumenthal, 2015).  In 

clinical populations, physical activity has been found to have a moderate effect on improving 

anxiety symptoms in people with anxiety and stress disorders (Stubbs et al., 2017).  For 

inpatients with mental disorders, a systematic review found that participation in exercise led to 

improvements in depression, schizophrenia, bipolar disorder and anxiety disorders (Stanton & 
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Reaburn, 2013).  The results of these meta-analytic studies confirm that physical activity can 

have a positive impact on psychological wellbeing in general and clinical populations.   

 

Past research utilising physical activity interventions in university students has indicated a 

positive effect of physical activity on depression (Akandere & Demir, 2011; Gondoh et al., 

2009), anxiety/stress (Aşçı, 2003; de Vries, van Hooff, Geurts, & Kompier, 2018), and self-

esteem (Aşçı, 2003; Gondoh et al., 2009).  Changes in psychological wellbeing are associated 

with transitioning from high school to university (Ridner, Newton, Staten, Crawford, & Hall, 

2016) and studies have shown that university students who maintain their physical activity 

level from high school to university report better scores for subscales of vigour, tension, and 

fatigue (Bray & Born, 2004).  Studies with American university students have shown that 

regular physical activity participation is associated with lower levels of depressive symptoms 

(Elliot et al., 2012; Taliaferro et al., 2009), suicide ideation (Elliot et al., 2012; Taliaferro et al., 

2009), daily hassles (Nguyen-Michel et al., 2006) and decreased feelings of hopelessness 

(Taliaferro et al., 2009).  Some research has also examined specific intensities of physical 

activity and one study with female Australian university students reported that participation in 

vigorous physical activity was associated with decreased depressive symptoms (Lovell, Nash, 

Sharman, & Lane, 2015).  Another study with American university students found that 

vigorous physical activity was associated with lower perceived stress and improved mental 

health (Vankim & Nelson, 2013).  This research suggests that physical activity may contribute 

to the management of depression, anxiety, and stress in university students.   

 

Past research with university students has identified that students may not engage in help 

seeking behaviour to assist with mental health issues (Hunt & Eisenberg, 2010).  Lack of help 

seeking behaviour may be more pronounced in Emirati university students as research suggests 

that help-seeking behaviour in the form of engaging with mental health practitioners is not 

common practice in Arab populations.  In a study with Arab adults, it was identified that Arabs 

with mental health issues will typically seek help from family members, a Sheikh, or a religious 

leader and only 11% will seek help from mental health practitioners (Gilat, Ezer, & Sagee, 

2010).  Other research has reported that Emirati people are reluctant to seek help from mental 

health practitioners (Al-Krenawi, Graham, Al-Bedah, Kadri, & Sehwail, 2009; Vally, Cody, 

Alsheraifi, & Albloshi, 2018) and may prefer to engage with traditional religious healers, called 

Mutawaa.  It is believed that these religious healers may guard against evil spirits (such as jinn) 
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through performing prayer (Al-Darmaki, 2011).  It has been reported that psychological 

interventions are only sought as a final option (Al-Darmaki, 2011).  Physical activity may 

therefore be an advantageous complementary strategy for managing psychological wellbeing 

as it can be low cost, does not have side effects, and it can help the individual to avoid the 

stigma of help seeking.   

 

To date there have been no meta-analytic reviews of the efficacy of physical activity 

interventions to promote psychological wellbeing in university students.  Increasing physical 

activity can lead to a range of physical and mental health benefits as well as possibly 

eliminating or attenuating negative effects associated with sedentary behaviour.  As physical 

activity interventions offer multiple health benefits across areas where university students are 

identified as being ‘at risk’, their implementation may be particularly advantageous.  However, 

more research is required to examine the efficacy of physical activity interventions to promote 

psychological wellbeing in university students.   

 

1.3.2 Knowledge of physical activity guidelines and benefits for mental health 

Identifying factors that influence physical activity behaviour is an important part of 

intervention planning.  Research has identified that knowledge of physical activity guidelines 

can be associated with actual participation (Haase, Steptoe, Sallis, & Wardle, 2004; 

Hausenblas, Carron, & Mack, 1997; Steptoe et al., 1997).  The WHO recommends for adults 

to do at least 150 minutes per week of moderate intensity aerobic physical activity or at least 

75 minutes of vigorous intensity aerobic physical activity throughout the week or an equivalent 

combination of moderate and vigorous intensity activities.  However, studies have found that 

the majority of students are not familiar with physical activity recommendations.  A study with 

American university students noted that only 40% of students could report the correct physical 

activity recommendation when asked to choose from a list of response options (McArthur & 

Raedeke, 2009).  Another study with Chinese university students found that 4% could report 

the recommended amount of physical activity when given a free response (Abula, Gröpel, 

Chen, & Beckmann, 2018). 

 

Meta analyses indicate that perceptions about the benefits of physical activity can be predictors 

of behaviour (Hausenblas et al., 1997; McEachan et al., 2016).  Studies have typically assessed 

university students’ awareness of general health benefits of physical activity.  For example, a 
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large study (n=16,483) of European university students identified that students had a strong 

belief in the association between physical activity and general health benefits (Steptoe et al., 

1997).  However, there has been limited research to identify university students’ awareness of 

the mental health benefits associated with physical activity participation.  One study with 

Turkish university students found that 94% reported a belief that physical activity could be 

used to reduce stress (Dayi et al., 2017).  Another study with Hungarian university students 

reported that students who were physically active had a higher knowledge of the benefit of 

physical activity for mental health than those who were inactive (Fónai et al., 2016).  

 

To date there has been no research to assess Emirati university students’ knowledge of physical 

activity recommendations or perception of the benefits of physical activity for mental health. 

 

1.3.3  Physical activity preferences of university students  

It is likely that interventions to increase participation in physical activity will be more 

successful if they are tailored to suit the preferences of the intended population.  For example, 

individuals’ physical activity type preference has been linked to adherence and retention 

(Thompson & Wankel, 1980).  However, few studies have examined the physical activity 

context and type preference of university students.   

 

Those studies that have examined contextual preferences have tended to adopt a narrow 

contextual focus e.g. comparing exercise alone versus exercise in groups; comparing exercise 

with an instructor versus no instructor.  Past research found that when given four contexts for 

aerobic exercise (exercising in a structured class, exercising with others outside of a structured 

class, exercising on one’s own in an exercise setting, and exercising completely alone), both 

male and female Canadian university students preferred exercise with others outside of a 

structured class (Burke, Carron, & Eys, 2006).  Qualitative follow up with the same participants 

revealed that this was due to opportunities for personal control, presence of friends, and 

increased motivation (Shapcott, Burke, Carron, & Eys, 2007).  More comprehensive 

assessment of contextual preferences (with whom, where and when they prefer to participate) 

is required to inform the development of interventions.   

 

There may be gender differences in physical activity type and context preferences.  Studies 

with Australian university students reported that men were more likely to prefer team sports 
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whereas women preferred aerobics, yoga, dance, and walking (Gregg, Strikwerda-Brown, & 

Stone, 2002; Leslie, Owen, & Sallis, 1999).  Australian male university students were also 

more likely to prefer weight training than their female counterparts (Leslie et al., 1999).  

Female Australian university students preferred a group to exercise in whereas male university 

students preferred no assistance (Leslie et al., 1999).  In other research with American 

university students, women preferred physical activity for weight management whereas men 

preferred physical activity for challenge, competition, social recognition, and strength and 

endurance (Kilpatrick, Hebert, & Bartholomew, 2005).   

 

Little is known about the physical activity preferences of Emirati university students and what 

is known from Western countries may not be generalisable due to socio-cultural differences.  

It is likely that there is a greater possibility for people to participate if the activities on offer 

match their preferences.  It is also likely that cultural norms and family influences specific to 

the UAE may play an important role in physical activity preferences, particularly for women.  

Therefore, it is also important to explore preferences of physical activity context and type in 

Emirati university students and differences in preferences by gender.   

 

1.3.4 Barriers to and enablers of physical activity participation in university students 

Understanding barriers to and enablers of participation can help to inform the development and 

delivery of interventions to promote physical activity in those who are insufficiently active and 

provide support for those who are currently active for the continuation of an active lifestyle.  

Barriers to physical activity may be real or perceived, but in either case, university students 

who report a higher number of perceived barriers are less likely to engage in sufficient physical 

activity (Simonavice & Wiggins, 2008).  The transition from high school to university is 

associated with an increase in the number of perceived barriers to participation (Gyurcsik, 

Spink, Bray, Chad, & Kwan, 2006) and a decrease in physical activity participation (Bray & 

Born, 2004). Studies with Saudi university students found that physically inactive students 

reported a higher number of barriers than active students (Awadalla et al., 2014).  Another 

study with Kuwaiti university students found that female students reported significantly more 

barriers than male university students (Musaiger et al., 2014).  

 

Research with university students in Western countries has identified lack of time as a key 

barrier to physical activity participation (Faulkner & Kwan, 2011; Gómez-López, Gallegos, & 
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Extremera, 2010a; Grubbs & Carter, 2002; Lovell, Ansari, & Parker, 2010).  Perhaps linked to 

lack of time is another commonly cited barrier of academic workload (Deliens, Deforche, De 

Bourdeaudhuij, & Clarys, 2015; Faulkner & Kwan, 2011; Gyurcsik et al., 2006).  University 

students typically report a heavy academic workload including scheduled classes, assessments 

and examinations and these requirements may compete with physical activity for available 

time.  Another barrier that is commonly cited, and related to lack of time, is having to travel to 

the facility where physical activity participation will occur (Deliens et al., 2015; Faulkner & 

Kwan, 2011; Gyurcsik et al., 2006; Ramírez-Vélez et al., 2014).  Having to travel perceived 

long distances to engage in physical activity may prohibit actual participation due to limited 

time availability.   

 

Lack of social support is another barrier that is consistently reported by university students 

(Gómez-López et al., 2010a; Grubbs & Carter, 2002; Lovell et al., 2010; Ramírez-Vélez et al., 

2014).  Lack of social support is an interesting barrier, given its multifaceted nature.  Previous 

research with Canadian university students identified lack of support from parents as a key 

barrier to physical activity (Faulkner & Kwan, 2011).  In this instance, lack of parental support 

was related to a lack of encouragement, as parents preferred for their children (i.e. the 

university students) to focus on academic activities.  Lack of support from friends has also been 

identified in studies with Canadian and Belgian university students (Faulkner & Kwan, 2011) 

and related to a lack of friends with whom to engage in physical activity.   

 

Accordingly, social support from family and friends has been commonly reported as an enabler 

of physical activity participation in university students.  Social support from family has been 

identified by American, Australian, Belgian and Canadian university students as a key enabler 

of physical activity participation (Buckworth, 2001; Deliens et al., 2015; Faulkner & Kwan, 

2011; Leslie et al., 1999).  The supportive role of the family was related to providing money 

for physical activity opportunities (Faulkner & Kwan, 2011), being role models (Deliens et al., 

2015; Faulkner & Kwan, 2011) and verbal encouragement (Deliens et al., 2015).  Support from 

friends has also been reported as a key source of social support for activity, through providing 

motivation (Deliens et al., 2015).  Other research has noted gender differences in terms of 

significance of the source of social support for influencing exercise behaviour change.  In a 

study with American university students, women identified support from family as a significant 

predictor of physical activity participation whilst men preferred the support of friends 

(Wallace, Buckworth, Kirby, & Sherman, 2000).   
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Barriers to and enablers of physical activity participation in university students may reflect 

aspects of the physical context.  Past research with women in the GCC countries has identified 

specific environmental barriers to physical activity participation.  The countries of the GCC 

share a similar climate with temperatures above 40 degrees Celsius for large parts of the year.  

Female university students in Kuwait reported that the weather was the primary barrier to 

physical activity participation (Musaiger et al., 2014).  Qualitative research with Qatari adults 

also reported that the weather was the main barrier to participation (Donnelly et al., 2018).  

Another study objectively measured physical activity participation (using pedometers) over a 

12 month period in Qatari women and found that physical activity significantly decreased in 

the hotter months of the year (Sayegh, Van Der Walt, & Al-Kuwari, 2016).   

 

The countries of the GCC also share similar socio-cultural characteristics.  Guardianship of 

women (including adults) is common and women will typically need to be accompanied by a 

male family member (usually father, husband or brother) when outside of the home.  

Socialising (including participating in exercise) with male non-family members is generally 

prohibited.  Past research with Saudi and Kuwaiti female university students noted that lack of 

accessible women only facilities to exercise in was one of the main barriers to physical activity 

participation (Awadalla et al., 2014; Musaiger et al., 2014).  Furthermore, lack of permission 

from parents or family members to engage in physical activity, and social norms related to the 

role of women (e.g. household chores, childminding) are other barriers commonly cited by 

Kuwaiti and Qatari women (Donnelly et al., 2018; Musaiger et al., 2014).  It is also compulsory 

for women to wear traditional dress when in public and this typically consists of an abaya (a 

robe like over-garment that is usually black) and a shayla (a head scarf covering all or part of 

the face).  This type of clothing has been cited as a barrier to physical activity by Qatari women 

as it restricts movement and choice of activity (Donnelly et al., 2018).   

 

Summary 

Physical activity can be used to promote and self-manage psychological wellbeing, with 

benefits for physical health, academic performance and social interactions.  Physical activity 

may be a particularly advantageous tool to promote and self-manage psychological wellbeing 

in Emirati university students as many typically do not engage in help seeking behaviour and 

engagement with mental health practitioners in Arab countries is usually a last resort due to the 

associated stigma.   
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Physical activity interventions have been shown to be an efficacious treatment for depression, 

anxiety, stress, and mental health issues in the general adult population.  However, the efficacy 

of such interventions in university populations has yet to be established.  Physical activity 

interventions need to be tailored to suit the socio-cultural context.  Knowledge of physical 

activity guidelines and benefits can predict participation, but no research has been conducted 

on Emirati university students’ knowledge of physical activity guidelines or their awareness of 

physical activity benefits for mental health.   

 

It is likely that physical activity interventions will be more successful if they match the 

preferences of the target population.  Research on the preferences of Western university 

students has been limited in focus and generally on types, rather than contexts, of activity.  No 

research has been conducted on physical activity context or type preference of Emirati 

university students.  Understanding barriers to and enablers of physical activity can assist in 

the design and delivery of interventions to promote physical activity.  Research with university 

students in Western countries has identified lack of time and lack of social support as key 

barriers. No research has been conducted on barriers to and enablers of physical activity 

participation in Emirati university students.  University students (particularly females) in the 

GCC countries may also experience specific socio-cultural barriers and these should also be 

assessed and understood before designing and implementing physical activity interventions in 

this population.  

 

1.4 Summary of background information and gaps in current research base 

 

Adoption and maintenance of healthy behaviours in young adulthood can have a positive 

impact on current and future health.  University students typically report low physical activity 

participation, high sedentary behaviour, and poor psychological wellbeing.  Most research on 

university students has focussed on Western countries, which may not be generalisable to the 

UAE due to distinct socio-cultural differences.  The UAE is an Arab, Muslim country 

undergoing a rapid transition from a nomadic society to a modernised, urban, business hub.  

This rapid transition has brought with it a range of public health concerns.  However, there has 

been limited research on physical activity, sedentary behaviour or psychological wellbeing in 

Emirati university students.   
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Research evidence on physical activity participation and sedentary behaviour in the UAE is 

hindered by a lack of psychometrically assessed, culturally appropriate questionnaires.  

Development and psychometric testing of culturally appropriate physical activity and 

sedentary behaviour questionnaires can potentially provide tools that can be used in 

epidemiological studies to understand the current levels and patterns of behaviour and to 

evaluate potential impact of interventions.  There is an urgent need for standardised measures 

to address the current lack of culturally appropriate, psychometrically assessed questionnaires 

to measure physical activity and sedentary behaviour in Arab speaking populations.   

 

Poor psychological wellbeing is typically reported by university students, and may be more 

prevalent among university students in GCC countries than Western university students.  Due 

to stigma associated with mental health issues low levels of help-seeking behaviour and low 

engagement with mental health practitioners has previously been identified in Emirati adults.  

Physical activity is positively associated with psychological wellbeing in the general 

population, and in clinical populations.  However, more research is needed to establish the 

efficacy of physical activity interventions that promote psychological wellbeing in university 

students.   

 

The design and development of physical activity interventions needs to consider the knowledge 

and preferences of the target population as well as the socio-cultural context.  Knowledge of 

physical activity guidelines and benefits are predictors of participation.  Research with Western 

university students has identified poor knowledge of physical activity recommendations and 

strong awareness of benefits.  However, little is known about Emirati students’ general 

knowledge of physical activity guidelines and perceptions of physical activity benefits for 

psychological wellbeing. 

 

It is likely that physical activity interventions will be more successful if they are appealing to 

the target population, promote enablers to participation, and redress barriers to participation.  

Studies of physical activity preferences of university students have tended to focus on physical 

activity types (e.g. walking, swimming, football etc.) and basic physical activity contexts (e.g., 

alone or with others, structured classes or unstructured options).  Many international studies 

have assessed university students’ perceptions of barriers to and enablers of physical activity 

participation but these may not be generalisable to Arab countries.  Understanding female 

Emirati university students’ barriers and enablers to physical activity may be particularly 
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important given the different socio-cultural landscape present in this population, which may 

present unique issues for intervention planning.  More research is needed to understand 

Emirati university students’ preference for physical activity types and context, as well as 

barriers and enablers to participation, particularly among women. 

 

In summary, more research is required to: 

 Develop and psychometrically assess culturally appropriate questionnaires to measure 

physical activity participation and sedentary behaviour  

 Understand current levels of physical activity, sedentary behaviours and psychological 

wellbeing in Emirati university students 

 Understand Emirati university students’ knowledge of physical activity guidelines and 

perceptions of physical activity benefits for psychological wellbeing  

 Understand physical activity type and context preferences among Emirati university 

students 

 Understand barriers to and enablers of physical activity participation Emirati university 

students 

 Understand the efficacy of physical activity interventions to promote psychological 

wellbeing in university students 

 

This empirical evidence can inform the development of physical activity interventions to 

promote psychological wellbeing in Emirati university students.  Such interventions can help 

to address negative outcomes associated with low physical activity participation and attenuate 

or eliminate negative effects associated with sedentary behaviour (e.g. obesity), and help to 

manage and treat poor psychological wellbeing, such as depression, anxiety and stress which 

are prevalent in university student populations.  Improving physical activity among Emirati 

university students can lead to a range of concurrent physical and mental health benefits, assist 

academic achievement and retention, and consolidate key health indicators (physical activity, 

sedentary behaviour, psychological wellbeing) that may be maintained into later life.   
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1.5 Aims and objectives of the PhD program 

 

1.5.1 Thesis aim 

The aim of this thesis was to understand physical activity, sedentary behaviour and 

psychological wellbeing in Emirati university students.   

 

Framework 

This research program is underpinned by a behavioural epidemiological framework (Sallis et 

al., 2000) which focuses on research to understand health behaviour patterns, as part of 

population wide initiatives to prevent disease and promote health (Sallis et al., 2000).  The 

framework consists of five sequential phases that lead to evidence based public health 

interventions and these are: 

1. Establish the links between health and behaviour –associations between health and 

behaviour and dose-response relationships between behaviour and health outcomes. 

2. Develop methods for measuring the behaviour –the importance of high quality 

measures including establishing reliability and validity of extant measures and 

developing new measures. 

3. Identifying factors that influence the behaviour –the demographic correlates (e.g. age, 

gender) of behaviour and testing hypotheses about correlates, influences, or 

determinants of behaviour including modifiable psychological, social, and 

environmental factors. 

4. Evaluating interventions to change the behaviour – developing interventions based on 

information from the previous three phases and systematically tested. 

5. Translating research into practice – interventions shown to be effective should be 

implemented. 

 

According to the behavioural epidemiological framework, research in younger areas of inquiry 

should focus on the earlier phases of the framework in order to provide a sound epidemiological 

basis for intervention work (Sallis et al., 2000).  Given the established links between physical 

activity and health/ psychological wellbeing (phase one), this thesis focuses on the middle three 

stages i.e., measurement development, demographic correlates, behavioural influences and 

intervention evaluation in a specific population.  
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1.5.2 Thesis objectives 

1) adapt and assess psychometric properties of an Arabic language Physical Activity 

Questionnaire suitable for self-administration  

2) develop and assess psychometric properties of an Arabic language domain specific 

sedentary behaviour questionnaire suitable for self-administration  

3) assess levels of physical activity, sedentary behaviour and psychological wellbeing in 

Emirati university students, and possible differences by gender 

4) assess Emirati university students’ knowledge of physical activity guidelines and 

awareness of physical activity benefits for psychological wellbeing  

5) assess Emirati university students’ type and context preferences for physical activity, 

and possible differences by gender  

6) assess female Emirati university students’ perceptions of barriers to and enablers of 

physical activity participation  

7) examine the efficacy of physical activity interventions to promote psychological 

wellbeing in university students  

 

1.5.3 Outline of thesis 

The thesis comprises five studies that are reported over seven chapters:  

i) a study assessing the psychometrics of an Arabic language, self-administered, 

physical activity questionnaire (Chapter 2);  

ii) a study to develop and psychometrically assess an Arabic language questionnaire 

measuring domain specific sedentary behaviour (Chapter 3);  

iii) a cross sectional study examining physical activity participation, sedentary 

behaviour, psychological wellbeing (Chapter 4), knowledge of physical activity 

recommendations and benefits for psychological wellbeing (Chapter 5), and 

physical activity context and type preferences (Chapter 6) in Emirati university 

students 

iv) a focus group study assessing barriers to and enablers of physical activity 

participation in female Emirati university students (Chapter 7), and 

v) a systematic review examining the efficacy of physical activity interventions to 

promote psychological wellbeing in university students (Chapter 8). 
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Chapter 9 presents a summary and discussion of the key findings of the research.  The 

innovative features of the research are presented as well as strengths and limitations of the 

research program.  Practical implications of the research are discussed with suggestions for 

future research that may assist in improving understanding of physical activity, sedentary 

behaviour and psychological wellbeing in university students.   
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Introduction to Chapter 2 

There are serious public health concerns in the United Arab Emirates (UAE) with a high 

prevalence of inactivity related conditions (e.g. type 2 diabetes, obesity, hypertension etc.).  

However, there has been limited research on physical activity participation in Emirati people, 

including among young adults such as university students.  A previous literature review of 

physical activity in the Gulf Cooperation Council (GCC) countries concluded that research in 

this region is limited by a lack of standardised measures of physical activity.  The aim of this 

study therefore was to assess the test-retest reliability and criterion validity of the Arabic 

language version of the self-administered Global Physical Activity Questionnaire (GPAQ).  

The availability of a high quality, reliable and valid measure of physical activity can then be 

used to support the study of physical activity participation in Arabic speaking populations.  

Given the focus of this research program, this study used a sample of university students. 

 

Study materials related to this chapter are presented in Appendix B and include: consent form 

for test-retest reliability study (B.1) and criterion validity study (B.2), participation information 

sheet for test-retest reliability study (B.3) and criterion validity study (B.4), accelerometer log 

book (B.5) and instructions for wearing accelerometer (B.6).  The English language version of 

the GPAQ (C1) and the demographic questionnaire (C2) used for this study are presented in 

Appendix C. 
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Chapter 2: Adaptation and Psychometric Assessment of Global Physical 

Activity Questionnaire – Arabic 

At the time of initial submission, this study had been accepted for publication in the Journal of 

Sports Medicine and Physical Fitness (Impact Factor 1.120). 
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2.1 Abstract 

 

Background: The primary objective of this study was to assess the test-retest reliability of the 

Arabic language version of the Global Physical Activity Questionnaire (GPAQ-A).  

Additionally, the study assessed criterion validity of the instrument.  Method: Emirati 

university students (n=93) were asked to complete the GPAQ-A on two occasions (7 days 

apart).  A subset of 48 participants wore an accelerometer for 7 days after which they completed 

the GPAQ-A.  Results: Test-retest reliability of the GPAQ-A was acceptable for moderate to 

vigorous physical activity (MVPA) (ρ = 0.78; 95% CI: 0.69 to 0.86), moderate physical activity 

(ρ = 0.73; 95% CI: 0.61 to 0.82) and vigorous physical activity (ρ = 0.62; 95% CI: 0.44 to 

0.76).  Test-retest reliability of the single item sedentary behaviour measure was less promising 

(ρ = 0.44; 95% CI: 0.22 to 0.64).  Criterion validity of the MVPA measure was fair (ρ = 0.23; 

95% CI: -0.13 to 0.57).  Conclusion: Test-retest reliability for the GPAQ-A was acceptable to 

assess physical activity but less promising for sedentary behaviour.  Criterion validity of the 

physical activity measures was fair.  Additional work is needed to develop robust measures of 

physical activity and sedentary behaviour in this population. 

 

2.2 Introduction 

Previous research has identified that regular physical activity participation is associated with a 

reduced risk of all-cause mortality, cardiovascular disease, type-2 diabetes, hypertension, 

breast cancer, colon cancer, gestational diabetes, ischemic heart disease, and ischemic stroke 

(Warburton & Bredin, 2017).  Physical activity is also associated with a range of psychological 

health benefits including reduced risk of depression (Penedo & Dahn, 2005; Rebar et al., 2015), 

anxiety (Rebar et al., 2015), and stress (Penedo & Dahn, 2005; Rebar et al., 2015) as well as 

improved mood (Penedo & Dahn, 2005).  These physical and psychological benefits may be 

limited to specific domains of physical activity.  For physical benefits, some research indicates 

that physical activity in the leisure, but not the work, domain is positively associated with 

cardiovascular health and inversely associated with mortality risk (El Saadany, Richard, 

Wanner, & Rohrmann, 2017; Li, Loerbroks, & Angerer, 2013).  For psychological benefits, 

physical activity performed in leisure and transport domains, but not in the work domain, is 

positively associated with mental health (White et al., 2017).   
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Despite the benefits of regular physical activity participation, it is estimated that 23% of the 

world’s adult population is insufficiently active (World Health Organization, 2010b).  Physical 

inactivity is a global pandemic causing a worldwide disease burden in morbidity and mortality 

(Kohl et al., 2012).  In addition to disease burden, a review of economic burden conservatively 

estimated that illnesses associated with physical inactivity cost health care systems 

approximately $53.8 billion in 2013 and were responsible for 13.4 million disability adjusted 

life years worldwide (Ding et al., 2016).   

 

Inactivity is an emerging public health issue among the Emirati population.  The discovery of 

oil in the 1960s has led to the rapid economic development, urbanisation and industrialisation 

of the United Arab Emirates (UAE).  This has contributed to changes in lifestyle habits and 

health behaviours of Emirati people including less physical activity and increased sedentary 

behaviour (Al Dhaheri et al., 2016; Ng et al., 2011; Sabri et al., 2004).  These lifestyle changes 

have resulted in significant public health implications with a rise in prevalence of inactivity-

related conditions such as type-2 diabetes from 12.6% of population aged 20-79 in 2011 to 

15.6% in 2017 amongst the residents of the UAE (International Diabetes Federation, 2017).  

Furthermore, non-communicable diseases (NCD), many of which are inactivity related, are the 

cause of 65% of all deaths in the 30-70 year age group in the UAE (World Health Organization, 

2014).   

 

Given the importance of physical activity for physical and mental health, and the health and 

economic burden of inactivity, monitoring physical activity participation, and evaluating 

strategies to promote activity participation, is essential.  Self-administered questionnaires are 

popular for large epidemiological studies as they are low cost, and offer greater speed and 

flexibility in data collection than objective measures.  Furthermore, they can be easily 

administered using online methods which reduce participant burden.  Questionnaires can also 

provide data on domain specific activities.  However, ensuring acceptable psychometric 

properties of self-report questionnaires is essential (Bull et al., 2009).   

 

A systematic review of physical activity and sedentary behaviour research in the Arabian Gulf 

noted an urgent need for the use of standardised measures (Mabry, Koohsari, et al., 2016).  The 

GPAQ-A is one of the most commonly utilised physical activity measures in the Arabian Gulf 

region (Mabry, Koohsari, et al., 2016); but the test-retest reliability and criterion validity are 

yet to be adequately understood.  Initial work assessing test-retest reliability and criterion 
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validity of GPAQ-A with Saudi university students demonstrated moderate to strong test-retest 

correlation for MVPA and weak criterion validity with accelerometer derived MVPA 

(Alkahtani, 2016).  However, this study only sampled men (n=67) and did not use all items in 

the questionnaire (6 work items were excluded).  Furthermore, the participants were helped to 

complete the questionnaire by research assistants; this procedure may have created an external 

influence on participant responses.  More work is needed therefore, to assess the psychometric 

properties of the GPAQ-A, with a self-administration procedure, and including both female 

and male respondents. 

 

The primary objective of the current study was to assess test-retest reliability of all 16 items of 

the GPAQ-A in a mixed gender sample of Arabic speakers using an online self-administered 

version of the questionnaire.  A secondary aim was to assess criterion validity of the 

questionnaire. 

 

2.3 Methods 

This study was cleared in accordance with the ethical review guidelines and processes of The 

University of Queensland (HMS16/1905.R2).  These guidelines are endorsed by the Human 

Experimentation Ethical Review Committee, and registered with the Australian Health Ethics 

Committee as complying with the National Statement.   

 

2.3.1 Participants  

 

All participants were Arabic speaking university students recruited from a Higher Education 

Institute in the Middle East.  The university offers undergraduate programs and has separate 

campus for men and women.  Study inclusion criteria were: men or women aged over 18 years, 

UAE national, and native Arabic speaker.  To assess test-retest reliability, participants were 

asked to complete the GPAQ-A on two occasions seven days apart.  Participants were asked to 

create a unique identifier code (a three-digit code combined with day and month of birth) which 

allowed for matching of data across assessments.  On completion of the first study, people were 

invited to participate in a second study assessing the criterion validity of the GPAQ-A.  

Participant engagement for both studies is outlined in Figure 2.1. 
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Figure 2. 1 Flowchart of participants’ engagement 
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Test-Retest Reliability 

Sample size for the reliability analyses was estimated using previously recommended 

procedures (Nunally & Bernstein, 1994).  To achieve a power of 90% with a minimum 

acceptable reliability of 0.6 and a minimum desired reliability of 0.7; the required sample size 

for the 16-item questionnaire was 102.  Assuming an initial response rate of 60%, and attrition 

of 25% between time 1 and time 2, 227 people were invited to the study at time 1. Students 

from 17 undergraduate classes (Business and Health majors) were invited to participate in the 

study via classroom visits.  All participants were offered a 2- hours credit as part of the 

university’s student volunteer initiative (each student is required to complete 100 hours 

volunteering before completion of their degree). 

 

Criterion Validity 

All participants who had completed the test-retest reliability study were sent an email invitation 

to the study assessing the criterion validity of the GPAQ-A.  All participants of the validity 

study were offered 14 hours’ credit as part of the university’s student volunteer initiative. 

 

2.3.2 Materials 

Global Physical Activity Questionnaire- Arabic (GPAQ-A) 

GPAQ Version 2 consists of 16 items with a recall period of a typical week.  The GPAQ is 

split into three domains: work, transport, and recreation.  Vigorous physical activity, described 

in the questionnaire as “activities that require hard physical effort and cause large increases in 

breathing or heart rate” is assessed for domains of work (e.g., paid and unpaid work, study 

and/or household chores) and recreation (e.g., sports, fitness, and leisure).  Each domain has 

three items measuring engagement (yes/no), frequency (days per week) and duration (hours 

and minutes per day).  Moderate physical activity, described in the questionnaire as “activities 

that require moderate physical effort and cause small increases in breathing or heart rate” is 

assessed using work, recreation, and transport (the usual way you travel to and from places) 

domains.  There is also a single item for sedentary behaviour, described as sitting or reclining 

at work, at home, getting to and from places, or with friends, but not time spent sleeping and 

measuring time (hours and minutes) on a typical day.  The Arabic version of the GPAQ was 

accessed from the World Health Organisation (WHO) website.  
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Accelerometer measured time spent in physical activity and sedentary behaviour (criterion 

validity) 

Participants were asked to wear an Actigraph GT3X accelerometer on a waist belt on the right 

hip during waking hours for seven consecutive days and for a minimum of 10 hours per day.  

They were also asked to record wear and non-wear times for each day in a log book.  

Participants were instructed to remove the device when sleeping or engaging in water-based 

activities. 

 

The accelerometer was set to record in 10 second intervals which were aggregated into 60 

second epochs.  Periods of consecutive strings of zero count epochs lasting 60 minutes or more 

were considered as non-wear time.  Epochs with more than 20,000 counts per minute were 

considered spurious (Masse et al., 2005) and removed from analysis.  Interruption intervals of 

up to 2 consecutive epochs of <100 counts that appeared in the middle of long strings of zeros 

were removed (Evenson & Terry, 2009).  Freedson cut off points (Sedentary < 100 counts per 

minute; Moderate: 1952 - 5724 counts per minute; Vigorous: 5725 - 9498 counts per minute) 

(Freedson, Melanson, & Sirard, 1998) were used when classifying the accelerometer data. 

These are the most commonly used cut off points in accelerometer research and have been used 

in previous studies evaluating criterion validity of physical activity questionnaires (Craig et al., 

2003).   

 

Demographics 

Participants also completed demographic information on age (years), gender, ability to manage 

on available income (impossible, difficult all of the time, difficult some of the time, not too 

bad, easy), height and weight (used to derive body mass index), life satisfaction (rated from 1 

to 10), and overall health (excellent, very good, good, fair, poor).  Some variables were 

categorized for descriptive purposes: age (18-20, 21-24, 25+ years) and life satisfaction (1-3 = 

low; 4-7 = middle; 7-10 = high). 

 

2.3.3 Procedures 

In the test-retest reliability study, the first author attended classes and discussed the study with 

students.  Participants were then directed to the online survey link (which included a 

prerequisite online consent form) and completed the self-administered GPAQ-A on two 

occasions, seven days apart.  They were also asked to provide demographic information at 
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Time 1.  In the validity study, a subset of interested people met with the first author, provided 

written consent and were briefed on how to wear the accelerometer and complete a wear time 

log.  Participants were asked to wear the device for seven consecutive days after which they 

completed the GPAQ-A online. 

 

2.3.4 Data analysis  

For test-retest reliability and criterion validity studies, the GPAQ-A data were screened and 

cleaned according to the procedures in the WHO STEPS Surveillance Manual (World Health 

Organization, 2005).  A moderate physical activity variable was created by summing moderate 

work, transport, and moderate recreation domains.  A vigorous physical activity variable was 

created by summing vigorous work and vigorous recreation domains.  The MVPA variable was 

created by summing moderate and vigorous physical activity.  In the criterion validity study, 

all cases where the participant wore the device for a minimum of ten hours per day for at least 

five days and including one weekend day were included in the analyses.  Accelerometer data 

were aggregated and averaged to determine time (mins/day) spent in MVPA and sedentary 

behaviour.  All data were manually entered into IBM SPSS Statistics for Windows Version 24.  

Ten percent of the data entered was checked for accuracy and no errors were found. 

 

Test-retest reliability of GPAQ-A was conducted for each of the self-reported moderate 

physical activity, vigorous physical activity, and MVPA as well as sedentary behaviour in 

minutes per day.  In the validity study comparisons were made between: 1) total self-reported 

MVPA and average accelerometer recorded MVPA, and 2) total self-reported sedentary 

behaviour and average accelerometer recorded sedentary behaviour. 

 

For test-retest reliability, Bland-Altman plots were performed to assess mean bias and 95% 

limits of agreement between Time 1 and Time 2 data for physical activity (moderate, vigorous, 

and MVPA) and sedentary behaviour (Bland & Altman, 2010).  For criterion validity, Bland-

Altman plots were performed to assess mean bias and 95% limits of agreement between 

GPAQ-A and accelerometer data for MVPA and sedentary behaviour (Bland & Altman, 2010).  

As the physical activity and sedentary behaviour data were not normally distributed, 

relationships were assessed using Spearman’s rho coefficient (ρ), as has been done in other 

similar studies (Alkahtani, 2016; Herrmann et al., 2013; Hoos et al., 2012; Mumu et al., 2017; 

Soo et al., 2015; Wanner et al., 2017).  Spearman’s rho coefficient was interpreted as: 0-0.20 
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poor correlation, 0.21-0.40 fair correlation, 0.41-0.60 moderate/acceptable correlation, 0.61-

0.80 substantial correlation, 0.81-1.0 near perfect correlation (Landis & Koch, 1977).  

Differences in median minutes per day for Time 1 and Time 2 were assessed using Wilcoxon-

signed rank tests. 

 

2.4 Results 

Participant characteristics 

The participant engagement is detailed in Figure 2.1.  For test-retest reliability, n=227 people 

were invited to participate in the study.  Of these, 93 (41%) completed the survey on both 

occasions (Time 1 and 2) and passed data screening.  The majority of the sample was female 

(59%) and the mean age of participants was 21.27 (SD 2.32) years.  Of those invited to 

participate, 41 (18%) provided consent but did not complete the study or were excluded during 

data screening.  Of these, the majority were female (63%) and the mean age was 22.0 (SD 2.90) 

years. 

 

For the criterion validity study, an invitation was sent to all who had completed the test-retest 

reliability study (n=93).  Of these, n=48 consented to participate and n=43 (response rate 46%) 

completed the study and passed data screening (i.e. at least 5 days including 1 weekend day, 

and at least 10hrs/day wear time).  The majority of the sample in the validity study was female 

(60.5%) and the mean age of participants was 19.30 (SD 1.87) years.  Additional characteristics 

of the participants in both studies are described in Table 2.1. 
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Table 2. 1   

Characteristics of participants 

 All Female Male 

 n % n % n % 

 93 100.0 55 59.1 38 40.9 

Age group (years) 
 

      

18-20 42 45.2 25 45.5 17 44.7 

21-24 45 48.4 27 49.1 18 47.4 

25-32 
 

6 6.4 3 5.4 3 7.9 

Body mass index (kg/ m2)  
 

      

Underweight or normal weight (<25) 61 65.6 40 72.7 21 55.3 

Overweight (25-30) 14 15.1 9 16.4 5 13.2 

Obese (>30) 
 

18 19.3 6 10.9 12 31.5 

General health 
 

      

Excellent or very good 74 79.6 46 83.6 28 73.7 

Good 14 15.1 7 12.7 7 18.4 

Fair or poor 
 

5 5.3 2 3.7 3 7.9 

Ability to manage on available income       

Easy or not too bad 63 67.7 39 70.9 24 63.2 

Difficult some of the time 28 30.1 14 25.5 14 36.8 

Difficult all of time or impossible 
 

2 2.2 2 3.6 0 0.0 

Life satisfaction  
 

      

High  72 77.4 43 78.2 29 76.3 

Moderate 15 16.1 10 18.2 5 13.2 

Low 6 6.5 2 3.6 4 10.5 
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Table 2. 2   

Test-retest reliability of physical activity and sedentary behaviour (mins/day)  

 Median 

(mins/day) 

IQR p-value* Spearman rho 95% CI 

      

MVPA (n=93) 

Time 1  77.14 18-154 p=.316 .78 .69 to .86 

Time 2 85.71 39-136    
      

Moderate Physical Activity (n=93) 

Time 1 51.43 14-114 p=.308 .73 .61 to .82 

Time 2 57.14 18-111    
      

Vigorous Physical Activity (n=93) 

Time 1 8.57 0-43 p=.836 .62 .44 to .76 

Time 2 17.14 0-43    
      

Sedentary Behaviour (n=86) 

Time 1 300 230-533 p=.139 .44 .22 to .64 

Time 2 300 180-458    
      

      

*derived from median tests 

IQR = interquartile range; 95% CI = 95% confidence interval 
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Test-retest reliability 

Results of the test-retest reliability analyses are shown in Table 2.2.  For MVPA, Bland-Altman 

plots (see Figure 2.2A) showed that the difference between the measures was 5.88 mins/day.  

However, limits of agreement were wide and ranged from -95.9 to +107.67 mins/day.  There 

was a substantial correlation between Time 1 and Time 2 measures (ρ = 0.78; 95% confidence 

interval [CI]: .69 to .86).  The median of reported MVPA times was 77 minutes per day for 

Time 1 and 86 mins/day for Time 2.  This difference was not statistically significant (p = .316).  

 

 

Figure 2. 2a Bland Altman plot for the difference between GPAQ MVPA mins/day at 

Time 1 and Time 2 
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For vigorous physical activity, Bland-Altman plots (see Figure 2.2B) showed a difference of 

0.34 mins/day.  Limits of agreement were wide and ranged from -58 to +58 mins/day.  There 

was a substantial correlation between Time 1 and Time 2 (ρ = 0.62; 95% CI: 0.44 to 0.76).  The 

vigorous physical activity medians (Time 1 = 9 mins/day; Time 2 = 17 mins/day) were not 

significantly different (p = .836).  

 

 

 

 

 

Figure 2. 2b Bland Altman plot for the difference between GPAQ VPA mins/day at 

Time 1 and Time 2 
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For moderate physical activity, Bland-Altman plots (see Figure 2.2C) showed a difference of 

5.54 mins/day.  Limits of agreement were wide and ranged from -90 to +101 mins/day.  There 

was a substantial correlation between Time 1 and Time 2 (ρ = 0.73; 95% CI: 0.61 to 0.82).  The 

medians (Time 1 = 51 mins/day; Time 2 = 57 mins/day) were not significantly different (p = 

.308).  

 

 

 

Figure 2. 2c Bland Altman plot for the difference between GPAQ MPA mins/day at 

Time 1 and Time 2 
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For sedentary behaviour, Bland-Altman plots (see Figure 2.2D) showed a difference of 32.58 

mins/day.  Limits of agreement were wide and ranged from -487 to +552 mins/day.  There was 

a moderate correlation between Time 1 and Time 2 (ρ = 0.44; 95% CI: 0.22 to 0.64).  The 

sedentary behaviour medians (Time 1 = 300 mins/day; Time 2 = 300 mins/day) were not 

significantly different (p = .139).  

 

 

 

Figure 2. 2d Bland Altman plot for the difference between GPAQ sedentary behaviour 

mins/day at Time 1 and Time 2 
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Criterion Validity  

Results of the criterion validity analyses are shown in Table 2.3.  Comparing self-reported 

MVPA and objectively measured MVPA, Bland-Altman plots (see Figure 2.3A) showed that 

the difference between the two measures was 61.1 mins/day.  Limits of agreement were wide 

and ranged from -139 to +262 mins/day.  There was a fair correlation between GPAQ-A 

measured and accelerometer measured MVPA (ρ = 0.23; 95% CI: -0.13 to 0.57).  GPAQ-A 

measured median of MVPA was 43 mins/day, while the median of MVPA measured by the 

accelerometer was 20 mins/day.  This difference was statistically significant (p< = 0.001). 

 

Comparing self-reported sedentary behaviour and objectively measured sedentary behaviour, 

Bland-Altman plots (see Figure 2.3B) showed that the difference between the two measures 

was 99 mins/day.  Limits of agreement were wide and ranged from -539 to +341 mins/day.  

There was a poor correlation between GPAQ-A measured and accelerometer measured 

sedentary behaviour (ρ = -0.02; CI: -0.35 to 0.33).  Median times for sedentary behaviour was 

360 mins/day for GPAQ-A data and was 492 mins/day for accelerometer data.  This was a 

statistically significant difference (p = 0.008).  

 

 

Table 2. 3   

Spearman correlation between GPAQ-A and accelerometer based estimates of physical 

activity (mins/day) (n=43) 

 Median 

(mins/day) 

IQR p-value* Spearman rho CI 

      

Moderate to Vigorous Physical Activity (n=43) 

GPAQ-A  43 17-129 p<.0001 .23 : -.13 to .57 

Accelerometer  20 14-34    

      

Sedentary Behaviour (n=43) 

GPAQ-A  360 240-600 p=.008 -.02 -.35 to .33 

Accelerometer  492 431-563    

      

*derived from median tests 

IQR = interquartile range; 95% CI = 95% confidence interval 
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Figure 2. 3 Bland Altman plot for the difference between (a) GPAQ MVPA mins/day 

and accelerometer measured MVPA mins/day; (b) GPAQ SB mins/day 

and accelerometer measured SB mins/day 
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2.5 Discussion 

Test-retest reliability of GPAQ-A 

The results demonstrate that the GPAQ-A showed acceptable test-retest reliability for MVPA, 

vigorous physical activity, and moderate physical activity across one week.  Reliability 

coefficients for physical activity in our study are comparable with studies that used a similar 

test-retest period.  Our MVPA reliability coefficient was comparable with interview and self-

administered English language versions in Singapore (Chu et al., 2015) and a French version 

tested in France (Rivière et al., 2016).  Our reliability coefficients for moderate physical 

activity are higher than reported in the studies above; however, our reliability coefficients for 

vigorous physical activity are lower. 

 

An interesting point to note is that the moderate physical activity measure had a higher 

reliability coefficient than that of the vigorous physical activity measure.  This is in contrast to 

other studies that have assessed test-retest reliability of different language versions of GPAQ 

(Chu et al., 2015; Herrmann et al., 2013; Rivière et al., 2016), and is difficult to interpret.  

Previous research has reported that vigorous intensity activities may be easier to recall as they 

are more purposive and structured than moderate intensity activities (Bassett Jr & Bassett, 

2000; Washburn, Heath, & Jackson, 2000).  The corollary to this is that moderate intensity 

activities (e.g., brisk walking) may be more difficult to recall as they are more varied, and may 

be accumulated over the entire day.  Further exploration of how activities of different 

intensities are perceived and recalled may be required in this population.  

 

Test-retest reliability of the single item sedentary behaviour measure showed a poor 

correlation.  Our results for sedentary behaviour are less favourable than the French language 

version, which was the only other study that used a similar test-retest interval (Rivière et al., 

2016) and less favourable than other studies that used different test-retest intervals assessing 

versions of the GPAQ in English in America, Arabic in Saudi Arabia, and French in France 

(Alkahtani, 2016; Herrmann et al., 2013; Rivière et al., 2016).  It is possible that estimating 

sedentary behaviour using a single item measure may be difficult for the respondent as 

sedentary behaviour may occur across multiple domains.  Furthermore, sedentary behaviour is 

an unstructured behaviour and consequently may be difficult to recall over the course of a day.   
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Criterion validity of GPAQ-A 

The current study demonstrates that the GPAQ-A showed fair criterion validity for MVPA 

when compared with objectively measured data.  Our results are generally comparable with 

some similar GPAQ studies from Saudi Arabia (Arabic), Malaysia (Bahasa Melayu), the 

United States (English, Spanish), and Singapore (English) (Alkahtani, 2016; Chu et al., 2015; 

Herrmann et al., 2013; Hoos et al., 2012; Soo et al., 2015).  Results for the criterion validity of 

the sedentary behaviour item showed no relationship between self-report and objectively 

measured data.  Studies from Saudi Arabia (Arabic), the United States (English), and Northern 

Ireland (English) have also reported poor criterion validity for the GPAQ sedentary behaviour 

measure (Alkahtani, 2016; Cleland et al., 2014; Herrmann et al., 2013) whilst studies from the 

United States (Spanish), Bangladesh (Bangla), Switzerland (German), and France (French) 

have reported moderate to fair validity (Hoos et al., 2012; Mumu et al., 2017; Rivière et al., 

2016; Wanner et al., 2017).  Developing valid and reliable measures of sedentary behaviour is 

important for epidemiological and intervention studies (Atkin et al., 2012).  The results from 

the current study suggest that more work developing valid Arabic language self-report 

measures of sedentary behaviour is required.  Recent research using domain specific 

measurement of sedentary behaviour has had promising results (Chau et al., 2011; Marshall et 

al., 2010).   

 

A strength of the current study is the utilisation of accelerometers as the criterion for objective 

physical activity measurement.  Accelerometers are more robust in the measurement of 

physical activity intensities than some measures used in other studies e.g. pedometers (Corder, 

Brage, & Ekelund, 2007).  Conversely, using Actigraph accelerometers as the referent measure 

for sedentary behaviour may have been a limitation as past research has identified that this type 

of accelerometer may not be the most sensitive objective measure of sedentary behaviour 

(Atkin et al., 2012).  The study used convenience sampling of university students and hence 

the results may not be applicable to the wider population.  More research is therefore needed 

to assess the psychometrics of the questionnaire across age groups. 

 

Conclusion  

In conclusion, this study adds new information on the test-retest reliability and criterion validity 

of the GPAQ-A in Arabic speaking populations.  The GPAQ-A, as a physical activity measure, 

shows some promise as a reliable population surveillance tool in the UAE.  The GPAQ-A does 

not provide a valid measure of sedentary behaviour and more work is needed to develop and 
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evaluate Arabic language measures of sedentary behaviour, in particular that provide domain 

specific data on sedentariness. 
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Introduction to Chapter 3 

The previous study assessed the test-retest reliability and criterion validity of the Arabic 

language version of the Global Physical Activity Questionnaire (GPAQ-A) in a sample of 

university students.  The results showed that the GPAQ-A demonstrated acceptable test-retest 

reliability and fair criterion validity and may be a promising measure for assessing physical 

activity in Arabic speaking populations.  However, the single item sedentary behaviour 

measure demonstrated poor test-retest reliability and criterion validity and its use in Arabic 

speaking populations is not recommended. 

 

In addition to its poor psychometrics, another limitation of the GPAQ-A is that it does not 

allow for domain specific assessment of sedentary behaviour.  Understanding the domains in 

which sedentary behaviour occurs is important as some domains may be associated with 

specific health outcomes (e.g. prolonged sedentary technology use may be related to 

depression), and because sedentary behaviour in some domains (e.g. TV viewing) may be more 

resistant to treatment effects of physical activity.  In identifying factors that influence 

behaviour, it is important to assess modifiable factors (Sallis et al., 2000).  Sedentary behaviour 

in some domains may be more modifiable (e.g. screen use) than in other domains (e.g. some 

forms of work).     

 

Whilst English language domain specific sedentary behaviour measures are available, none of 

these have been translated or cross culturally adapted for use in Arabic speaking populations.  

High quality measures are important for understanding health behaviours and new measures 

should be developed if necessary (Sallis et al., 2000).  Therefore, the aim of the next study was 

to develop a domain specific, culturally appropriate, Arabic language, measure of sedentary 

behaviour.  A second aim was to assess the test-retest reliability and the criterion validity of 

the measure.   

 

Given the focus of this research, the study used a sample of Emirati university students.  The 

availability of a high quality, reliable and valid measure of domain specific sedentary behaviour 

can then be used to support the study of levels of sedentary behaviour in this population.   
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Chapter 3: Development and Psychometric Assessment of a Domain 

Specific, Arabic language Sedentary Behaviour Questionnaire – The Sitting 

and Reclining Time Questionnaire – Arabic (SART-A) 

3.1 Abstract 

Background: The aim of this study was to develop an Arabic language, culturally appropriate, 

domain specific measure of sedentary behaviour and to assess the test-retest reliability and 

criterion validity of the measure (Sitting and Reclining Time Questionnaire – Arabic – SART-

A).  Methods: A domain specific measure of sedentary behaviour (study, transport, screen use, 

work, and other) was developed and translated to Arabic.  Emirati university students (n=19) 

completed focus group discussions and were asked to provide feedback on the measure.  

Following this, a sample (n=61) of Emirati university students completed the SART-A on two 

occasions (7 days apart).  A subset of 26 participants wore an accelerometer for 7 days after 

which they completed the SART-A.  Results:  Test-retest reliability of the domain specific 

measures of SART-A (excluding work items) ranged from poor to substantial.  Overall 

measures of sedentary behaviour were calculated by summing the relevant domains and were 

acceptable for weekday sedentary behaviour (ρ = 0.54; 95% CI: 0.30 to 0.72), weekend day 

sedentary behaviour (ρ = 0.56; 95% CI: 0.32 to 0.75) and usual day sedentary behaviour (ρ = 

0.49; 95% CI: 0.26 to 0.70) measures.  Criterion validity was poor for the weekday sedentary 

behaviour (ρ = 0.06; 95% CI: -0.34 to 0.44), weekend day sedentary behaviour (ρ = 0.11; 95% 

CI: -0.25 to 0.48), and usual day sedentary behaviour (ρ = 0.19; 95% CI: -0.36 to 0.39) 

measures.  Conclusions: This is the first measure designed to assess domain specific sedentary 

behaviour in Arabic speaking populations.  Test-retest reliability for the SART-A was 

acceptable, however, criterion validity was poor.  Additional work is needed to develop robust 

self-report measures of domain specific sedentary behaviour. 

 

3.2 Introduction  

Sedentary behaviour can be defined as “any waking activity that requires an energy expenditure 

ranging from 1.0-1.5 (basal metabolic rate) while in a sitting or reclining posture” (Tremblay 

et al., 2017).  Research has highlighted a positive association between sedentary behaviour, 

and a range of public health concerns after adjusting for physical activity level.  Specifically, 

prolonged sedentary behaviour has been independently associated with adverse physical health 

outcomes in the general population such as type 2 diabetes, cancer, and cardiovascular diseases 

(Biswas et al., 2015; Thorp et al., 2011), metabolic syndrome (Dunstan et al., 2005; Edwardson 
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et al., 2012), obesity (Dunstan et al., 2005; Hadgraft et al., 2015; Wilmot et al., 2012), and all-

cause mortality (Dunstan et al., 2010; Katzmarzyk et al., 2009).  Associations have also been 

shown between prolonged sedentary behaviour and adverse mental health outcomes such as 

depressive symptoms (Rhodes et al., 2012), low quality of life (Rhodes et al., 2012), and 

psychiatric disorders (Thorp et al., 2011).   

 

The likelihood of prolonged sedentary time is high in university students due to sitting 

associated with attending classes and studying for exams and assessments, as well as sedentary 

activities across other domains such as transportation, screen usage and possibly work-related 

activities.  Research utilising self-report questionnaires found that Canadian university students 

spent 11.88 ( 3.46) hours per day (or 712.8 mins/day) engaging in sedentary behaviours 

(Moulin & Irwin, 2017).  Other research using objective measures (accelerometers) found that 

American university students recorded an average of 600-660 minutes per day of time spent in 

sedentary behaviour (Conroy et al., 2013; Peterson et al., 2018).  Another study showed that 

Portuguese university students recorded an average of 770 minutes of objectively measured 

sedentary behaviour per day (Clemente et al., 2016). 

 

Accurate and reliable measurement is essential for monitoring levels of sedentary behaviour 

and informing interventions.  Whilst some accelerometers (e.g. ActivPAL) can provide an 

objective measure of sedentary behaviour, such measurement may not be practical in large 

scale population studies because of the cost of devices and difficulties with distribution/return, 

as well as potential participant burden (e.g., intrusiveness of wearing the device for a nominated 

period).  Furthermore, the use of accelerometers does not allow for direct assessment of domain 

specific sedentary behaviour.   

 

Understanding domain specific sedentary behaviour is important as it provides context for 

where the behaviour occurs and because certain domains (e.g. TV viewing) have shown to be 

more resistant to the treatment effect of physical activity (Ekelund et al., 2016).  Research with 

American and European university students identified that male university students spent 

significantly more time sedentary in domains of study (Rouse & Biddle, 2010), TV viewing 

(Buckworth & Nigg, 2004), and computer use (Buckworth & Nigg, 2004; Rouse & Biddle, 

2010) than female university students.  In addition, understanding domain specific sedentary 

behaviour is important as it can inform behaviourally tailored intervention strategies.  Self-
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report questionnaires are popular for large scale studies as they are low cost, offer lower 

participant burden and can assess domain specific sedentary behaviour.  Consequently, it is 

evident that there is a need for accurate and reliable, self-report measures that allow for domain 

specific measurement of sedentary behaviour in large scale population studies. 

 

Currently there are a range of self-report sedentary behaviour questionnaires available (see 

Table 1.3).  Psychometric assessment has been conducted on most questionnaires with varied 

results (see Table 1.4).  Test-retest reliability has been highly variable, ranging from good (Bull 

et al., 2009; Clark et al., 2013; Craig et al., 2003; Marshall et al., 2010; Wijndaele et al., 2014) 

to excellent (Chau et al., 2012; Chau et al., 2011; Rosenberg et al., 2010).  Most questionnaires 

have assessed criterion validity using accelerometers but criterion validity has generally ranged 

from low (Rosenberg et al., 2010) to moderate (Bull et al., 2009; Chau et al., 2012; Chau et al., 

2011; Clark et al., 2016; Clark et al., 2013; Craig et al., 2003; Marshall et al., 2010; Wijndaele 

et al., 2014).  Domain specific measurement has been included in some questionnaires (Chau 

et al., 2011; Clark et al., 2016; Clark et al., 2013; Marshall et al., 2010; Rosenberg et al., 2010; 

Wijndaele et al., 2014) and not in others (Bull et al., 2009; Chau et al., 2012; Craig et al., 2003).  

Weekday and weekend day specific measurement of sedentary behaviour is possible with some 

questionnaires (Craig et al., 2003; Marshall et al., 2010; Rosenberg et al., 2010; Wijndaele et 

al., 2014) but not in others (Bull et al., 2009; Chau et al., 2012; Chau et al., 2011; Clark et al., 

2016; Clark et al., 2013).  Some questionnaires have differentiated between work and non-

work days (Chau et al., 2012; Chau et al., 2011).  There are temporal differences with 

questionnaires using recall of behaviour over the past seven days (Chau et al., 2012; Craig et 

al., 2003; Wijndaele et al., 2014), past day (Clark et al., 2016; Clark et al., 2013) and on a 

typical or usual day (Bull et al., 2009; Chau et al., 2011; Marshall et al., 2010; Rosenberg et 

al., 2010).  Questionnaires also differ in terms of length, ranging from a single item (Bull et al., 

2009; Craig et al., 2003) to 65 items (Wijndaele et al., 2014). 

 

Use of questionnaires in a different country or culture requires cross cultural adaptation to 

maintain content validity, and also further psychometric testing of the adapted measure (Beaton 

et al., 2000).  To date, no sedentary behaviour questionnaire has been adapted for use in Arabic 

speaking populations.  The aim of the current study was therefore to: 1) develop a culturally 

specific, Arabic language measure of domain specific sedentary behaviour, and 2) to assess the 

test-retest reliability and the criterion validity of the measure in a sample of Emirati university 

students. 
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This study was cleared in accordance with the ethical review guidelines and processes of The 

University of Queensland (HMS16/1905.R2).  These guidelines are endorsed by the Human 

Experimentation Ethical Review Committee, and registered with the Australian Health Ethics 

Committee as complying with the National Statement.   

 

3.3 Phase 1: Survey development and pilot testing 

3.3.1 Methods 

Item generation  

Items to assess sedentary behaviour were generated through a literature review of previously 

developed English language scales.  A draft English language sedentary behaviour 

questionnaire was prepared.  Domain specific measurement was included to allow for 

descriptive reporting across five domains – study, paid work, transport, screen use for 

leisure/recreation, and other activities.  The questionnaire consisted of 10 items (2 for each 

domain) with a recall period of one week. Behaviour was assessed using past week recall as 

this has previously been reported as preferential to usual week recall (Craig et al., 2003).  

Assessment was divided into weekday and weekend day to account for previously 

demonstrated variations in behaviour (Clark et al., 2009). 

 

Translation  

The English language questionnaire was then translated to Arabic using recommended 

processes (Geisinger, 1994; Sperber, Devellis, & Boehlecke, 1994).  Two bilingual translators 

produced independent translations of the questionnaire and then compared these to check for 

synthesis of translations.  The Arabic version was then back translated to English and compared 

to the original English version.  Both translators met with the candidate to discuss any 

differences in translation until consensus had been reached. 

 

Participants 

Participants were Arabic speaking university students recruited from a Higher Education 

Institute in the Middle East.  The university is funded by the Ministry of Education of the 

United Arab Emirates (UAE) and is for Emirati national students only.  The university offers 

undergraduate programs and has separate campuses for male and female students.  Study 

inclusion criteria were the following: male or female university students aged over 18, UAE 

national, and native Arabic speakers.  The candidate visited four (2 male and 2 female) classes 
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and distributed the study information sheet (Appendix B.7) to all students present (n=78; men 

= 43; women = 35).  Students were given time to read the information sheet and had the 

opportunity to ask questions about the study. Those interested in participating were asked to 

complete a written consent form (Appendix B.8).  Details of the time, date and location of the 

focus group discussions (FGDs) were given at this time. 

 

Procedure 

Two English-language FGDs were conducted with a total of nineteen participants (FGD1: 10 

men; FGD2: 9 women).  The FGDs were conducted to explore reactions to and understanding 

of the questionnaire.  Participants were asked to complete the draft version of the self-

administered sedentary behaviour questionnaire (see Appendix C.3).  On completion of the 

survey the participants were asked questions by the candidate to assess understanding of the 

term sedentary behaviour and examples of sedentary behaviour, cultural appropriateness of 

sedentary behaviour examples, comprehension of items, and preferred response styles of the 

questionnaire.  The interview guide is presented in Table 3.1.  Once the FGD was finished, 

participants were asked to provide brief demographic information (Appendix C.2). 

 

Data analysis  

The FGDs were audiotaped and the data were thematically analysed by the candidate listening 

to the recordings.  Descriptive sociodemographic characteristics were derived for the whole 

sample.  All statistical procedures were performed using IBM SPSS Statistics for Windows 

Version 24.   
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Table 3. 1   

Focus group discussion (FGD) guide  

Tell me what you understand sedentary behaviour is? 

 

What are the main types of sedentary behaviour? 

 

On a scale of 1-10 (10 being very easy) how easy/difficult was the survey to complete? 

Explain your rating 

 

Give me examples of sedentary behaviour for each of the following domains: 

Work 

Transport 

Screens for leisure/recreation 

Studying 

All other 

 

Do the words in this question (asked for each question) make sense? 

 

How easy was it to count the time spent in sedentary behaviour for this question (asked for 

each question)? 

 

Would it be easier for you to report sedentary behaviour for your usual behaviour or your 

behaviour in the past week? Why is that? 

 

Does your sedentary behaviour change from weekdays to weekend days? 

 

Were there any activities that we did not include that you feel should have been included as 

examples? 

 

Do you have any questions about the survey? 

 

How would you change the survey? 

 

 

 

3.3.2 Results 

Summary demographic information about the FGD participants is presented in Table 3.2.  The 

mean age was 20.7 ( 1.5) years.  The majority of participants reported high levels of life 

satisfaction (78.9%), income management (68.4%) and self-rated health (79%).  The 

prevalence of overweight/obesity was 31.6%.  
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Table 3. 2   

Characteristics of focus group participants  

 All Women Men 

Characteristics 
 

n % n % n % 

Total 
 

19 100.0 9 47.4 10 52.6 

Age group (years)       

18-20 9 47.4 4 44.4 5 50.0 

21-24 
 

10 52.6 5 55.6 5 50.0 

Body mass index (kg/ m2)       

Underweight or normal weight (<25) 13 68.4 7 77.8 6 60.0 

Overweight (25-30) 3 15.8 2 22.2 1 10.0 

Obese (>30) 
 

3 15.8 0 0.0 3 30.0 

General health        

Excellent or very good 7 36.8 4 44.4 3 30.0 

Good  8 42.1 3 33.3 5 50.0 

Fair or poor 
 

4 21.1 2 22.2 2 20.0 

Ability to manage on available income       

Easy or not too bad 13 68.4 5 55.6 8 80.0 

Difficult some of the time 5 26.3 3 33.3 2 20.0 

Difficult all of the time/impossible 
 

1 5.3 1 11.1 0 0.0 

Life Satisfaction       

High  15 78.9 7 77.8 8 80.0 

Moderate 3 15.8 1 11.1 2 20.0 

Low 1 5.3 1 11.1 0 0.0 

 

 

A summary of the feedback on the draft questionnaire is presented in Table 3.3.  Prior to 

participating in the study, none of the respondents knew what sedentary behaviour was but did 

understand the concept through the use of survey item examples.  Participants suggested 

specific other examples of leisure time sedentary behaviour (e.g. cinema, smoking shisha).  

Participants reported a strong preference for the exclusion of prayer as an example of sedentary 

behaviour.  The reason for this is that Muslim prayer was considered to involve movement.  

There is currently insufficient evidence on energy expenditure associated with Muslim prayer 

and no relevant listing exits in the compendium of physical activities (Ainsworth et al., 2011).  

It was therefore decided to exclude prayer as an example of sedentary behaviour.  The mean 

score for ease of completion was 8.1 (10 being very easy).  Suggestions for change primarily 

related to more clarity in the written introduction, and inclusion of more culturally appropriate 

examples of sedentary behaviour.  For response options, participants reported a preference for 
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reporting sedentary time in hours only (vs hours and minutes) and for a past (vs usual) seven-

day recall period.   

 

As a result of the feedback several changes were made to the draft questionnaire.  The name of 

the questionnaire was changed from the Sitting and Lying Time Questionnaire (SALT) to the 

Sitting and Reclining Time Questionnaire (SART) as the respondents reported associating 

lying with sleeping rather than reclining.  The instruction “do not include time spent sleeping” 

was also added to the questionnaire introduction as many of the participants believed that sleep 

was part of sedentary behaviour.  The response format was changed from hours and minutes to 

hours only as respondent believed that this would improve their ability to give accurate 

responses.  Additional instructions were added to reduce the likelihood of respondents entering 

the same sedentary behaviour across multiple domains (i.e. entering same screen time for work, 

study and leisure).  Also, some additional examples of sedentary behaviour (e.g. cinema, 

smoking shisha, watching live sport) were added to improve the cultural appropriateness of 

examples.  The revised SART-A is accessible in Appendix C.4. 

 

Once edits were completed, the next phase was to conduct a psychometric assessment of the 

questionnaire.   
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Table 3. 3   

Summary of results from focus group discussions  

Topic Points Raised Action  

What is sedentary behaviour? None of the participants understood what 

sedentary behaviour was or had heard the 

term before. 

 

Additional instructions and examples were 

added to the introduction. 

 

 Understanding of sedentary behaviour was 

enabled by the examples provided. 

 

No action required. 

 The participants reported associating lying 

with sleeping. 

 

Name of questionnaire was changed from the 

Sitting and Lying Time Questionnaire to the 

Sitting and Reclining Time Questionnaire.  

This was to reduce the likelihood of 

participants reporting time spent sleeping as 

part of sedentary time.  The instruction “do 

not include time spent sleeping” was also 

added to the instructions. 

 

What are the main types of sedentary 

behaviour?  Provide examples of sedentary 

behaviour for each domain 

The main examples given by participants 

were watching TV, driving, sitting in classes, 

and sitting in the library. 

 

Watching TV, driving, sitting in classes, 

sitting in the library were kept as examples. 

 All participants agreed that prayer should not 

be listed as a sedentary behaviour as it 

involved movement.  

 

Praying was removed from the example list.   

How easy was the survey to complete? The average rating was 8.1/10 for easiness to 

complete with a range from 6-10 (10 being 

very easy). 

No action required. 
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Do the words in this question (for each 

question) make sense? 

All participants reported that the questions 

made sense. 

 

No action required. 

How easy was it to count the time for each 

question? 

Participants articulated that reporting units of 

time for each domain was problematic as they 

had to count hours and minutes. 

 

Response options were simplified from hours 

and mins (in 15 min blocks) to hours only.  

Would it be easier for you to report 

sedentary behaviour for your usual 

behaviour or behaviour in the past week? 

84% preferred to use last seven days as this 

was considered easier to remember than usual 

behaviour.  

 

Past 7-day recall was maintained. 

Does your sedentary behaviour change 

from weekdays to weekends? 

All participants stated that weekday sedentary 

activities would be very different from 

weekend day activities.   

 

Separate response options maintained for 

weekdays and weekend days. 

 

 It was noted that the amount of time spent 

sedentary on weekdays and weekends may be 

similar but type of behaviour would change 

e.g. study time may be lower and could be 

replaced by screen time or family gatherings. 

 

Domain specific assessment maintained for 

each of weekdays and weekend days. 

 

Were there any activities that we did not 

include that you feel should have been 

included as examples of sedentary 

behaviour? 

The majority of participants felt that more 

examples assisted with recall when they were 

calculating total time spent in sedentary 

behaviours in each domain. 

 

Extra examples added e.g. Cinema, smoking 

shisha, watching live sports. 

How would you change the survey? Some participants suggested that the 

introduction should be clearer. 

Instructions were shortened and made 

simpler.  
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 It was reported that the format was repetitive. The questionnaire was reformatted and 

designed to a table format. 

 All of the participants felt that the design of 

the measure was not attractive.  It was 

suggested that: examples should be in table 

format, the form itself looked crowded, and 

there was too much information. 

The layout of the measure was changed to a 

table format.  

 

 The majority of participants noted some 

confusion when adding up time spent on 

different domains.  For example, they were 

unsure if using a computer for study should 

be counted in the study domain or the screen 

use domain. 

Additional guidelines provided to distinguish 

between different domains in order to reduce 

incidence of duplication e.g. "Do not include 

screens used for work or study".  Statements 

such as "Include all time studying at home or 

elsewhere" were included. 
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3.4 Phase 2: Psychometric assessment of SART-A 

3.4.1 Methods 

Participants  

All participants were Arabic speaking university students recruited from a Higher Education 

Institute in the Middle East, and aged between 18-28.  The university is funded by the Ministry 

of Education of the UAE and is for Emirati national students only.  The university offers 

undergraduate programs and has separate campus for men and women.  Study inclusion criteria 

were men or women aged over 18, UAE national, and native Arabic speakers.   

 

Sample size for the test-retest reliability analyses was estimated using previously 

recommended procedures (Nunally & Bernstein, 1994).  To achieve a power of 90% with a 

minimum acceptable reliability of 0.6 and a minimum desired reliability of 0.7; the required 

sample size for the 10-item questionnaire was 109.  Assuming an initial response rate of 60%, 

and attrition of 25% between Time 1 and Time 2, 243 people were required to be invited at 

Time 1.  The university permitted the candidate to visit 17 classes to recruit participants.  All 

participants were offered a 2-hour volunteer credit as part of the university’s student volunteer 

initiative (in which each student is required to complete 100 hours volunteering by completion 

of their degree).   

 

The required sample size for criterion validity analyses was estimated using previously 

recommended procedures which suggest that a sample size of 50 is generally adequate for 

assessing criterion validity of questionnaires (Altman, 1991; Terwee et al., 2010).  Assuming 

a response rate of 60%, a minimum of 84 people was required to be invited to participate.  An 

invitation was sent by email to all participants (n=93) who completed the test-retest reliability 

study (for this study and the test-retest reliability of GPAQ-A study) inviting them to participate 

in the criterion validity study.  All participants were offered a 14-hour volunteer credit as part 

of the university’s student volunteer initiative.  Participant engagement for both studies is 

outlined in Figure 3.1.
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Invitation to test retest reliability study 

(n=227) 
 

     

     

 

 

 

Completed 

Time 1 

(n=134) 

 

 

 

 

Declined 

participation 

(n=93) 
 

 

 

     

     

 

 

 

Completed 

Time 2 

(n=112) 

 

  

Did not complete Time 2 

(n=22) 

Did not open invitation at retest 

(12) 
 

Did not complete questionnaire 

(10) 

 

     

     

 

 

 

Included in 

reliability 

analysis 

(n=61) 

 

 

 

Not included in analysis 

(n=51) 

Did not pass data screening (n=22) 

Data not matched across 

assessment (n=13) 

Work items excluded (n=16) 

     

     
 

Invitation to criterion validity study 

(n=93) 
 

     

     

  

Completed 

validity study 

(n=48) 
 

 
 

Declined 

participation 

(n=45) 

 

     

     

 
 

Included in 

validity 

analysis 

(n=26) 
 

 
 

Not included in analysis 

(n=22) 

Did not pass data screening (22) 

 

     

Figure 3. 1 Flowchart of participants’ engagement
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Materials 

Sitting and Reclining Time Questionnaire - Arabic 

The SART-A measures sedentary behaviour across five domains – study, paid work, transport, 

screen use for leisure/recreation, and other activities.  The SART-A consists of 10 items 

(weekday and weekend day for each domain) with a recall period of one week.  Respondents 

are asked to indicate time (hours/day) spent while awake and sitting or reclining on each of a 

usual weekday and usual weekend day in the past week.  Response options are provided in 

blocks of hours per day (ranging from 1 to 12+).  A “not applicable” response option is 

available for study, paid work and screen use for leisure/recreation items.  An English language 

translation of the SART-A is provided in Appendix C.4. 

 

Accelerometer measured time spent in sedentary behaviour (criterion validity) 

Participants were asked to wear an Actigraph GT3X accelerometer on a waist belt on the right 

hip during waking hours for seven consecutive days and for a minimum of 10 hours per day.  

They were also asked to record wear and non-wear times for each day in a log book.  

Participants were instructed to remove the device when sleeping or engaging in water-based 

activities. 

 

The accelerometer was set to record in 10 second intervals which were aggregated into 60 

second epochs.  Periods of consecutive strings of zero count epochs lasting 60 minutes or more 

were considered as non-wear time.  Epochs with more than 20,000 counts per minute were 

considered spurious (Masse et al., 2005) and removed from analysis.  Interruption intervals of 

up to 2 consecutive epochs of <100 counts that appeared in the middle of long strings of zeros 

were removed (Evenson & Terry, 2009).  Freedson cut off points (sedentary < 100 counts per 

minute) (Freedson et al., 1998) were used when classifying the accelerometer data. These are 

the most commonly used cut off points in accelerometer research and have been used in 

previous studies evaluating criterion validity of sedentary behaviour measures (Marshall et al., 

2010).   

 

Demographics 

Participants also completed demographic information on age (years), gender, ability to manage 

on available income (impossible, difficult all of the time, difficult some of the time, not too 

bad, easy), height and weight (used to derive body mass index), life satisfaction (rated from 1 

to 10), and overall health (excellent, very good, good, fair, poor).  Some variables were 
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categorized for descriptive purposes: age (18-20, 21-24, 25+ years) and life satisfaction (1-3 = 

low; 4-7 = middle; 7-10 = high).  Participants were asked to create a unique identifier code (a 

three-digit code combined with day and month of birth) which allowed for matching of data 

across assessments.  An English language version of the demographic questionnaire is 

presented in Appendix C.2. 

 

Procedure 

In the test-retest reliability study, the first author attended classes and discussed the study with 

students.  The candidate distributed the study information sheet (Appendix B.3) to all students 

present (n=227).  Students were given time to read the information sheet and had the 

opportunity to ask questions about the study.  Participants were then directed to the online 

survey link which included a prerequisite online consent form (Appendix B.1) and completed 

the self-administered SART-A (Appendix C.4).  They were advised that they would receive a 

second email in seven days’ time asking them to complete the SART-A only for a second time.  

Participants were also asked to provide demographic information (Appendix C.2) at Time 1 

only.   

 

In the criterion validity study, a subset of interested people met with the candidate at a 

university based office, and were provided with written study information (Appendix B.4), and 

asked to complete a written consent form (Appendix B.2).  Consenting people were then 

briefed on how to wear an accelerometer and how to complete the wear time log (Appendix 

B.5).  Participants were asked to log any times when they removed the accelerometer during 

wear time (e.g. for showering).  A written instruction sheet on how to wear the accelerometer 

was also given to each participant (Appendix B.6).  Over the 7 days the participants received 

three email prompts (Day 2, 4 & 6) to remind them about wearing the accelerometer and to 

contact the candidate if they had any problems.  On the eighth day, the participants met the 

candidate again to return the accelerometer and log, and were asked to complete the online 

version of SART-A as well as brief written survey of demographic information (Appendix 

C.2). 

 

Data analysis 

All data was exported into IBM SPSS Statistics for Windows Version 24.  The SART-A data 

were screened and cleaned.  Ten percent of the data entered were double checked by the 
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candidate for accuracy and no errors were found.  Additional data management and screening 

was conducted for the SART-A and accelerometer derived data.   

 

The SART-A data were screened and cleaned using procedures devised by the research team.  

All cases exceeding 16 hours/day of self-reported sedentary behaviour on a weekday or 

weekend day were excluded from the analysis.  Weekday sedentary behaviour (hours/day) was 

calculated by summing the five domains of study, work, transport, screen use, and other on a 

weekday.  Weekend day sedentary behaviour (hours/day) was calculated by summing the five 

domains of study, work, transport, screen use, and other on a weekend day.  Usual day 

sedentary behaviour (hours/day) was calculated with the following formula: (weekday 

sedentary behaviour x 5) + (weekend day sedentary behaviour x 2) and divided by 7. 

 

Accelerometer data were aggregated and averaged to determine time (hours/day) spent 

sedentary for weekday, weekend day and usual sedentary behaviour.  Objectively measured 

weekday sedentary behaviour was calculated by summing the number of weekday sedentary 

minutes on a valid day and dividing by the number of valid week days worn.  Weekend day 

sedentary behaviour was calculated by summing the number of weekend day sedentary minutes 

on a valid day and dividing by the number of valid weekend days worn.  Usual day sedentary 

behaviour was calculated with the following formula: (weekday sedentary behaviour x 5) + 

(weekend day sedentary behaviour x 2) and divided by 7.  In all three measures total sedentary 

time was rounded to the nearest whole hour to allow for comparison with the SART-A. 

 

Test-retest reliability analyses for SART-A were conducted for each of the self-reported 

weekday, weekend day, and usual day sedentary behaviour in hours per day.  Test-retest 

reliability analyses were also conducted for each domain.  As the participants were full time 

university students, very few (n=16) reported sedentary time for the work domain, and it was 

decided to remove these cases from the test-retest reliability analysis.  As the work domain was 

excluded, test-retest analysis was conducted for the following domains only: weekday study, 

weekend day study, weekday transport, weekend day transport, weekday screen use, weekend 

day screen use, weekday other, and weekend day other.  In the validity study no participants 

reported sedentary behaviour in the work domains and not data was excluded.  Comparisons 

were made between: 1) usual day self-report sedentary behaviour and average day 

accelerometer recorded sedentary behaviour; 2) weekday self-report sedentary behaviour and 
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weekday accelerometer recorded sedentary behaviour; and 3) weekend day self-report 

sedentary behaviour and weekend day accelerometer recorded sedentary behaviour.   

 

For test-retest reliability, Bland-Altman plots were performed to assess mean estimated bias 

and 95% limits of agreement (Bland & Altman, 2010) between Time 1 and Time 2 data for 

usual day sedentary behaviour, weekday sedentary behaviour, weekend day sedentary 

behaviour, and sedentary behaviour in each domain.  For criterion validity, Bland-Altman plots 

were performed to assess mean estimated bias and 95% limits of agreement (Bland & Altman, 

2010) between SART-A and accelerometer derived data for usual day sedentary behaviour, 

weekday sedentary behaviour, weekend day sedentary behaviour.  As the sedentary behaviour 

data were not normally distributed, relationships were assessed using Spearman’s rho 

coefficient (ρ), as has been done in other similar studies (Alkahtani, 2016; Herrmann et al., 

2013; Hoos et al., 2012; Mumu et al., 2017; Soo et al., 2015; Wanner et al., 2017).  Spearman’s 

rho coefficient was interpreted as: 0-0.20 poor correlation, 0.21-0.40 fair correlation, 0.41-0.60 

moderate/acceptable correlation, 0.61-0.80 substantial correlation, 0.81-1.0 near perfect 

correlation (Landis & Koch, 1977).  Differences in median hours per day for Time 1 and Time 

2 were assessed using Wilcoxon-signed rank tests.   

 

3.4.2 Results 

Participant characteristics 

For the reliability study, 227 people were invited to participate in the study.  Of those, n=77 

(33.6%) completed the questionnaire on both occasions (Time 1 and Time 2) and passed data 

screening.  Preliminary analysis indicated that only 16 respondents provided complete data for 

the work domain.  It was decided to exclude this domain from the analysis which resulted in a 

final analytic sample of 61.  The median time between T1 and T2 questionnaire completion 

was 7 days.  The majority of the sample were women (51%) and the mean age of participants 

was 21.07 (SD 2.19) years.  Additional characteristics of the participants are described in Table 

3.4. 
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Table 3. 4   

Characteristics of participants – test-retest reliability study 

 All Women Men 

Characteristics 

 
n % N % n % 

Total 61 100.0 31 50.8 30 49.2 

Age group (years)       

18-20 29 47.5 17 54.8 12 40.0 

21-24 29 47.5 13 41.9 16 53.3 

25+ 3 4.9 1 3.2 2 6.7 

Body mass index (kg/ m2)       

Underweight or normal weight (<25) 34 55.7 17 54.8 17 56.7 

Overweight (25-30) 14 23.0 7 22.6 7 23.3 

Obese (>30) 

 

13 21.3 7 22.6 6 20.0 

General Health        

Excellent or very good 44 72.1 23 74.2 21 70.0 

Good 13 21.0 6 19.4 7 23.3 

Fair or poor 

 

4 6.6 2 6.5 2 6.7 

Ability to manage on available income       

It is easy or not too bad 45 73.8 22 71.0 23 76.7 

Difficult some of the time 13 21.3 7 22.6 6 20.0 

Difficult all of time or impossible 

 

3 4.9 2 6.5 1 3.3 

Life satisfaction        

High 45 73.8 24 77.4 21 70.0 

Moderate 11 18.0 6 19.4 5 16.7 

Low 5 8.2 1 3.2 4 13.3 

 

 

For criterion validity, an invitation was sent to all those (n=93) who had completed the 

reliability study of this study or the GPAQ study (see Chapter 2).  Of those, n=48 consented to 

participate and n=26 (response rate 54.1%) completed the study and passed data screening (i.e. 

at least 5 days’ wear time including 1 weekend day and at least 10 hours per day wear time). 

The majority of the sample in the validity study were women (53.8%) and the mean age of 

participants was 19.50 (SD 1.42) years. Additional characteristics of the participants are 

described in Table 3.5 
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Table 3. 5   

Characteristics of participants – criterion validity study 

 All Women Men 

Characteristics n % n % n % 

Total 
 

26 100.0 14 53.8 12 46.2 

Age group (years) 
 

      

18-20 21 80.8 10 71.4 11 91.7 

21-24 
 

5 19.2 4 28.6 1 8.3 

Body mass index (kg/ m2)        

Underweight or normal weight (<25) 17 65.4 11 78.6 6 50.0 

Overweight (25-30) 8 30.8 3 21.4 5 41.7 

Obese (>30) 
 

1 3.8 0 0.0 1 8.3 

General health        

Excellent or very good 20 76.9 11 78.6 9 75.0 

Good 5 19.2 3 21.4 2 16.7 

Fair or poor 
 

1 3.8 0 0.0 1 8.3 

Ability to manage on available income       

It is easy or not too bad 18 69.2 9 64.3 9 75.0 

Difficult some of the time 7 26.9 4 28.6 3 25.0 

Difficult all of time or impossible 
 

1 3.8 1 7.1 0 0.0 

Life satisfaction        

High 19 73.1 10 71.4 9 75.0 

Moderate 7 26.9 4 28.6 3 25.0 
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Test-retest reliability – weekday, weekend day, and average day 

Results of the test-retest reliability analyses are shown in Table 3.6.  For weekday sedentary 

behaviour, Bland-Altman plots (see Figure 3.2A) showed a difference of 0.13 hours per day.  

However, limits of agreement were wide and ranged from -6.18 to +6.45 hours per day.  There 

was a moderate correlation between Time 1 and Time 2 measures (ρ = 0.54; 95% confidence 

interval [CI]: 0.30 to 0.72).  The median of reported weekday sedentary behaviour times were 

10 hours for Time 1 and 10 hours for Time 2. This difference was not significantly different (p 

= 0.873).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 2a Bland Altman plot for the difference between weekday sedentary 

behaviour hrs/day at Time 1 and Time 2 
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For weekend day sedentary behaviour, Bland-Altman plots (see Figure 3.2B) showed a 

difference of 0.80 hours per day.  However, limits of agreement were wide and ranged from -

5.33 to +6.93 hours per day.  There was a moderate correlation between Time 1 and Time 2 

measures (ρ = 0.56; 95% CI: 0.32 to 0.75).  The median of reported weekend day sedentary 

behaviour times were 11 hours for Time 1 and 11 hours for Time 2. This difference was not 

significantly different (p = 0.137).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 2b Bland Altman plot for the difference between weekend day sedentary 

behaviour hrs/day at Time 1 and Time 2 
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For usual day sedentary behaviour, Bland-Altman plots (see Figure 3.2C) showed a difference 

of 0.30 hours per day.  However, limits of agreement were wide and ranged from -4.99 to +5.58 

hours per day.  There was a moderate correlation between Time 1 and Time 2 measures (ρ = 

0.49; 95% CI: 0.26 to 0.70).  The median of reported usual day sedentary behaviour times were 

11 hours for Time 1 and 10 hours for Time 2. This difference was not significantly different (p 

= 0.503). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 2c Bland Altman plot for the difference between usual day sedentary 

behaviour hrs/day at Time 1 and Time 2. 
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Table 3. 6   

Test-retest reliability of sedentary behaviour measured by SART-A at Time 1 and Time 

2 (n=61) 

 Median 

(hr/day) 

IQR p-value* Spearman 

rho 

95% CI 

Usual day sedentary behaviour  

Time 1 11.00 9.00-12.00 p=0.503 0.49 0.26 to 0.70 

Time 2 
 

10.00 8.50-12.00    

Weekday sedentary behaviour 

Time 1 10.00 8.50-13.00 p=0.873 0.54 0.30 to 0.72 

Time 2 
 

10.00 8.00-12.00    

Weekend day sedentary behaviour 

Time 1 11.00 9.00-13.00 p=0.137 0.56 0.32 to 0.75 

Time 2 
 

11.00 8.00-13.00    

Weekday study sedentary behaviour 

Time 1  3.00 1.00-5.00 p=0.678 0.57 0.37 to 0.74 

Time 2 
 

3.00 2.00-5.00    

Weekend day study sedentary behaviour 

Time 1 1.00 0.00-2.00 p=0.913 0.54 0.30 to 0.73 

Time 2 
 

1.00 0.00-2.00    

Weekday transport sedentary behaviour 

Time 1 1.00 1.00-2.00 p=0.016 0.43 0.14 to 0.65 

Time 2 
 

1.00 2.00-3.00    

Weekend day transport sedentary behaviour 

Time 1 2.00 1.00-3.00 p=0.428 0.63 0.43 to 0.79 

Time 2 
 

2.00 1.00-3.00    

Weekday screen use sedentary behaviour 

Time 1 4.00 2.00-5.00 p<0.001 0.68 0.49 to 0.80 

Time 2 
 

3.00 2.00-4.00    

Weekend day screen use sedentary behaviour 

Time 1 4.00 3.00-6.00 p<0.000 0.69 0.49 to 0.84 

Time 2 
 

1.00 0.00-2.00    

Weekday other sedentary behaviour 

Time 1 1.00 0.50-2.00 p=0.088 0.57 0.36 to 0.73 

Time 2 
 

2.00 1.00-3.00    

Weekend day other sedentary behaviour 

Time 1 2.00 .50-4.00 p=0.545 0.30 0.02 to 0.53 

Time 2 2.00 1.00-4.00    

*derived from median tests; IQR = interquartile range; 95% CI = 95% confidence interval 
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Test-retest reliability – domain specific sedentary behaviour 

For weekday study sedentary behaviour domain, Bland-Altman plots (see Figure 3.3A) showed 

a difference of 0.15 hours per day.  However, limits of agreement were wide and ranged from 

-4.01 to +4.31 hours per day.  There was a moderate correlation between Time 1 and Time 2 

measures (ρ = 0.57; 95% CI: 0.37 to 0.74).  The median of reported weekday study sedentary 

behaviour domain times were 3 hours for Time 1 and for Time 2. This difference was not 

significantly different (p = 0.678).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3a Bland Altman plot for the difference between weekday study sedentary 

behaviour domain hrs/day at Time 1 and Time 2 
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For weekend day study sedentary behaviour domain, Bland-Altman plots (see Figure 3.3B) 

showed a difference of 0.06 hours per day.  However, limits of agreement were wide and ranged 

from -3.03 to +3.17 hours per day.  There was a moderate correlation between Time 1 and 

Time 2 measures (ρ = 0.54; 95% CI: 0.30 to 0.73).  The median of reported weekend day study 

sedentary behaviour domain times was 1 hour for Time 1 and for Time 2. This difference was 

not significantly different (p = .913). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3b Bland Altman plot for the difference between weekend day study sedentary 

behaviour domain hrs/day at Time 1 and Time 2 
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For weekday transport sedentary behaviour domain, Bland-Altman plots (see Figure 3.3C) 

showed a difference of -0.47 hours per day.  However, limits of agreement were wide and 

ranged from -3.20 to +2.27 hours per day.  There was a moderate correlation between Time 1 

and Time 2 measures (ρ = 0.43; 95% CI: 0.14 to 0.65).  The median of reported weekday 

transport sedentary behaviour domain times was 1 hour for Time 1 and for Time 2. This 

difference was significantly different (p = 0.016).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3c Bland Altman plot for the difference between weekday transport sedentary 

behaviour domain hrs/day at Time 1 and Time 2 
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For weekend day transport sedentary behaviour domain, Bland-Altman plots (see Figure 3.3D) 

showed a difference of 0.15 hours per day.  However, limits of agreement were wide and ranged 

from -2.55 to +2.85 hours per day.  There was a substantial correlation between Time 1 and 

Time 2 measures (ρ = 0.63; 95% CI: 0.43 to 0.79).  The median of reported weekend day 

transport sedentary behaviour domain times were 2 hours for Time 1 and 2 hours for Time 2. 

This difference was not significantly different (p = 0.428). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3d Bland Altman plot for the difference between weekend day transport 

sedentary behaviour domain hrs/day at Time 1 and Time 2 
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For weekday screen use sedentary behaviour domain, Bland-Altman plots (see Figure 3.3E) 

showed a difference of 0.65 hours per day.  However, limits of agreement were wide and ranged 

from -2.77 to +4.10 hours per day.  There was a substantial correlation between Time 1 and 

Time 2 measures (ρ = 0.68; 95% CI: 0.49 to 0.80).  The median of reported weekday screen 

use sedentary behaviour domain times were 4 hours for Time 1 and 3 hours for Time 2. This 

difference was significantly different (p = 0.001).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3e Bland Altman plot for the difference between weekday screen use 

sedentary behaviour domain hrs/day at Time 1 and Time 2 
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For weekend day screen use sedentary behaviour domain, Bland-Altman plots (see Figure 

3.3F) showed a difference of 0.62 hours per day.  However, limits of agreement were wide and 

ranged from -2.63 to +3.87 hours per day.  There was a substantial correlation between Time 

1 and Time 2 measures (ρ = 0.69; 95% CI: 0.49 to 0 .84).  The median of reported weekend 

day screen use sedentary behaviour domain times were 4 hours for Time 1 and 1 hour for Time 

2. This difference was significantly different (p < 0.000). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3f Bland Altman plot for the difference between weekend day screen use 

sedentary behaviour domain hrs/day at Time 1 and Time 2 
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For weekday other sedentary behaviour domain, Bland-Altman plots (see Figure 3.3G) showed 

a difference of -0.20 hours per day.  However, limits of agreement were wide and ranged from 

-2.51 to +2.11 hours per day.  There was a moderate correlation between Time 1 and Time 2 

measures (ρ = 0.57; 95% CI: 0.36 to 0.73).  The median of reported weekday other sedentary 

behaviour domain times was 1 hour for Time 1 and 2 hours for Time 2. This difference was 

not significantly different (p = 0.088).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3g Bland Altman plot for the difference between weekday other sedentary 

behaviour domain hrs/day at Time 1 and Time 2 
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For weekend day other sedentary behaviour domain, Bland-Altman plots (see Figure 3.3H) 

showed a difference of -0.03 hours per day.  However, limits of agreement were wide and 

ranged from -4.47 to +3.30 hours per day.  There was a moderate correlation between Time 1 

and Time 2 measures (ρ = 0.30; 95% CI:0 .02 to 0.53).  The median of reported weekend day 

other sedentary behaviour domain times were 2 hours for Time 1 and for Time 2. This 

difference was not significantly different (p = 0.545) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 3h Bland Altman plot for the difference between weekend day other sedentary 

behaviour domain hrs/day at Time 1 and Time 2 
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Criterion validity 

Results of the criterion validity analyses are shown in Table 3.7.  For average weekday 

sedentary behaviour, Bland-Altman plots (see Figure 3.4A) showed a difference of 2.08 hours 

per day.  However, limits of agreement were wide and ranged from -5.50 to +9.66 hours per 

day.  There was a poor correlation between self-report (SART-A) and objective 

(accelerometer) measures (ρ = 0.06; 95% CI: -0.34 to 0.44).  The median of reported average 

weekday sedentary behaviour times were 9 hours for SART-A data and 11 hours for 

accelerometer data. This difference was significantly different (p = 0.014).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 4a Bland Altman plot for the difference between SART weekday sedentary 

behaviour hrs/day and accelerometer measured weekday sedentary 

behaviour hrs/day 
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For average weekend day sedentary behaviour, Bland-Altman plots (see Figure 3.4B) showed 

a difference of 3.20 hours per day.  However, limits of agreement were wide and ranged from 

-3.64 to +10.03 hours per day.  There was a poor correlation between self-report (SART-A) 

and objective (accelerometer) measures (ρ = 0.11; 95% CI: -0.25 to 0.48).  The median of 

reported average weekend day sedentary behaviour times were 7 hours for SART-A data and 

11 hours for accelerometer data. This difference was significantly different (p = 0.001).   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4b Bland Altman plot for the difference between SART weekend day 

sedentary behaviour hrs/day and accelerometer measured weekend day 

sedentary behaviour hrs/day 
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For usual day sedentary behaviour, Bland-Altman plots (see Figure 3.4C) showed a difference 

of 2.46 hours per day.  However, limits of agreement were wide and ranged from -4.24 to +9.17 

hours per day.  There was a poor correlation between self-report (SART-A) and objective 

(accelerometer) measures (ρ = 0.19; 95% CI: -0.36 to 0.39).  The median of reported usual day 

sedentary behaviour times were 9 hours for SART-A data and 11.5 hours’ accelerometer data. 

This difference was significantly different (p = 0.002). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.4c Bland Altman plot for the difference between SART usual day sedentary 

behaviour hrs/day and accelerometer measured average day sedentary 

behaviour hrs/day 
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Table 3. 7   

Spearman correlation between SART-A and accelerometer based estimates of sedentary 

behaviour (hours/day)   

 Median 

(hours/day) 

IQR p-value* Spearman 

rho 

CI 

Average weekday sedentary behaviour 
SART-A 9.00 7.75-10.25 p=.014 .063 : -.339 to .444 

Accelerometer 

 

11.00 9.75-13.25    

Average weekend day sedentary behaviour 
SART-A 7.00 6.00-8.25 p=.001 .108 -.250 to .479 

Accelerometer  

 

11.00 8.75-13.00    

Usual day sedentary behaviour 
SART-A  9.00 7.00-10.00 p=.002 .019 -.364 to .395 

Accelerometer  11.50 9.75-12.25    

*derived from median tests  

IQR = interquartile range; 95% CI = 95% confidence interval 

 

 

3.5 Discussion  

The results demonstrate that the SART-A (excluding work items) had moderate test-retest 

reliability for weekday, weekend day, and usual day sedentary behaviour across one week in a 

sample of Emirati university students.  Test-retest reliability of the usual day measure of 

SART-A was acceptable and comparable to other sedentary behaviour questionnaires (Clark 

et al., 2013; Craig et al., 2003; Marshall et al., 2010; Wijndaele et al., 2014).  Our reliability 

coefficient was lower than some other studies (Chau et al., 2012; Chau et al., 2011; Rosenberg 

et al., 2010) which may reflect issues related to assessment of context specific behaviour.  Two 

of these studies (Chau et al., 2012; Chau et al., 2011) assessed sedentary behaviour in the 

workplace and it is possible that workplace sitting, particularly in office jobs, may be easier to 

recall given that the work day is likely to be more structured and not as variable as sedentary 

behaviour in other domains.  The other study (Rosenberg et al., 2010) used a sample of 

overweight adults.  Given the association between sedentary behaviour and overweight/obesity 

(Dunstan et al., 2005; Hadgraft et al., 2015; Wilmot et al., 2012) it may be that these people 

were living sedentary lifestyles and therefore sedentary behaviour may have been easier to 

recall.  Given that the current study sample consisted of non-working university students it is 

possible that their sedentary behaviour was more varied and thus more difficult to recall.   
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It is important to recognise that sedentary behaviour is a complex construct (Kelly, Fitzsimons, 

& Baker, 2016) and therefore measures that attempt to assess sedentary behaviour across 

multiple domains of behaviour (such as screen use, transport, other activities) may report lower 

reliability coefficients.  In assessing test-retest reliability, it was attempted to keep as many 

conditions as possible unchanged such as day/time of survey administration and mode of 

administration.  However responses are still subject to participant behaviour change (Kelly et 

al., 2016) and the current results may be more reflective of the variable nature of the behaviours 

being assessed (e.g. screen use may change significantly from day to day and week to week) 

rather than the reliability of the participants’ recall.  Of the other studies that assessed domain 

specific sedentary behaviour on weekday and weekend days, only one reported higher 

reliability (Rosenberg et al., 2010).  That questionnaire also utilised response options in block 

of hours.  However, the maximum response on this questionnaire was five hours per domain, 

after which, the only option was to choose a category of greater than 6 hours.  The SART-A 

allows for responses up to 12 hours per day and this expanded response choice may also have 

contributed to a lower reliability coefficient.   

 

Amongst the domain specific measures of sedentary behaviour of SART-A, lowest levels of 

reliability were identified for transport and other activities domains.  In other questionnaires 

that utilised domain specific measurement of sedentary behaviour, transport, other activities 

and hobby related domains also had the lowest reliability (Chau et al., 2011; Clark et al., 2013; 

Marshall et al., 2010).  Lower reliability in these domains may be reflective of participant 

behaviour change and the variable nature of sedentary behaviour for transport or all other 

activities.  In comparison, domains such as study or TV viewing, typically report higher 

reliability coefficients and are more likely to be structured (Marshall et al., 2010; Rosenberg et 

al., 2010).   

 

Criterion validity of the SART-A was poor but comparable to other similar questionnaires 

(Craig et al., 2003; Marshall et al., 2010; Rosenberg et al., 2010; Wijndaele et al., 2014).  

Previous research has identified that accelerometers (e.g. Actigraph) may not be the most 

appropriate criterion measure for assessing sedentary behaviour (Kelly et al., 2016).  Whilst 

the accelerometer used in the current study did have a built in inclinometer (Actigraph GT3X 

model) its placement on the participants’ hip may have reduced its ability to adequately 

measure sedentary behaviour (Aminian & Hinckson, 2012).  Inclinometers may be a gold 

standard for measuring time spent in sitting and lying via posture (Kelly et al., 2016).  The 
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SART-A had a lower criterion validity than other questionnaires that utilised inclinometers as 

the referent measure (Clark et al., 2016; Clark et al., 2013).   

 

Issues related to wear time of the accelerometer could potentially explain the poor criterion 

validity score.   Participants were requested to wear the accelerometer for a minimum of ten 

hours per day.  When returning the accelerometer at the end of the study, some participants 

reported that they removed the device immediately after ten hours’ wear time and did not 

continue to wear it for any remaining waking hours.  SART-A asks participants to report 

sedentary behaviour for all waking hours and therefore comparing it to ten hours of device 

measured sedentary behaviour may be problematic.  Also, midday napping is common in this 

population and is related to Islam (Bahammam, 2011).  It is likely that accelerometers recorded 

these nap times as sedentary behaviour meaning that sedentary behaviour may have been over 

reported by the device.  Future research may consider utilising 24-hour wear time protocol 

which may reduce the negative impact of device removal and give a truer representation of 

daily behaviour.  It is also recommended that a wear time diary providing information on sleep 

and napping times be completed when using device-based measurement in this population.   

 

A strength of the current study is that the SART-A was developed and cross culturally adapted 

for administration in Arabic speaking populations.  The study followed cross-cultural 

adaptation procedures (Beaton et al., 2000), and the SART-A was pre-tested in a population of 

Emirati university students.  Another strength is that the SART-A allows for measurement of 

sedentary behaviour on weekdays and weekend days.  Other studies have noted a temporal 

difference in psychometric properties of sedentary behaviour measures with self-reported 

weekday behaviour showing better reliability than weekend day measures (Marshall et al., 

2010; Rosenberg et al., 2010).  The current study reported no such differences and reliability 

scores for the SART-A were similar for weekday and weekend day.  The SART-A also allows 

for domain specific measurement of sedentary behaviour.  This is important as improving 

understanding of where sedentary behaviour occurs may assist in informing and evaluating 

targeted interventions.  

 

This study also has some methodological considerations.  Convenience sampling (classroom 

visits) was used to recruit participants and as a result the study may be biased as only those 

interested in the study topic may have agreed to participate.  In addition, the sample consisted 

solely of university students, few of who worked.  Consequently, it was not possible to assess 
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the work domain of the questionnaire.  Therefore, responses for those who did work were 

excluded from the analysis.  Another consideration is that the study was underpowered.  

Despite conducting sample size calculations prior to data collection and allowing for potential 

dropout, the studies were underpowered due to the exclusion of a large proportion of cases 

after data screening.  In total, 22 cases (19.6%) were excluded from the reliability analysis due 

to improbably high values of sedentary time reported (> 16 hours/day).  It is possible that this 

could reflect the lack of knowledge of sedentary behaviour previously identified during the 

pre-test phase.  It is also likely that adding time across multiple domains may have been 

challenging for some of the participants.  Other research has also described this issue with a 

high proportion of people reporting more than 24 hours per day when sedentary time is summed 

across domain specific assessment (Rosenberg et al., 2010; Wijndaele et al., 2014).  As the 

study is underpowered, the results should be considered with caution.   

 

Another methodological consideration is that time spent in sedentary behaviour was recorded 

using whole hours only.  This was done in response to the pilot study data on questionnaire 

design: participants preferred to respond to each domain in blocks of one hour rather than hours 

and minutes.  A similar response style is also utilised in another sedentary behaviour 

questionnaire (Rosenberg et al., 2010).  However, this style of response may have reduced the 

sensitivity of the questionnaire.  Future versions of the questionnaire could psychometrically 

assess with smaller blocks of time in the response options (e.g. 15 minute blocks).   

 

Assessing criterion validity of sedentary behaviour questionnaires is challenging due to the 

complexities of objectively assessing sedentary behaviour.  The current study utilised 

accelerometers (Actigraph GT3X) as they can be used for detecting total movement and also 

have a built in inclinometer (Kelly et al., 2016).  However, wearing the accelerometer on the 

participants’ hip may have reduced its ability to adequately measure sedentary behaviour 

(Aminian & Hinckson, 2012).  Future research may consider using thigh-worn activPAL 

devices (PAL Technologies Ltd.; Glasgow; UK) which have been previously shown to have 

higher agreement than accelerometers with direct observation, and to be a more appropriate 

referent measure for sedentary behaviour (Clark et al., 2009; Kelly et al., 2016).  Also, the use 

of activity diaries or time use assessment may assist in assessing the validity of domain specific 

sedentary behaviour.   
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In conclusion, self-report measurement of sedentary behaviour needs to be reliable, pragmatic 

and culturally appropriate.  Domain specific measurement is important as it provides contextual 

information and such data can be used to design and target interventions.  This study described 

the development and psychometric evaluation of a new Arabic language questionnaire for 

assessing sedentary behaviour.  The Sitting and Reclining time – Arabic (SART-A) had 

psychometric properties that were at least comparable with other measures, with acceptable 

test retest reliability but low criterion validity with accelerometer data.  Additional work is 

required to establish the validity of the SART-A in an Arabic speaking population and to test 

the psychometric properties in more representative samples.  The SART-A shows initial 

promise as a reliable brief domain specific measure of past week sedentary behaviour for 

Emirati university student populations. 
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Introduction to Chapter 4 

Understanding levels of physical activity, sedentary behaviour, and psychological wellbeing is 

important as it provides information on the need for interventions, and a sound epidemiological 

basis for intervention work (Sallis et al., 2000).  The UAE is a country undergoing a rapid 

transition but also experiencing serious public health concerns, including a high prevalence of 

inactivity related disease. Among university students, for example, there are high rates of 

obesity and metabolic syndrome.  The association between physical activity or sedentary 

behaviour, and physical and mental health is well established.  Despite this, there has been no 

research on physical activity or sedentary behaviour in Emirati university students.   

 

A lack of psychometrically assessed culturally appropriate measurement tools has previously 

been cited as a part explanation for this lack of research.  The studies detailed in the previous 

chapters sought to address this issue by assessing reliability and validity of GPAQ-A and 

developing and psychometrically assessing SART-A.   

 

Psychological wellbeing has also been identified has a significant public health issue in 

university students.  University students typically report poorer psychological wellbeing than 

their peers in the general population.  Low levels of psychological wellbeing have been 

reported by university students in other GCC countries.  However, these studies only reported 

on medical students and consequently are not generalizable to other university students.  There 

has been no research on the psychological wellbeing of Emirati university students.   

 

Past research with university students from Western countries has noted that women are less 

active and report poorer psychological wellbeing than men.  Given the gender based socio-

cultural norms in the UAE, it may therefore also be important to assess gender differences in 

physical activity, sedentary behaviour, and psychological wellbeing in Emirati university 

students.    

 

The overarching aim of the next study was to assess levels of physical activity, sedentary 

behaviour, and psychological wellbeing in a sample of Emirati university students and to assess 

associations by gender.  
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Chapter 4: Prevalence of Physical Activity, Sedentary Behaviour, and 

Psychological Wellbeing in Emirati University Students by Gender 

4.1 Abstract 

Background:  Physical activity, sedentary behaviour, and psychological wellbeing can have 

significant impacts on the health and academic performance of university students.  No 

research has assessed physical activity, sedentary behaviour, or psychological wellbeing in 

Emirati university students and research conducted with Western university students may not 

be applicable due to socio-cultural differences.  The aim of the current study was to assess 

levels of physical activity, sedentary behaviour, and psychological wellbeing in Emirati 

university students and potential gender differences.  Method: A random sample of 628 Emirati 

university students (mean age 20.79 SD: 3.81; 69.1% women) completed an online, self-

administered Arabic language questionnaire consisting of Global Physical Activity 

Questionnaire (GPAQ-A), Sitting and Reclining Time Questionnaire (SART-A), Depression, 

Anxiety, and Stress Scale-21 (DASS 21), and Satisfaction with Life Scale (SWLS).  

Generalised linear modelling was used to assess gender differences.  Results: Almost three-

quarters (74%) of Emirati university students met moderate to vigorous physical activity 

(MVPA) guidelines of at least 150 minutes of MVPA per week, with no significant gender 

differences.  Median time spent in sedentary behaviour was 10 hours per day for each of a usual 

day, weekday, and weekend day, with no significant differences by gender.  Over two thirds 

(69%) of students reported high or very high satisfaction with life.  However, approximately 

two-thirds also reported depressive symptoms (65%), or anxiety symptoms (69%), and almost 

half (46%) reported symptoms of stress.  No significant gender differences were found for any 

of the psychological wellbeing variables.  Conclusion: The study provides the first data on 

physical activity, sedentary behaviour and psychological wellbeing in Emirati university 

students.  The results suggested high levels of sedentary behaviour, depression, and anxiety.  

The use of self-administered measures to assess physical activity and sedentary behaviour may 

be problematic and more work is required using objective measures or interview administered 

questionnaires.  Interventions may be required to address poor psychological wellbeing. 

 

4.2 Introduction  

Low physical activity, high sedentary behaviour, and poor psychological wellbeing can have 

significant adverse implications for university students, particularly in term of weight gain and 
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academic performance.  Studies with American university students identified that decreased 

physical activity participation was associated with increases in weight gain, body mass index 

(BMI), body fat percentage and fat mass (Butler et al., 2004; Jung et al., 2008; Wengreen & 

Moncur, 2009).  Other research with Belgian university students identified a positive 

association between prolonged sedentary behaviours and prevalence of overweight/obesity 

(Deliens, Clarys, Van Hecke, De Bourdeaudhuij, & Deforche, 2013).  Prolonged sedentary 

behaviour is also positively associated with depression in Swedish (Thomée et al., 2007), and 

American (Morgan & Cotten, 2003) university students.  Low physical activity participation 

(Keating et al., 2013; Wald et al., 2014), and poor psychological wellbeing (Eisenberg et al., 

2009; Hysenbegasi et al., 2005; Lumley & Provenzano, 2003) have each been linked with low 

academic performance and reduced academic retention in American university students 

(Eisenberg et al., 2009; Melnyk et al., 2014; Van Ameringen et al., 2003).   

 

Research in Western countries indicates the university years are characterised by low physical 

activity participation (Dinger et al., 2014; Keating et al., 2005) and high sedentary behaviour 

(Conroy et al., 2013; Peterson et al., 2018).  University students from Western countries 

typically report low physical activity participation with 30-50% meeting guidelines (Dinger et 

al., 2014; Keating et al., 2005).  Research using objective measures (accelerometers) found 

American university students spent an average of 10 ( 1.2) hours per day sedentary (Peterson 

et al., 2018) and Portuguese university students spent an average of 12.5 ( 2.73) hours per day 

sedentary (Clemente et al., 2016). 

 

The prevalence of psychological wellbeing problems is also significantly higher in university 

students than in their peers in the general population (Adlaf et al., 2001; Lovell et al., 2015; 

Stallman, 2010).  The university years typically coincide with young adulthood, which is a 

time when an individual’s global evaluations of psychological wellbeing appear to worsen 

more than any other time in the adult lifespan (Maher et al., 2013).  A large study conducted 

with American university students (n=14,175) recorded a prevalence of 17.3% for depression, 

4.1% for panic disorder, 7% for generalised anxiety, 6.3% for suicide ideation, and 15.3% for 

nonsuicidal self-injury (Eisenberg et al., 2013).  Other research with American students has 

found that 33% of students reported some level of depression, 40% reported some level of 

anxiety, and 38% reported stress symptoms (Beiter et al., 2014).   
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Physical activity, sedentary behaviour and psychological wellbeing among university students 

may differ by gender.  A systematic review reported that women participated in significantly 

less physical activity than men (Keating et al., 2005).  Research in Britain found that female 

students were 2.3 times more likely than males to have low physical activity participation 

(Aceijas, Waldhäusl, Lambert, Cassar, & Bello-Corassa, 2017).  Research on sedentary 

behaviour has been more equivocal, and highlights the potential importance of domain specific 

behaviour.  Female students were more likely to engage in sedentary behaviour related to 

sitting and talking (Rouse & Biddle, 2010) and male students were more likely to engage in 

sedentary behaviour related to computer games, study (Rouse & Biddle, 2010) and TV and 

computer use (Buckworth & Nigg, 2004).  Mixed results have also been reported for gender 

differences in psychological wellbeing among university students.  Male students in America 

and Sweden have reported significantly higher levels of psychological wellbeing than female 

students (Ridner et al., 2016; Von Bothmer, Fridlund, & Högskolan, 2005) but other research 

with Australian university students has found no gender differences (Schofield, O'Halloran, 

McLean, Forrester-Knauss, & Paxton, 2016).   

 

Despite the potential academic and health implications, there is no research evidence on the 

prevalence of physical activity, sedentary behaviour, and psychological wellbeing among 

Emirati university students.  Some research has been conducted on university students in the 

neighbouring Gulf Cooperation Council (GCC) countries, but has methodological limitations.  

Research among Saudi male and female university students reported 14.8% participated in at 

least 150 minutes of moderate physical activity per week and 13.4% participated in at least 75 

minutes of vigorous physical activity per week (Awadalla et al., 2014).  However, that study 

used the short form International Physical Activity Questionnaire (IPAQ) which has not been 

psychometrically assessed in Arabic speaking adults.  Another study with an unvalidated 

questionnaire found that 47% of Saudi university students met physical activity guidelines (Al-

Drees et al., 2016).  In both of these studies, it was reported that women participated in 

significantly less physical activity than men.  High levels of sedentary behaviour have been 

demonstrated using pedometers among adults in Qatar (Sayegh et al., 2016) and self-reported 

by Omani adults using the single item sedentary behaviour measure of the Global Physical 

Activity Questionnaire (GPAQ) (Mabry, Morsi, Al-Lawati, & Owen, 2016).  However, 

pedometers do not provide domain specific information about sedentary behaviour (Corder et 

al., 2007).  Most studies on sedentary behaviour in the GCC have utilised a single item self-

report sedentary behaviour question from IPAQ or GPAQ, neither of which provide domain 
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specific information about sedentary behaviour or have been validated for use with Arab adults.  

High prevalence of depressive symptoms (40-70%), anxiety (51-66%), and stress (63-71%) 

have previously been reported by university students in the GCC (Abdulghani et al., 2011; 

Aboalshamat et al., 2015; Al-Faris et al., 2012; Mahroon et al., 2018).  However, these studies 

only reported on medical students and consequently are not generalizable to other university 

students.  More research, therefore, is needed on university students in Arab countries using 

questionnaires that have been psychometrically assessed with Arabic speaking people, domain 

specific measures of sedentary behaviour, and a broad sample of students.   

 

To address this research gap, the aim of the current study was to assess levels of physical 

activity participation, sedentary behaviour and psychological wellbeing in a sample of Emirati 

university students, using questionnaires assessed for use with Arab speaking people, domain 

specific measures of sedentary behaviour and a random sample of students.  The secondary 

aim of the study was to assess potential differences by gender.   

 

4.3 Methods 

Data for this study were from a cross sectional self-administered online survey.  Ethics 

approval for this study was obtained from the Applied Research Committee of the Higher 

Colleges of Technology in the UAE on 3/05/16 (Appendix A.5) and The University of 

Queensland Human Research Ethics Committee (2017000527) on 19/05/16 (Appendix A.6). 

 

4.3.1 Participants 

Participants were Arabic speaking university students recruited from a Higher Education 

Institute in the Middle East.  The university is funded by the Ministry of Education of the 

United Arab Emirates (UAE) and is for Emirati national students only.  The university offers 

undergraduate programs and has separate campus for men and women.  The student population 

of the university was 21,754 for the 2016-17 academic year.  To achieve a representative 

sample with 4% margin of error and 95% confidence interval, it was determined that a sample 

of 585 was required.  Past research conducted by the candidate with the same population 

obtained response rates of 41% and 44% respectively (see Chapter 2 and 3).  Anticipating the 

current study would have a similar response rate of 40%, the study invitation was sent to a 

random sample of 1462 students (50% women) from the university student database.  Study 

inclusion criteria were: aged over 18 years, UAE national, and native Arabic speaker.   
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4.3.2 Materials  

Physical activity  

Physical activity was assessed using the Global Physical Activity Questionnaire (GPAQ) – 

Arabic.  GPAQ consists of 16 items with a recall period of a typical week.  The GPAQ is split 

into three domains: work, transport, and recreation.  Each domain has three items measuring 

physical activity engagement (yes/no), frequency (days per week) and duration (hours and 

minutes per day).  Vigorous physical activity (i.e. activities that require hard physical effort 

and cause large increases in breathing or heart rate) is assessed for domains of work (e.g., paid 

and unpaid work, study and/or household chores) and recreation (e.g., sports, fitness, and 

leisure).  Moderate physical activity (i.e. activities that require moderate physical effort and 

cause small increases in breathing or heart rate) is assessed for domains of work, recreation, 

and transport (the usual way you travel to and from places).  

 

Test-retest reliability and criterion validity of the GPAQ-Arabic transport and recreation items 

have previously been assessed in male Saudi university students (Alkahtani, 2016).  That study 

reported acceptable test-retest reliability and fair criterion validity for MVPA.  The full version 

GPAQ-Arabic (work, transport and recreation domains) was psychometrically assessed in the 

earlier stages of the current PhD program, with a mixed gender sample of Emirati university 

students (Chapter 2).  Test-retest reliability was acceptable for MVPA, moderate physical 

activity (MPA) and vigorous physical activity (VPA).  Criterion validity, compared with 

objectively measured accelerometer data, was fair for the MVPA measure.  An English 

language translation of the GPAQ-A is provided in Appendix C.1. 

 

Sedentary behaviour 

Domain specific sedentary behaviour was assessed using the Sedentary and Reclining Time- 

Arabic (SART-A). The SART-A was developed by the candidate as a culturally appropriate, 

Arabic language measure of domain-specific sedentary behaviour.  Information relating to the 

development of the questionnaire is detailed in Chapter 3.  The SART-A measures sedentary 

behaviour across five domains – study, paid work, transport, screen use for leisure/recreation, 

and other activities.  The SART-A consists of 10 items (2 for each domain) with a recall period 

of one week.  Respondents are asked to indicate time (hours/day) spent while awake and sitting 

or reclining on each of a usual weekday and usual weekend day in the past week.  Response 

options are provided in blocks of hours per day (ranging from 1 to 12+).  A “not applicable” 
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response option is available for study, paid work and screen use for leisure/recreation items.  

The psychometric properties of the self-administered SART-A were previously assessed by the 

candidate in a mixed gender sample of Emirati university students (Chapter 3).  Test-retest 

reliability was moderate for weekday, weekend day, and usual day sedentary behaviour.  Test-

retest reliability for domain specific sedentary behaviour was moderate for most domains.  

Criterion validity was poor for weekday, weekend day, and usual day sedentary behaviour.  It 

was concluded, that the SART-A has similar psychometric qualities to other frequently used 

sedentary behaviour questionnaires.  An English language translation of the SART-A is 

provided in Appendix C.4. 

 

Psychological wellbeing  

Psychological wellbeing was assessed using two questionnaires: the Satisfaction with Life 

Scale (SWLS) (Diener, Emmons, Larsen, & Griffin, 1985) and the Depression, Anxiety and 

Stress Scale (DASS-21) (Lovibond & Lovibond, 1995).  As psychological wellbeing comprises 

multiple components, these measures were selected to assess constructs related to emotional 

responses/affect and global judgements of life satisfaction.  Both these measures have 

previously been translated into Arabic, are frequently used in research with Arabic speaking 

populations, and have been evaluated for use in Arabic speaking populations.   

 

The Satisfaction with Life Scale (Diener et al., 1985) measures global life satisfaction and 

consists of five items scored on a 7-point Likert scale (ranging from strongly disagree to 

strongly agree).  Items assess global cognitive judgements of life satisfaction e.g.  “In most 

ways, my life is close to ideal”; “If I could live my life over, I would change almost nothing”.  

Higher total scores indicate higher satisfaction with life.  The SWLS has previously been 

psychometrically evaluated in an Arabic speaking population (Abdallah, 1998) with adequate 

internal consistency (alpha = 0.79) and test-retest reliability (r=.83).  The SWLS has also been 

used in a previous study with Arabic speaking medical students (Hamaideh & Hamdan-

Mansour, 2014).  An English language translation of the SWLS is provided in Appendix C.5.   

 

The Depression, Anxiety and Stress Scale (Lovibond & Lovibond, 1995) consists of 21 items 

(7 for each of the three subscales) with a recall period of the past week.  Items assess symptoms 

and experiences related to depression (e.g., “I couldn’t seem to experience any positive feeling 

at all”), anxiety (e.g., “I was aware of dryness in my mouth”), and stress (e.g., “I found it hard 

to wind down”).  Item responses are recorded on a 4-point scale ranging from 0 (did not apply 
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to me at all) to 3 (applied to me very much or most of the time).  For each subscale, total score 

ranges from 0-21, and are then multiplied by two to make a potential score range of 0-42 

(Lovibond & Lovibond, 1995).  Higher scores indicate higher levels of depression, anxiety 

and/or stress.  An English language translation of the DASS-21 along with scoring instructions 

are provided in Appendix C.6.  The DASS-21 is a shortened version of the DASS-42 and has 

been used in previous studies with Arabic speaking populations (Aboalshamat et al., 2015; Al-

Gelban, 2007; Al-Gelban, Al-Amri, & Mostafa, 2009; Almawi et al., 2008; Hamaideh & 

Hamdan-Mansour, 2014).  The DASS-42 has been validated in Arabic speaking populations 

and demonstrated adequate psychometric properties (Moussa, Lovibond, Laube, & Megahead, 

2017).   

 

Demographics 

Participants completed demographic information on age (years and then categorised as 18-20, 

21-24, 25+ years), gender, height and weight (used to derive body mass index), living situation 

(single and live alone, single and live with family, married and live with partner, other), and if 

they had children (yes, no).  Data were categorized for descriptive purposes (e.g. age was 

reported in blocks of years).  An English language translation of the demographic questionnaire 

is provided in Appendix C.7. 

 

4.3.3 Procedures 

The survey invitation, which included a participant information sheet (Appendix B.9), consent 

form (Appendix B.10) and a link to the online questionnaire, was sent by email to all students 

in the randomly selected sample.  All questionnaires were conducted in Arabic language. 

Survey completion was taken as informed consent. 

 

4.3.4 Data management and statistical analysis  

All data were exported from Survey Monkey into IBM SPSS Statistics for Windows Version 

24.  Ten percent of the data entered was checked for accuracy and no errors were found.  

Additional data screening and management was conducted for the GPAQ-A, SART-A, SWLS, 

and DASS-21 as per the instructions provided in the respective user manuals.   
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Physical activity  

The GPAQ-A data were screened and cleaned according to the procedures in the WHO STEPS 

Surveillance Manual (World Health Organization, 2005).  Data were removed from the 

analysis where the value for any domain (vigorous work, moderate work, transport, vigorous 

recreation, moderate recreation) was greater than 16 hours per day.  As per GPAQ guidelines, 

all responses in minutes were multiplied by the corresponding number of days to obtain a 

measure of time spent (mins/week) in each category of physical activity.  A moderate physical 

activity (MPA) variable was created by summing moderate work, transport, and moderate 

recreation domain data (mins/week).  A vigorous physical activity (VPA) variable was created 

by summing vigorous work and vigorous recreation domain data (mins/week) and weighting 

by two to reflect the higher intensity (World Health Organization, 2005).  The MVPA variable 

was created by summing moderate and vigorous physical activity (mins/week).  

 

Time spent in each physical activity intensity (moderate, vigorous, MVPA) and physical 

activity domains (work, transport, recreation) were summarised using medians and 

interquartile range (IQR) for total sample as well as by gender.  Prevalence of meeting WHO 

MVPA guidelines (at least 150 minutes of moderate to vigorous physical activity per week) 

(World Health Organization, 2010a) was reported as percentages.  Due to the non-normal 

distribution of physical activity data (mins/week), generalised linear models with gamma 

distribution, adjusted for BMI and age, were used to assess gender differences.  Separate 

models were constructed for MVPA, VPA, MPA, work physical activity, transport physical 

activity and recreation physical activity.  Goodness of fit models were examined to ensure that 

the models were used to assess whether the sample data fit the model. 

 

Sedentary behaviour 

The SART-A data were screened and cleaned using procedures devised by the research team 

and detailed in Chapter 3.  All cases exceeding 16 hours/day of self-reported sedentary 

behaviour on a weekday or weekend day were excluded from the analysis.  Weekday sedentary 

behaviour (hours/day) was calculated by summing the four domains of study, transport, screen 

use, and other on a weekday.  Weekend day sedentary behaviour (hours/day) was calculated 

by summing the four domains of study, transport, screen use, and other on a weekend day.  

Usual day sedentary behaviour (hours/day) was calculated with the following formula: 

(weekday sedentary behaviour x 5) + (weekend day sedentary behaviour x 2) and divided by 

7. 



 

 105 

Sedentary behaviour domains (weekday study, weekend day study, weekday transport, 

weekend day transport, weekday screen use, weekend day screen use, weekday other, and 

weekend day other) and overall weekday, weekend day, and usual day sedentary behaviour 

were summarised using medians and interquartile range for the total sample as well as by 

gender.  Due to the non-normal distribution of sedentary behaviour data (hours/day), 

generalised linear models with gamma distribution, adjusted for BMI and age, were used to 

assess gender differences.  Separate models were constructed for total sedentary behaviour, 

weekday sedentary behaviour, weekend day sedentary behaviour, as well as sedentary 

behaviour for each domain.  Goodness of fit models were examined to ensure that the models 

were used to assess whether the sample data fit the model. 

 

Psychological wellbeing  

Item responses for SWLS were summed and then categorised as per the instructions in the 

SWLS user instruction manual (Diener et al., 1985): 30-35 = highly satisfied; 25-29 = high; 

20-24 = average; 15-19 = slightly below average; 10-14 = dissatisfied; 5-9 = extremely 

dissatisfied. 

 

The DASS-21 data were summed and variables were created for each of the three subscales- 

depression, anxiety, and stress.  Scores were categorised as per the instructions in the DASS-

21 user instruction manual.  For depression, responses were categorised as no depression (0-

9), mild (10-13), moderate (14-20), severe (21-27), and extremely severe (28+).  For anxiety, 

responses were categorised as no anxiety (0-7), mild (8-9), moderate (10-14), severe (15-19), 

and extremely severe (20+).  For stress, responses were categorised as no stress (0-14), mild 

(15-18), moderate (19-25), severe (26-33), and extremely severe (34+).   

 

Psychological wellbeing scores for satisfaction with life, depression, anxiety, and stress were 

summarised using medians and interquartile range for total sample as well as by gender.   Due 

to the non-normal distribution of psychological wellbeing data, generalised linear models with 

gamma distribution, adjusted for BMI and age, were used to assess gender differences.  

Separate models were constructed for satisfaction with life, depression, anxiety, and stress.  

Goodness of fit models were examined to ensure that the models were used to assess whether 

the sample data fit the model. 
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Demographics 

Participant characteristics were summarised using descriptive statistics.  

 

4.4 Results 

Participants   

Of the 1462 students invited to participate in the study, 628 completed the questionnaire 

(overall response rate 43%; male response rate 27%; female response rate 59%).  The majority 

of the study sample were women (69.1%) and the mean age of the participants was 20.79 (SD 

3.81) years.  Most participants (88%) lived with their family and 8% were married and living 

with their partner.  Only 5% of the participants had children.  Approximately 40% of the 

participants were overweight or obese.  Additional characteristics of the participants are 

described in Table 4.1. 

 

 

Table 4. 1   

Characteristics of participants (n=628) 

 All Women Men 

Characteristics N % n % n % 

Total 628 100 434 69.1 194 30.9 

       

Age group (years)       

18-20 362 57.6 253 58.3 109 56.2 

21-24 216 34.4 153 35.3 63 32.5 

25+ 50 8.0 28 6.4 22 11.3 

       

Self-reported body mass index (kg/ m2)     

Underweight (<18.5) 78 12.4 64 14.8 14 7.2 

Healthy (18-24.9) 299 47.6 226 52.1 73 37.6 

Overweight (25-29.9) 125 19.9 69 15.9 56 28.9 

Obese (30+) 126 20.1 75 17.2 51 26.3 

       

Living situation        

Single and live alone 9 1.4 2 0.5 7 3.6 

Single and live with family 551 87.7 379 87.3 172 88.7 

Married and live with partner 50 8.0 38 8.7 12 6.2 

Other 18 2.9 15 3.5 3 1.5 

       

Children       

Yes 34 5.4 22 5.1 12 6.2 

No 594 94.6 412 94.9 182 93.8 
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Physical activity  

Results for physical activity participation are presented in Table 4.2.  Of the 628 students who 

completed the questionnaire, 122 (27% men; 73% women) cases that did not pass screening 

were removed as the respondents reported greater than 16 hours/day of MVPA (World Health 

Organization, 2005).  Of the 506 cases (81%) who passed the data screening for GPAQ, 74% 

of participants were meeting the MVPA guidelines.  Median time spent in MVPA was 300 

mins/week (IQR 135, 540).  Comparing men to women, after adjusting for other factors (age, 

BMI), results of the generalised linear regression modelling identified no significant gender 

differences for time spent in MVPA (OR: 1.11, 95% CI = 0.95-1.29), MPA (OR: 1.11, 95% CI 

= 0.95-1.30), or VPA (OR: 1.15, 95% CI = 0.99-1.33).  For domain specific physical activity, 

after adjusting for other factors (age, BMI), men were significantly more likely than women to 

engage in physical activity for transport (OR: 1.43, 95% CI = 1.14 – 1.78, p = .002).  Comparing 

men to women, the model identified no significant gender differences for time spent in work 

(OR: 1.10, 95% CI = 0.91-1.34) or recreation (OR: 1.14, 95% CI = 0.99-1.31) physical activity.   

 

 

Table 4. 2   

Median (IQR) time (mins/week) spent in physical activity in Emirati university students 

 Total (n=506) Women (n=345) Men (n=161) 

Physical activity Median (IQR) Median (IQR) Median (IQR) 

MVPA (mins/week) 300 (135, 540) 300 (120, 540) 300 (150, 570) 

    

MPA (mins/week) 120 (60, 255) 135 (60, 255) 120 (60, 263) 

    

VPA (mins/week) 45 (0, 105) 30 (0, 90) 60 (0, 120) 

    

Work MVPA (mins/week) 135 (15, 360) 135 (15, 360) 150 (0, 353) 

    

Transport MPA 

(mins/week) 

0 (0, 60) 0 (0, 60) 15 (0, 90) 

    

Recreation MVPA 

(mins/week) 

90 (15, 165) 75 (15, 150) 120 (38, 180) 

    

*IQR = interquartile range 
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Sedentary Behaviour  

Results for sedentary behaviour are presented in Table 4.3.  Of the 628 students who completed 

the questionnaire, 264 cases (42%; 35% men, 65% women) passed data screening for SART-

A.  The 364 cases that did not pass screening were removed as the respondents reported greater 

than 16 hours per day of sedentary behaviour on a weekday or weekend day.  Median time 

spent in sedentary behaviour was 10 hours/day (IQR 8, 12) on a usual day, 10 hours/day (IQR 

8, 13) on a weekday and 10 hours/day (IQR 7, 13) on a weekend day.   

Comparing men to women, after adjusting for other factors (age, BMI), results of the 

generalised linear regression modelling identified no significant gender differences for 

weekday (OR: 0.90, 95% CI = 0.82-1.01), weekend day (OR: 0.92, 95% CI = 0.82-1.04) or 

usual day (OR: 0.91, 95% CI = 0.83-1.00) sedentary behaviour.  For domain specific sedentary 

behaviour, after adjusting for other factors, men were significantly less likely than women to 

engage in sedentary behaviour for study on a weekday (OR: 0.73, 95% CI = 0.62 – 0.85, p < 

0.0001) and weekend day (OR: 0.83, 95% CI = 0.691 – 0.998, p < 0.0001).  Men were also 

less likely to engage in “other” types of sedentary behaviour on weekend days than women 

(OR: 0.75, 95% CI = 0.64 – 0.89, p = .001).  The model identified no significant gender 

differences for weekday transport (OR: 1.06, 95% CI = 0.91 – 1.24), weekend day transport 

(OR: 1.09, 95% CI = 0.92 – 1.31), weekday screen use (OR: 0.95, 95% CI = 0.81 – 1.11), 

weekend day screen use (OR: 1.00, 95% CI = 0.84 – 1.18), or weekday other (OR: 0.89, 95% 

CI = 0.76 – 1.03) domains of sedentary behaviour.  
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Table 4. 3   

Median (IQR) time (hrs/day) spent in sedentary behaviour in Emirati university 

students 

 Total (n=264) Women (n=173) Men (n=91) 

Sedentary Behaviour Median (IQR) Median (IQR) Median (IQR) 

    

Weekday    
  

  

Study 3 (2, 5) 4 (2, 5) 2 (1, 4) 
    

Transport 2 (1, 2) 2 (1, 2) 2 (1, 2) 
    

Screen Use 2 (1, 4) 3 (1, 4) 2 (1, 3) 
    

Other  2 (1, 3) 2 (1, 3) 1 (1, 2) 
    

Total  10 (8, 13) 11 (8, 13) 9 (7, 13) 
    

Weekend Day    
    

Study 2 (1, 3) 2 (1, 4) 1 (0, 3) 
    

Transport 2 (0, 3) 1 (0, 3) 2 (1, 3) 
    

Screen Use 2 (1, 5) 3 (1, 5) 2 (1, 5) 
    

Other 2 (1, 3) 2 (1, 4) 1 (1, 3) 
    

Total 10 (7, 13) 11 (7, 13) 9 (6, 12) 
    

Usual day of a week    
    

Total  10 (8, 12) 11 (9, 13) 9 (7, 12) 

    

IQR = interquartile range 

 

 

Psychological wellbeing 

Of the 628 students who completed the psychological wellbeing questionnaires, all passed data 

screening.  Prevalence of the different levels of satisfaction with life is reported in Table 4.4.  

Over two thirds of the sample (69.1%) had high or very high satisfaction with life and only 

5.6% were dissatisfied or extremely dissatisfied.  Comparing men to women, after adjusting 

for other factors (BMI and age), results of the generalised linear regression modelling identified 

no significant gender differences for satisfaction with life (OR: 1.00, 95% CI = 0.95 – 1.05).   
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Table 4. 4   

Satisfaction with life in Emirati university students  

 Total n=628 Women n=434 Men n=194 

Satisfaction with life n (%) n (%) n (%) 

Very high 226 (36.0) 155 (35.7) 71 (36.6) 

    

High 208 (33.1) 145 (33.4) 63 (32.5) 

    

Average 112 (17.8) 79 (18.2) 33 (17.0) 

    

Slightly below average 47 (7.5) 34 (7.8) 13 (6.7) 

    

Dissatisfied 23 (3.7) 14 (3.2) 9 (4.6) 

    

Extremely dissatisfied 12 (1.9) 7 (1.6) 5 (2.6) 

    

 

 

Prevalence of the different levels of depression (4.1a), anxiety (4.1b), and stress (4.1c) is 

reported Figure 4.1.  Approximately two thirds of the sample had some depressive (65%) and 

anxiety (69%) symptoms.  Almost half of the sample reported stress (46%) symptoms.  

Comparing men to women, after adjusting for other factors (BMI and age), results of the 

generalised linear regression modelling identified no significant gender differences for 

depression (OR: 1.06, 95% CI = 0.94 – 1.18), anxiety (OR: 0.96, 95% CI = 0.86 – 1.09), or 

stress (OR: 0.96, 95% CI = 0.87 – 1.07). 
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c 

 

Figure 4. 1 Prevalence of (a) depression, (b) anxiety, and (c) stress in Emirati 

university students (total n=628; women n=434; men n=194)
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4.5 Discussion 

The aim of the current study was to assess levels of physical activity participation, sedentary 

behaviour and psychological wellbeing in a sample of Emirati university students, and potential 

differences by gender.  Results indicated that there was a high level of MVPA and sedentary 

behaviour.  Over two-thirds of participants reported high satisfaction with life.  However, 

approximately two-thirds also reported depression symptoms and anxiety symptoms, and 

almost half reported symptoms of stress.  No gender differences were found for overall levels 

MVPA, sedentary behaviour, satisfaction with life, depression, anxiety or stress.  Domain 

specific differences in behaviour were identified with men significantly more likely to engage 

in physical activity for transport and women significantly more likely to engage in sedentary 

behaviour for study on a weekday, and study and other activities on a weekend day.   

 

A large percentage (73.5%) of Emirati university students in the current study were meeting 

MVPA guidelines of >150 mins/week, with a median of 300 (IQR: 135, 540) minutes of 

MVPA per week.  These results far exceed those previously reported (25-47%) in studies with 

university students in GCC countries (Al-Drees et al., 2016; Alfhaid et al., 2017; Alosaimi et 

al., 2016; Awadalla et al., 2014; Majeed, 2015; Musaiger et al., 2017) and in Western university 

students (30-50%) (Dinger et al., 2014; Keating et al., 2005).  No significant gender differences 

were identified for physical activity, and this also contrasts other research with university 

students in GCC countries (Awadalla et al., 2014; Musaiger et al., 2017) that has shown low 

levels of physical activity participation. The high level of physical activity participation in the 

current study may be questionable.  Reporting physical activity is a highly complex cognitive 

task (Baranowski, 1988) where social desirability concerns can lead to over-reporting of actual 

levels (Warnecke et al., 1997).  It is possible that both men and women may have over-reported 

actual levels due to difficulty in recalling actual participation and due to social desirability 

concerns.  Findings may also be questionable due to poor criterion validity of the GPAQ-A as 

discussed in Chapter 2, although this was comparable to some studies in other countries.  More 

research using objective measurement of physical activity may be required to confirm these 

findings.   

 

The study identified that Emirati university students spend a median of 10 hours per day on 

sedentary behaviour on a usual day, weekday, and weekend day.  This is consistent with 

research utilising objective measurement with American university students that found 

university students spent 10-11 hours per day in sedentary behaviour (Conroy et al., 2013; 
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Peterson et al., 2018).  Given the adverse effects of prolonged sedentary behaviour on health 

and wellbeing (Biswas et al., 2015; Rhodes et al., 2012), interventions are required to target 

high levels of sedentary behaviour in university students and domain specific measurement can 

identify where larger amounts of sedentary behaviour occur.  In the current study, sedentary 

behaviour was most prevalent in the weekday study domain, which is perhaps understandable 

given the student population.  Previous research has noted that height adjustable work stations 

can lead to reductions in sedentary behaviour in desk-based workers (Alkhajah et al., 2012; 

Neuhaus, Healy, Dunstan, Owen, & Eakin, 2014).  Similar work stations could be installed on 

the college campus and promoted to students as a way to help reduce study related sedentary 

behaviour.  Physical activity interventions may also offset adverse physiological responses to 

prolonged sedentary behaviour (Ekelund et al., 2016).   

 

No significant gender differences were identified for overall usual day, weekday or weekend 

day sedentary behaviour in the current study.  However, significant gender differences were 

identified in some domains.  Female university students spent significantly more time 

sedentary in study on a weekday and weekend day.  This contrasts with other research in 

European university students that identified men spent more time in sedentary behaviour for 

study (Rouse & Biddle, 2010).  A reason for this difference may be related to gender based 

norms in the current sample of UAE university students - women are not permitted to leave the 

university campus during the day until all classes are completed whereas men are permitted to 

leave during breaks in class.  Given that women are restricted to remaining on campus 

throughout the day they may utilise some of this free time for study and hence report higher 

levels of study related sedentary behaviour than men.  Women were also significantly more 

likely to engage in sedentary behaviour for other activities on a weekend day, such as reading 

papers/magazines, listening to music, and time spent with family, friends or relatives.  Past 

research with Arab women has identified lack of access to facilities (Awadalla et al., 2014; 

Musaiger et al., 2014) as well as lack of permission to attend events, and social norms related 

to the role of women (Donnelly et al., 2018; Musaiger et al., 2014) as barriers to engaging in 

physical activity.  It is possible that many female university students do not have the same 

autonomy as male students to engage in active lifestyles and consequently spend more time in 

study and typically home-based sedentary activities.  More research is needed to understand 

this.   
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In the current study, there were mixed results for psychological wellbeing with high levels of 

life satisfaction but also high levels of depression, anxiety, and stress typically reported.  In 

total, 87% of university students reported above average satisfaction with life and this is higher 

than other research with Saudi university medical students (75%) (Aboalshamat et al., 2015).  

Despite high self-reported satisfaction with life, poor levels of psychological wellbeing were 

also reported.  This is consistent with other studies that have shown poor mental health in 

university students in GCC countries (Aboalshamat et al., 2015; Mahroon et al., 2018).  The 

percentage of those reporting symptoms of depression, anxiety, and stress was also higher than 

other research in university students from Western countries (Beiter et al., 2014; Mahmoud, 

Staten, Hall, & Lennie, 2012).  Past research has identified that income (Diener, Ng, Harter, & 

Arora, 2010; Kahneman & Deaton, 2010), possession of luxury goods and satisfaction with 

standard of living (Diener et al., 2010) predict increased satisfaction with life but not emotional 

wellbeing.  It is possible that given their relatively high levels of disposable income (Dubai 

Statistics Centre, 2015), Emirati people may have higher subjective life evaluation appraisal.  

However, income is less predictive of emotional wellbeing (Diener et al., 2010) which may 

explain the concurrent poor levels of emotional wellbeing typically reported by the Emirati 

university students.   

 

No significant gender differences were identified for satisfaction with life and this is consistent 

with other research with university students in the GCC countries (Aboalshamat et al., 2015).  

This may again be related to their relatively high levels of disposable income (Dubai Statistics 

Centre, 2015) which may contribute to subjective life evaluation appraisal among both male 

and female students.  There were also no significant gender differences for depression, anxiety, 

or stress but these results contrast other research where female university students in Western 

countries have poorer psychological wellbeing than men (Ridner et al., 2016).  Given the socio-

cultural context and gender based norms, it is interesting that both men and women reported 

depression and anxiety.  It is possible that both young men and women in the UAE report poor 

psychological wellbeing as they navigate their way through the demands of university and a 

rapidly changing society.   

 

A strength of the current study is the utilisation of Arabic language questionnaires to assess 

physical activity, sedentary behaviour, and psychological wellbeing.  Another strength is that 

participants were randomly selected and included a broad range of students.  There are some 

methodological considerations in the current study that should be considered.  Of the 628 
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students who completed GPAQ-A questionnaire, 122 (19%) did not pass the data screening 

stage as they over reported MVPA (> 16 hours per day).  These cases were removed from the 

analyses.  It is evident that over-reporting of physical activity may be an issue and given the 

marked contrast of study results with other research in the region and university students 

elsewhere, the results of the physical activity component of this study should be treated with 

caution.  More research using objective measures will be required to confirm the levels of 

physical activity self-reported in the current study.   

 

A similar issue emerged with the domain-specific sedentary behaviour part of the study.  Of 

the 628 who completed SART-A, 364 (58%) did not pass data screening due to over-reporting 

of sedentary behaviour (>16 hours per day).  A potential methodological consideration may be 

the use of SART-A to assess sedentary behaviour given the poor validity identified in Chapter 

3.  Although SART-A had less than desirable psychometrics, it was the only Arabic language 

questionnaire available and it has reliability and validity comparable with other measures 

(Clark et al., 2013; Craig et al., 2003; Marshall et al., 2010; Rosenberg et al., 2010; Wijndaele 

et al., 2014).  During the development of SART-A, it was identified at pre-testing that Emirati 

university students had limited understanding of sedentary behaviour (see section 3.3.2).  

Whilst additional instructions and examples were included in the questionnaire to address this 

issue, it may be that the participants in the current study also had a limited understanding of 

this behavioural construct and so the self-report was not an accurate reflection of behaviour.  

Also, as the SART-A contains multiple domains of sedentary behaviour, it is possible that 

respondents may have mistakenly duplicated time spent in activities that were relevant to 

multiple domains (e.g. using a computer was relevant to study, work and screen use domains).  

This may have contributed to respondents over-reporting behaviour.  Objective measurement 

of sedentary behaviour, for example using inclinometers, may be more appropriate in this 

population.   

 

It should be noted that women are over-represented in the current sample (70% v 30%).  

Sampling strategies were developed to try and obtain a relatively even gender ratio but response 

rate was low in male students.  Additional sampling of the student database to recruit more 

male students was requested but this was not approved by the gatekeeper.  Also, the current 

sample consisted solely of Emirati university students and thus the results may not be 

generalisable to other populations.  
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Conclusion 

The results of this study suggest high levels of physical activity and sedentary behaviour in 

Emirati university students.  However, because of measurement issues, these results should be 

interpreted with caution and may require further study using objective measurement.  Students 

reported high satisfaction with life but poor emotional wellbeing (depression, anxiety, and 

stress).  High satisfaction may reflect income status but interventions to improve emotional 

wellbeing may be required.  Understanding levels of physical activity, sedentary behaviour, 

and wellbeing can help to inform such interventions which may contribute to improvements in 

overall health and academic performance.   
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Introduction to Chapter 5 

The previous chapter assessed levels of physical activity, sedentary behaviour and 

psychological wellbeing of Emirati university students and potential differences by gender.  

Results showed that university students reported high satisfaction with life and also high 

depression, anxiety, and stress.  No significant gender differences were identified for any of 

the psychological wellbeing variables.  High levels of sedentary behaviour were reported which 

is consistent with other research in Western countries.  Physical activity interventions may be 

a means by which to address poor psychological wellbeing and offset the adverse implications 

of sedentary behaviour.  Although the research also suggested high levels of MVPA, this 

should be interpreted with caution due to issues with the self-report measure, and the high level 

of over-reporting identified during data screening. 

 

According to the behavioural epidemiological framework, research in younger areas of inquiry 

should concentrate on the earlier phases of the framework (establishing the links between 

health and behaviour, developing methods for measuring the behaviour, identifying factors that 

influence behaviour, and developing interventions based on information from the 

aforementioned three phases) in order to provide a sound epidemiological base for intervention 

work (Sallis et al., 2000).  The remaining studies in this research program, therefore, sought to 

provide this epidemiological base for intervention development by assessing Emirati university 

students’ knowledge of physical activity guidelines and benefits, physical activity preferences, 

and physical activity barriers and enablers.  Previous research has indicated that knowledge of 

behavioural recommendations and benefits is associated with physical activity participation.  

However, little is known about this among Emirati university students.  The aim of the next 

chapter was to assess: 1) knowledge of physical activity guidelines and, 2) perceptions about 

the mental health benefits associated with physical activity participation in Emirati university 

students.  This information can help to inform the development and delivery of physical activity 

interventions for psychological wellbeing in this population.   

 

Study materials related to this chapter are in Appendix B and include the consent form (B.10), 

and participation information sheet (B.9).  The English language version of the measures used 

to assess physical activity knowledge and awareness of mental health benefits (C.8) and the 

demographic questionnaire (C.7) used for this study are presented in Appendix C.  
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Chapter 5: Knowledge of Physical Activity Guidelines and Mental Health 

Benefits Among Emirati University Students 

At the time of revised submission, this study had been accepted for publication in Perspectives 

in Public Health Journal (Impact Factor 1.512). 
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5.1 Abstract  

Background: The purpose of this study was to assess Emirati university students’ knowledge 

of physical activity guidelines and perceptions of the benefits of physical activity for mental 

health.  Method: A random sample (n=628) completed an online questionnaire assessing the 

recommended amount of physical activity for good health (mins/week) and to what extent 

exercise can help improve wellbeing, and manage depression, and anxiety/stress (5 point Likert 

scale).  Results: Only 3% of respondents identified 150 mins/week and less than half (39%) of 

the respondents reported an amount within the range of 150-300 mins/week.  Most respondents 

believed that physical activity could improve wellbeing (69%), and manage depression (71%) 

and anxiety/stress (74%).  Women were more likely than men to view physical activity as a 

way to manage depression (p=0.003), and anxiety/stress (p=0.002). Conclusion: More work 

may be required to promote awareness of physical activity guidelines in this population, and 

male university students’ awareness of mental health benefits of physical activity.  

 

5.2 Introduction  

Research indicates that physical activity declines markedly from late adolescence to early 

adulthood (Kwan et al., 2012), which includes the time spent at university.  Investigating 

university students’ understanding of physical activity may, therefore, have important 

implications for promoting an active lifestyle in this population.  A study with Chinese 

university students identified a positive association between awareness of physical activity 

guidelines and actual participation in physical activity (Abula et al., 2018).  However, in that 

study only 4% of Chinese university students (Abula et al., 2018) could report a recommended 

guideline for physical activity.  The World Health Organisation (WHO) recommend adults do 

at least 150 minutes per week of moderate intensity aerobic physical activity or at least 75 

minutes of vigorous intensity aerobic physical activity throughout the week or an equivalent 

combination of moderate and vigorous intensity activities.  It is also recommended that muscle 

strengthening activities involving the major muscle groups be performed at least twice a week 

(World Health Organization, 2010a).   

 

Meta analyses indicate that perceptions about the benefits of physical activity can be predictors 

of behaviour (Hausenblas et al., 1997; McEachan et al., 2016).  A large study (n=16,483) of 

European university students identified that students had a strong belief in the association 

between physical activity and general health benefits (Steptoe et al., 2002).  However, there 
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has been limited research to assess university students’ beliefs in the association between 

physical activity and mental health benefits.  Meta analytic reviews of interventions in adult 

populations have reported moderate to large effects for physical activity to reduce depression 

(Cooney et al., 2013) and anxiety symptoms (Stubbs et al., 2017).  As the prevalence of mental 

health problems is significantly higher in university students than in their peers in the general 

population (Stallman, 2010), it could be important to understand university students’ 

perceptions about physical activity and mental health.   

 

The aim of the current study was, therefore, to assess knowledge of physical activity guidelines 

and mental health benefits among Emirati university students.  Due to well documented gender 

differences in physical activity participation (Keating et al., 2005), and mental health (Ridner 

et al., 2016) in university students, differences in knowledge of guidelines and perceived 

mental health benefits were also explored by gender. 

 

5.3 Method 

Ethics approval for this study was obtained from the Applied Research Committee of the 

Higher Colleges of Technology on 10/05/17 (Appendix A.5) and The University of Queensland 

Human Research Ethics Committee A on 11/05/17 (Appendix A.6). 

 

Participants were recruited from a Higher Education Institute in the Middle East.  A stratified 

(by gender) random sample (n=1462; 50% women) was derived from the university database, 

and emailed the online survey invitation which included a participant information sheet and 

consent form.   

 

Participants were asked “what is the recommended amount of moderate to vigorous physical 

activity for adults to do each week for good health” with a free response provided in mins/week.  

Reflecting WHO guidelines for physical activity for adults (World Health Organization, 

2010a), the amount of time reported by respondents was classified as: 150-300 mins/week; 

overestimated (>300 mins/week); and underestimated (<150 mins/week) guideline.  

Participants were also asked to rate to what extent exercise can help to: improve wellbeing, 

manage depression, and manage stress/anxiety.  Responses were indicated on a 5 point Likert 

scale with anchor ratings (1 = not at all; 5 = very much), and collapsed into 2 categories (1-3 = 
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low, 4-5 = high).  Participants completed demographic items on age, gender, height, weight, 

living situation, and if they had children. 

 

All data were exported into IBM SPSS Statistics for Windows Version 24.  Ten percent of the 

data entered was checked for accuracy and no errors were found.  Descriptive statistics were 

reported for knowledge of physical activity guidelines and perceived mental health benefits.  

Gender differences were tested using binary logistic regressions, adjusting for body mass index 

(BMI) and age, conducted on participant responses dichotomised into 150-300 mins/week, and 

over/under estimated (<150 or >300 mins/week) for knowledge of guidelines and low (1-3) 

and high (4-5) for mental health benefits. 

 

5.4 Results 

Of the 1462 students invited to participate in the study, 628 completed the questionnaire 

(response rate 43%).  Participant characteristics are presented in Table 5.1.   

 

Table 5. 1  Characteristics of participants (n=628) 

 

 Women Men 

Characteristics % % 

Total 69.1 30.9 

   

Age group (years)   

18-20 58.3 56.2 

21-24 35.2 32.5 

25+ 6.5 11.3 

   

Self-reported body mass index (kg/ m2)   

Underweight (<18.5) 14.7 7.2 

Healthy (18-24.9) 52.1 37.6 

Overweight (25-29.9) 15.9 28.9 

Obese (30+) 17.3 26.3 

   

Living situation    

Single and live alone 0.5 3.6 

Single and live with family 87.3 88.7 

Married and live with partner 8.7 6.2 

Other 3.5 1.5 

   

Children   

Yes 5.1 6.2 

No 94.9 93.8 
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Results for knowledge of physical activity guidelines and benefits of physical activity for 

mental health are presented in Table 5.2.  Only 3% of respondents identified 150 mins/week, 

and 39% of respondents reported a value between 150-300 mins/week.  Over two thirds (69%) 

of the sample reported high scores for the extent to which exercise could help improve 

wellbeing, and just under three quarters reported high scores for the extent to which exercise 

could help manage depression (71%) and anxiety/stress (74%).  Women were significantly 

more likely than men to report high scores for extent to which exercise could help manage 

depression (Odds Ratio [OR] = 1.8; 95% confidence interval [CI] = 1.2-2.6; p=0.003) and 

anxiety/stress (OR = 1.8; 95% CI = 1.2-2.7; p=0.002), having adjusted for BMI, and age.  There 

were no other gender differences in knowledge of activity guidelines or for exercise to improve 

wellbeing. 

 

 

Table 5. 2  Knowledge of physical activity guidelines and mental health benefits 

among Emirati university students (n=628) 

 All Women Men 

 % % % 

Knowledge of physical activity guideline 
Underestimated (<150 mins/week) 38.4 41.0 32.4 

150-300 mins/week 39.2 39.4 38.7 

Overestimated (>300 mins/week) 22.4 19.6 28.9 

    

Extent to which exercise can help improve wellbeing 

High (4-5) 69.4 68.0 72.7 

Low (1-3) 30.6 32.0 27.3 

    

Extent to which exercise can help to manage depression 

High (4-5) 71.4 74.9 63.4 

Low (1-3) 28.6 25.1 36.4 

    

Extent to which exercise can help to manage stress/anxiety 

High (4-5) 73.6 77.0 66.0 

Low (1-3) 26.4 23.0 34.0 

 

 

5.5 Discussion 

Knowledge of physical activity guidelines is important if people are to participate in an 

appropriate amount to achieve health benefits.  In the current study, knowledge of physical 

activity guidelines was very low with 3% identifying 150 mins/week and 39% identifying a 

value between 150-300 mins/week.  Rates of agreement for the 150mins/week amount in the 
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current study were similar to other research with Chinese university students (Abula et al., 

2018), and much lower than another study with American university students (McArthur & 

Raedeke, 2009).  This variation could be due to differences in survey design as both the current 

study and the study with Chinese university students (Abula et al., 2018) utilised a free response 

but the American study asked respondents to choose from four possible response options.  No 

significant gender differences were found for knowledge of guidelines and this is similar to 

research in American university students (McArthur & Raedeke, 2009). 

 

Promoting awareness of the recommended amount of physical activity could be particularly 

important for those who overestimated (22%) and underestimated (38%) the guideline.  

Increasing awareness of guidelines in those who over-estimated may reduce the perceived time 

burden associated with participation.  Lack of time is frequently cited as a major barrier to 

activity (Gómez-López et al., 2010a; Kwan & Faulkner, 2011), and availability of free time 

has been identified as an enabler of physical activity in university students (Deliens et al., 

2015).  Strategies may also be required to promote awareness in those who underestimated 

guidelines as their current levels of participation may not be sufficient to realise health benefits.   

 

Past research with public health managers in Oman reported that people from Arab countries 

had a low awareness of the benefits of physical activity (Mabry et al., 2014).  Our results found 

that a majority of Emirati university student participants believed that physical activity could 

improve mental health.  Women were more likely than men to report high scores for the extent 

to which physical activity could help manage depression, anxiety, and stress.  It may be that as 

female university students are more vulnerable to poor mental health such as depression and 

anxiety (Ridner et al., 2016), they have a greater awareness of self-management strategies, such 

as physical activity.  More research may be required in this population to understand the reason 

for these gender differences.   

 

A limitation of the current study is that students were asked to report on the recommended 

amount of moderate to vigorous physical activity.  However, physical activity guidelines 

recommend at least 150 mins/week moderate physical activity and 75 mins/week vigorous 

physical activity and it is possible that some people may have had difficulty in reporting a 

recommended amount of moderate to vigorous physical activity.   
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The results of this study suggest that more work may be required to promote awareness of 

physical activity guidelines, and mens’ awareness of mental health benefits of physical activity, 

in Emirati university students. The university campus could be an ideal environment to increase 

awareness of physical activity guidelines due to availability of physical activity facilities and 

staff to promote physical activity.  Increased awareness about the benefit of physical activity 

for managing depression, anxiety and stress may also help reduce the high prevalence of poor 

mental health typically reported among university students.  Increasing awareness of physical 

activity guidelines and mental health benefits may lead to increased participation and 

associated health and wellbeing benefits for students during their time at university and across 

the adult life course.   
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Introduction to Chapter 6 

The previous chapter aimed to assess in Emirati university students: 1) knowledge of physical 

activity guidelines and, 2) perceptions about the mental health benefits associated with physical 

activity participation.  The results identified a poor understanding of physical activity 

guidelines but strong agreement that exercise could be used to improve psychological 

wellbeing and manage depression and anxiety/stress.  It is therefore likely that physical activity 

interventions to promote psychological wellbeing may be acceptable in this population.   

 

The design and development of interventions for this population should be cognisant of socio-

cultural considerations and preferences of the target population.  To date there has been no 

research to identify physical activity context preferences in Emirati university students.  Some 

research has been conducted in university students from Western countries but this may not be 

applicable here due to differences in socio-cultural norms. Also, this research has tended to 

adopt a narrow contextual focus.  To be able to adequately inform interventions a broader focus 

on physical activity preferences is required to understand where, how, and with whom people 

prefer to engage in physical activity.  The aim of the next study therefore was to assess physical 

activity context and type preferences for male and female Emirati university students.  This 

information can be used to inform targeted interventions to improve physical activity 

participation for psychological wellbeing in this population. 

 

Study materials related to this chapter are presented in Appendix B and include the consent 

form (B.10), and participation information sheet (B.9).  The English language version of the 

measures used to assess physical activity context preference (C.9), physical activity type 

preference (C10)., and the demographic questionnaire (C.7) used for this study are presented 

in Appendix C. 
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Chapter 6: Recreational Physical Activity Context and Type Preferences 

Among Male and Female Emirati University Students 

At the time of submission, this study was accepted for publication in International Health 

Journal (Impact Factor: 2.591). 
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6.1  Abstract 

Background. The study assessed recreational physical activity type and context preferences of 

Emirati university students.  Method. This was a cross sectional study in which a stratified 

random sample (n=628) (female 69.1%; mean age 20.79  3.81 years) completed an online 

survey.  Relationships between gender and preferences were assessed using regression 

analysis, adjusted for BMI and age.  Results. Activities with a fun element were the most 

preferred context (87.1%).  Walking (66.7%) and swimming (61.7%) were the most preferred 

activity types.  Males had significantly higher odds to prefer competitive activities; and activity 

types of football, weights, and jogging.  Females had significantly higher odds to prefer 

activities with people of the same gender, with supervision and done at home; and activity 

types of walking, aerobics, cycling, squash, and yoga.  Conclusion. These results can inform 

physical activity planning for university students in the United Arab Emirates (UAE).  Fun 

activity opportunities involving walking or swimming and in the local neighbourhood may be 

popular for both males and females.  Future research could explore uptake and maintenance of 

activity options, based on preferred activity attributes. 

 

6.2 Introduction  

Participation in physical activity is associated with reduced risk of all-cause mortality, 

cardiovascular disease, type-2 diabetes, hypertension, breast cancer, colon cancer, gestational 

diabetes, ischemic heart disease, and ischemic stroke (Warburton & Bredin, 2017).  Physical 

activity is also associated with a range of psychological health benefits including reduced risk 

of depression (Penedo & Dahn, 2005; Rebar et al., 2015), anxiety (Rebar et al., 2015), and 

stress (Penedo & Dahn, 2005; Rebar et al., 2015); and improved mood (Penedo & Dahn, 2005).  

Among university students, previous research has identified a positive association between 

physical activity participation and academic performance (Keating et al., 2013; Wald et al., 

2014) and retention (Melnyk et al., 2014).  Despite these benefits, university students typically 

report low physical activity participation with 30-50% meeting physical activity guidelines 

(Dinger et al., 2014; Keating et al., 2005) and females less active than males (Dinger et al., 

2014; Junger et al., 2018; Keating et al., 2005).  International research in adult populations had 

identified prevalence of meeting physical activity guidelines ranging from 56.9% in Belgium 

to 86.2% in Hong Kong (Sallis et al., 2009).  A systematic review of physical activity research 

in Gulf Cooperation Council (GCC) countries of the Arabian Gulf (UAE, Bahrain, Kuwait, 

Oman, Qatar, and Saudi Arabia) indicated low physical activity (Mabry, Koohsari, et al., 2016).  
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Low levels of physical activity have also been reported in Saudi university students (Al-Drees 

et al., 2016; Awadalla et al., 2014) with females less active than males (Awadalla et al., 2014).  

Low physical activity has significant implications for health and wellbeing of adults in this 

region.  In the adult population of the UAE, obesity has risen from 21.8% in 2000 to 31.7% in 

2016 (World Health Organization, 2017).  Non-communicable diseases, many of which are 

inactivity related, are the cause of 65% of all deaths in the 30-70 year age group in the UAE 

(World Health Organization, 2014). 

 

It is likely that interventions to increase participation in recreational physical activity will be 

more successful if they suit the preferences of the intended population.  For example, 

individuals’ physical activity type preferences have been linked to adherence and retention 

(Thompson & Wankel, 1980).  Studies examining activity preferences have tended to adopt a 

narrow contextual focus (e.g. alone versus in groups; with an instructor versus no instructor) 

or to focus on preference for activity types (e.g. walking, swimming etc.).  Few studies have 

examined more broadly the physical activity context and type preference of university students.  

One study found both male and female Canadian university students preferred exercise with 

others outside of a structured class (Burke et al., 2006).  Gender differences have been 

demonstrated in Australian university students’ preferences.  One study noted females prefer 

group exercise and males prefer no assistance (Leslie et al., 1999).  Studies on physical activity 

types have reported that males prefer weight lifting and team sports whereas females prefer 

aerobics, walking, dance and yoga (Leslie et al., 1999), and that male students prefer team 

sports while female students prefer indoor, gymnasium based activities (yoga, aerobics, 

dancing) and walking outside (Gregg et al., 2002). 

 

There has been limited research on the recreational physical activity preferences of Arab 

university students.  One study with Saudi university students assessed preference for physical 

activity type and found walking was the most preferred physical activity (70%), followed by 

jogging (49%), weight lifting (31%), football (29%) and swimming (18%) (Al-Drees et al., 

2016).  However, there has been no research on context preferences.  Research from Western 

countries may not be applicable to Arab countries due to distinct social-cultural differences.  

Socio-cultural norms and family values may have an important influence on physical activity 

preferences, particularly among female Emirati university students.  Past research has, for 

example, noted specific barriers for females associated with needing permission to walk alone 

or attend social gatherings, and socio-cultural norms limiting outdoor exercise (Ali, Baynouna, 
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& Bernsen, 2010) which may influence physical activity preferences.  To facilitate the design 

of potentially appealing and culturally appropriate recreational physical activity interventions 

for Emirati university students, more research is needed to understand the physical activity 

preferences of this group.  The aim of the current study was to assess physical activity context 

and physical activity type preferred by Emirati university students, and to assess potential 

differences by gender.  

 

6.3 Method 

Ethics approval for this study was obtained from the Applied Research Committee of the 

Higher Colleges of Technology on 10/05/17 (Appendix A.5) and The University of Queensland 

Human Research Ethics Committee A on 11/05/17 (Appendix A.6). 

 

6.3.1 Sample and procedure 

This was a cross sectional study in which a stratified random sample of Emirati university 

students (n=628) completed a self-administered online survey assessing preferences for 

recreational physical activity context and type.  The student population of the university was 

21,754 for the 2016-17 academic year.  Based on achieving a representative sample with 4% 

margin of error and 95% confidence interval, a sample of 585 was targeted.  Past unpublished 

research conducted by the authors with the same population obtained response rates of 41%.  

Anticipating a response rate of 40%, the study invitation (including participant information 

sheet and informed consent) was therefore sent to 1462 students (50% female; 50% male) 

randomly selected from the university student database.  The email study invitation contained 

a link to the online questionnaire.  Survey completion was taken as informed consent.  All 

participants were recruited from a Higher Education Institute in the Middle East.  The 

university offers undergraduate programs and has separate campus for males and females.  

Study inclusion criteria were: male or female aged over 18, UAE national and native Arabic 

speaker.   

 

6.3.2 Materials 

Recreational physical activity context preferences were assessed using a questionnaire adapted 

from previous research (Burton, Khan, & Brown, 2012).  The original measure had 19 items 

that assessed preference for format (how), location (where), and social setting (with whom) in 

which physical activity occurred.  The wording of two items was changed: “are not just about 

exercise” was changed to “include a fun element”; and “are done with one or two others” was 
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changed to “are done with an exercise buddy/partner”.  Four new items were added to extend 

data collection: “I can choose the intensity”, “are done with people who have the same health 

condition as I do”; “are done at my work place”; and “are done at the university”.  An additional 

response option (not applicable) was added for these latter three items given that they may not 

be applicable to all respondents.  The questionnaire was then translated to Arabic using 

recommended procedures (Geisinger, 1994; Sperber et al., 1994).  The final Physical Activity 

Context Preference Questionnaire-Arabic (PAC-A) asked people to indicate extent of 

agreement/disagreement with each of 23 physical activity contexts.  Items assess how (e.g., “I 

prefer activities that are vigorous”); where (“I prefer activities that are done at the university”); 

and with whom (e.g., “I prefer activities that are done with people of my own gender”) people 

prefer to participate in physical activity.  Responses are indicated on a 5 point Likert scale: 

(strongly agree, agree, no preference, disagree, strongly disagree).  

 

To assess preference for recreational physical activity types, respondents were asked which 

activities they would like to start or to do more of from a list of 14 physical activity types (e.g. 

football, swimming, yoga etc.).  Respondents were allowed to make multiple responses.  

Similar items have been used in previous studies (Booth, Bauman, Owen, & Gore, 1997; Leslie 

et al., 1999). 

 

Participants completed demographic information on age (years), gender, height and weight 

(used to derive body mass index: BMI), living situation (single and living alone, single and 

living with family, married and living with partner, other), and if they had children (yes, no).  

Some data were categorized for descriptive purposes e.g. age was reported in blocks of years 

18-20, 21-24, 25+; BMI was reported in categories using recommended cut points: <18.5 = 

underweight, 18.5-25 = healthy weight; 25-30 = overweight; 30+ = obese (World Health 

Organization, 2018). 

 

6.3.3 Statistical analysis 

All data were exported into IBM SPSS Statistics for Windows Version 24.  Ten percent of the 

data entered were checked for accuracy and no errors were found.  Responses for context 

preference were collapsed into 3 categories (strongly disagree/disagree = disagree, neither 

agree nor disagree = neutral, strongly agree/agree = agree) for descriptive statistics.  The five 

most commonly preferred physical activity contexts and physical activity types are reported.  
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Gender differences were explored using binary logistic regressions conducted on participant 

responses dichotomised into preferred (strongly agree and agree) and not preferred (neither 

agree nor disagree, disagree, and strongly disagree), adjusting for BMI and age. 

 

6.4 Results 

Of the 1462 students invited to participate in the study, 628 completed the questionnaire 

(response rate 43%).  The majority of the sample was female (69.1%) and the mean age of 

participants was 20.79 (SD 3.81) years.  Over half of the respondents (57.6%) where aged 18-

20 and the remainder were aged 21-24 (34.4%) or over 25 (8%).  Approximately 40% of the 

sample were overweight or obese.  Most of the participants lived at home with their family and 

had no children.  Additional characteristics of the participants are described in Table 6.1.  

 

 

Table 6. 1   

Characteristics of participants (n=628) 

 All Female Male 

Characteristics n % n % n % 

Gender 
 

628 100.0 434 69.1 194 30.9 

Age group (years)       

18-20 362 57.64 253 58.29 109 56.19 

21-24 216 34.39 153 35.25 63 32.47 

25+ 50 7.96 28 6.45 22 11.34 
 

Self-reported body mass index (kg/ m2) 

Underweight (<18.5) 78 12.42 64 14.75 14 7.22 

Healthy weight (18.5-25) 299 47.61 226 52.07 73 37.63 

Overweight (25-30) 125 19.90 69 15.90 56 28.87 

Obese (>30) 126 20.06 75 17.28 51 26.29 
 

Living Situation       

Single and live alone 9 1.43 2 0.46 7 3.61 

Single and live with family 551 87.74 379 87.33 172 88.66 

Married and live with partner 50 7.96 38 8.76 12 6.19 

Other 18 2.87 15 3.46 3 1.55 
 

Children       

Yes 34 5.41 22 5.07 12 6.19 

No 594 94.59 412 94.93 182 93.81 

 

 

Activity context preferences are presented in Table 6.2.  The most commonly preferred 

contexts for recreational physical activity participation for the whole sample (> 73%) were 
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those that: include a fun element, the individual can choose the intensity, can be done on one’s 

own, are done at a fixed time/scheduled, and involve little or no cost.  Male students also 

reported a common preference for activities that include a social aspect and that can be done 

in the local neighbourhood or area.  Female students reported a common preference for 

activities that can be done with people of the same gender.  After adjustment for BMI and age, 

results showed that male students were significantly more likely than females to prefer physical 

activity contexts that involve competition (Odds ratio [OR] = 1.7; 95% confidence interval [CI] 

= 1.2-2.4; p=0.007) and female students were significantly more likely than males to prefer 

physical activity contexts that are with people of the same gender (OR = 1.9; 95% CI = 1.3-

2.8; p=0.001), supervised (OR = 1.8; 95% CI = 1.3-2.6; p=0.001), and that are done at home 

(OR = 1.8; 95% CI = 1.2-2.5; p=0.002). No significant gender differences were found for 

preference for any of the other contexts. 
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Table 6. 2   

Preference for physical activity context, by gender (n=628) 

 Total (n=628) Male (n=194) Female (n=434) 

 A 

% 

N 

% 

D 

% 

A 

% 

N 

% 

D 

% 

A 

% 

N 

% 

D 

% 

How:          

Include a fun element 87.1 8.9 4.0 84.0 9.3 6.7 88.5 8.8 2.8 

I can choose the intensity 73.6 18.8 7.6 74.2 17.5 8.2 73.3 19.4 7.4 

Are done at a fixed time 

i.e. scheduled sessions 

72.8 17.8 9.4 68.6 20.6 10.8 74.7 16.6 8.8 

Involve little or no cost 72.5 18.9 8.6 69.6 22.7 7.7 73.7 17.3 9.0 

Are structured with a set 

routine or format 

69.6 22.1 8.3 68.6 22.2 9.3 70.0 22.1 7.8 

Are vigorous 68.0 24.8 7.2 69.6 22.7 7.7 67.3 25.8 6.9 

Are supervised e.g., by a 

leader* 

67.8 19.1 13.1 59.3 24.2 16.5 71.7 16.8 11.5 

Include a social aspect 67.5 23.7 8.8 70.1 23.2 6.7 66.4 24.0 9.7 

Involve competition* 59.7 27.2 13.1 68.6 26.8 4.6 55.8 27.4 16.8 

Require skill and practice 59.7 26.6 13.7 61.3 27.3 11.3 59.0 26.3 14.7 

Where:          

Are done in my 

neighbourhood/local area 

71.3 20.5 8.1 70.1 23.2 6.7 71.9 19.4 8.8 

Are done outdoors 64.2 25.6 10.2 62.4 29.4 8.2 65.0 24.0 11.1 

Are done at the university  59.6 23.4 13.4 60.3 25.8 9.3 59.2 22.4 15.2 

Are done at home* 53.3 28.0 18.6 42.8 29.9 27.3 58.1 27.2 14.7 

Are done at my work 

place 

45.7 27.4 21.0 42.3 33.5 16.5 47.2 24.7 23.0 

With whom:          

Are done on my own 72.9 20.2 6.8 71.6 20.1 8.2 73.5 20.3 6.2 

Are done with people of 

my own gender* 

71.0 19.1 9.9 61.3 27.8 10.8 75.3 15.2 9.4 

Are done with an exercise 

partner/buddy 

66.7 22.8 10.5 67.5 23.7 8.8 66.4 22.4 11.3 

Are done with people who 

have the same health 

condition as I do  

64.2 22.8 10.2 64.4 21.1 9.3 64.1 23.5 10.6 

Are done with people at 

my level of ability 

63.5 23.4 13.1 69.1 20.1 10.8 61.1 24.9 14.1 

Are done with people my 

age 

63.2 24.5 12.3 62.4 26.3 11.3 63.6 23.7 12.7 

Are done in a small group 

(e.g., 3-6 people) 

62.1 24.8 13.1 64.9 23.2 11.9 60.8 25.6 13.6 

Are team based 52.5 31.1 16.4 57.2 30.4 12.4 50.5 31.3 18.2 

* on context indicates significant gender difference (p<.05) 

A=agree, N = neither agree nor disagree; D = disagree 
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Activity type preferences are presented in Table 6.3.  For the whole sample, the most 

commonly preferred types for recreational physical activity participation (> 62%) were 

swimming and walking.  Other common preferences among males were jogging, football and 

fitness/weights, and among females were cycling and aerobics.  Having controlled for BMI 

and age, results showed that male students were significantly more likely than females to prefer 

football (OR = 6.7; 95% CI = 4.4-10.1; p<0.00), fitness/weights (OR = 2.9; 95% CI = 2.0-4.2; 

p<0.00), jogging (OR = 1.7; 95% CI = 1.2-2.4; p=0.004), martial arts (OR = 1.6; 95% CI = 

1.1-2.4; p=0.02) and table tennis (OR = 3.8; 95% CI = 2.2-6.5; p<0.00).  Female students were 

significantly more likely to report a preference for aerobics (OR = 3.6; 95% CI = 2.4-5.6; 

p<0.00), cycling (OR = 1.5; 95% CI = 1.1-2.2; p=0.02), squash (OR = 3.5; 95% CI = 1.9-6.5; 

p<0.00), walking (OR = 2.1; 95% CI = 1.4-3.0; p<0.00) and yoga (OR = 2.6; 95% CI = 1.7-

4.0; p<0.00).  No significant gender differences were found for preference for basketball, 

swimming, tennis or volleyball.  

 

Table 6. 3   

Preference for physical activity type, by gender  

Type Total 

(n=628) 

Male 

(n=194) 

Female 

(n=434) 

Walking* 66.7% 56.0% 71.4% 

Swimming 61.7% 56.5% 64.1% 

Jogging* 43.1% 50.8% 39.6% 

Cycling* 38.6% 32.1% 41.5% 

Fitness/Weights* 33.3% 49.7% 26.0% 

Aerobics* 33.2% 16.6% 40.6% 

Yoga* 28.7% 16.1% 34.3% 

Football* 24.4% 49.7% 13.1% 

Martial Arts* 23.8% 29.5% 21.2% 

Basketball 16.6% 17.6% 16.1% 

Squash* 16.6% 6.7% 21.0% 

Volleyball 15.9% 17.6% 15.2% 

Table Tennis* 10.4% 19.7% 6.2% 

Tennis 8.6% 10.9% 7.6% 

* on type indicates significant gender difference (p<.05) 
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6.5 Discussion  

Understanding the recreational physical activity type and context preferences of Emirati 

university students can assist in developing physical activity interventions for this group.  In 

the current study, Emirati university students commonly reported a preference for activities 

that include a fun element, where the individual can choose the intensity, that can be done 

alone, that are done at a fixed time/scheduled, and that involve little or no cost.  Walking and 

swimming were the most popular activity types.  Male students also had a common preference 

for jogging, fitness/weights and football as well as activities in the local neighbourhood or area, 

and with a social aspect.  Female students had a common preference for cycling, aerobics and 

jogging as well as activities with people of the same gender.  Significant gender differences 

were found for recreational physical activity contexts with males preferring competition; and 

females preferring same gender, supervision, and activities done at home.  Significant gender 

differences were also found for activity types with males preferring football, fitness/weights, 

jogging, martial arts and table tennis; and female students preferring aerobics, cycling, squash, 

walking and yoga. 

 

Overall, the most preferred type of activity among these Emirati university students was 

walking.  This is similar to other previous research with Australian university students (Gregg 

et al., 2002) and adult populations (Booth et al., 1997).  This preference for walking is 

consistent with current study results for preferred recreational physical activity contexts that 

can be done on one’s own, involve little or no cost, where the individual can choose the 

intensity and in the local neighbourhood.  Walking may be appealing to university students as 

it does not involve fees or specialist equipment, and can be more easily incorporated into busy 

schedules (including study) than other activities that may be facility, equipment and teammate 

dependent (e.g. tennis, table tennis).  

 

The most preferred recreational physical activity context was those which had a fun element.  

Past research has noted that university can be a particularly stressful time (Gall et al., 2000) 

and students may experience significant academic challenges.  Given the stressful nature of 

academic life, university students may prefer fun activities as they are typically less evaluative 

and result oriented.  Many universities often however, cater for competitive sports and gym 

based activities.  Investment in fun-based activities may assist in improving on-campus 

physical activity participation by university students.  Activities done on one’s own at a fixed 
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time/scheduled involving little or no cost, with people of the same gender and where the 

individual can choose the intensity may also be particularly appealing to Emirati university 

students.  

 

For male Emirati university students, there was a common preference for activities in the local 

neighbourhood/area and with social elements.  The majority of participants in this study lived 

in the family home and activities in the local neighbourhood may require significantly less 

travel which may be appealing given the time constraints that many university students 

typically report (Faulkner & Kwan, 2011; Gómez-López et al., 2010a; Lerner, Burns, & Róiste, 

2011).  The preference for social aspects is consistent with other research that highlighted the 

role of friends as one of the key enablers of physical activity participation for university 

students (Daskapan, Tuzun, & Eker, 2006; Deliens et al., 2015).  It is unclear why these 

contexts were more salient for males than females and more research may be required to 

examine this.  Males were also more likely to prefer competitive activities than females and 

this was consistent with the increased likelihood to prefer activity types such as football, 

martial arts and table tennis.  Male students’ preference for football and weightlifting is 

consistent with other research with university students in Australia (Gregg et al., 2002; Leslie 

et al., 1999). 

 

For female Emirati university students, there was a common preference for activities that are 

gender specific.  This is not surprising given the distinct socio-cultural factors regarding gender 

in Arab Muslim countries like the UAE, and that the females in the current study attended a 

female-only campus.  Females were more likely than males to prefer activities that are done at 

home.  Past research with females from Arab countries has noted that a lack of culturally 

appropriate places (Ali et al., 2010; Awadalla et al., 2014) and lack of permission to attend 

gatherings (Ali et al., 2010) were key barriers to physical activity participation.  Home-based 

activities may be therefore, more socio-culturally acceptable for females in this population.  

Females also commonly preferred activities with a fixed time/schedule and this may be related 

to time constraints related to domestic duties and family responsibilities (Berger & Peerson, 

2009) and academic life (Faulkner & Kwan, 2011; Gómez-López et al., 2010a; Lerner et al., 

2011).  Females were more likely than males to prefer activities that are supervised, which may 

explain their preference for aerobics and yoga, which are typically instructor led.  Other 

physical activity types preferred by females were walking, swimming, cycling and jogging. 
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These results are consistent with other research reporting that female Australian university 

students prefer walking, aerobics and yoga (Gregg et al., 2002; Leslie et al., 1999). 

 

A higher proportion of students (male and female) reported a preference for activities that are 

held in the neighbourhood or local area than on the university campus (71.3% versus 59.6%).  

Possible reasons for this may be that universities are not providing preferred activity types, 

university activities may not be scheduled at suitable times for students (e.g. outside of class 

times), that activities or facilities closer to home may be more desirable due to heavy academic 

and home schedules, or that students may wish to participate with friends who are not enrolled 

at the university.  More research may be required to identify why the campus is a less preferred 

place to participate in physical activity.  In the meantime, the university may still play an 

important role in creating awareness of the benefits of participation and promoting actual 

physical activity participation in Emirati university students.  One potential strategy may be 

for the university to promote physical activity types and context most preferred by students e.g. 

campaigns to promote campus walking may be well received.   

 

A strength of this study is that it used a stratified random sample which improves 

representativeness of the student population at this university.  Results may however, be 

vulnerable to response bias, and may not be generalizable to other university students in the 

UAE.  The preference questionnaire (the PAC-A) allowed for assessment of a board range of 

physical activity contexts which has typically not been looked at previously.  A limitation is 

that the respondents indicated preferences for activity types and contexts separately, which 

may lead to conflicting results.  For example, females reported strong preferences for activities 

done at home and for activities supervised by a leader.  However, it may also be that females 

prefer doing yoga at home and aerobics under the supervision of an instructor.   

 

Conclusion  

These results on activity context and type preferences can inform physical activity planning for 

university students in the UAE.  Walking and swimming may be popular for both males and 

females.  Physical activity opportunities should prioritise having fun, be low cost, and activities 

in the local neighbourhood may be more appealing than university based activities. Social and 

competitive activities (e.g., football) may be more attractive to male than female students, and 

female students may be more interested in organised and supervised activities (e.g., yoga and 
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aerobics classes).  Future research could explore the uptake and maintenance of activity options 

among university students, based on preferred activity attributes. 
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Introduction to Chapter 7 

The previous chapter aimed to assess the physical activity context and type preferences of male 

and female Emirati university students.  The results showed that activities with a fun element 

were the most preferred context and that walking and swimming were the most preferred 

activity types.  Importantly, for informing planning and delivery of interventions, significant 

gender differences were identified for both physical activity context and type.  

 

Identifying factors that influence behaviour is an important stage of the behaviour 

epidemiological framework (Sallis et al., 2000).  Some studies with university students in 

Western countries have assessed barriers and enablers of activity participation.  However, the 

findings of these studies may not be generalisable to the UAE due to socio-cultural differences, 

in particular for women.  For example, Emirati women may have reduced autonomy to choose 

to participate in certain activities due to guardianship and perceptions of the role of women.  

Given that these norms are more likely to affect women, the aim of the next study was to assess 

barriers and enablers of physical activity participation in female Emirati university students.  

This information can help to inform intervention design and delivery.   

 

Study materials related to this chapter are presented in Appendix B and include the consent 

form (B.11), and participation information sheet (B.12).  The English language version of the 

demographic questionnaire is also presented (C.11). 
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Chapter 7: Perceptions of Barriers to and Enablers of Physical Activity 

Participation in Female Emirati University Students.   

At the time of submission, this study was under review for publication in Ethnicity and Health 

(Impact Factor 1.77). 

 

 

 

The citation is as follows: 

Doyle, C.B., Khan, A., Barber, B. & Burton N.W.  Perceptions of barriers to and enablers of 

physical activity participation in female Emirati university students.  Submitted to Ethnicity 

and Health.   
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7.1 Abstract  

Background: Interventions to improve physical activity participation should consider social 

and cultural factors.  Aim: The aim of this study was to explore female Emirati university 

students’ perceptions of barriers to and enablers of physical activity participation.  Method: 

Five focus groups were conducted (n=25).  Participants were asked open-ended questions about 

barriers to and enablers of physical activity and recommendations for interventions to improve 

physical activity. Emergent themes were identified and analysed using Nvivo software.  

Results: The main barriers reported were lack of family support or permission, gender roles 

associated with family responsibilities, social media use, lack of convenient access to female 

only facilities, and the hot weather.  The main enablers were low cost and convenient female 

only gyms; support via friends, family and social media; and physical activity classes within 

the academic schedule. Discussion: Findings suggest there are specific social-cultural barriers 

to and enablers of physical activity in female Emirati university students.  Outside of the 

university context, low cost, female-only, supervised and group-based physical activity 

opportunities within the local neighbourhood may be appealing. At the university level, 

incorporating structured and instructor-led physical activity classes into the curriculum may 

improve participation.   

 

7.2 Introduction  

Physical activity is associated with a reduced risk of all-cause mortality, cardiovascular disease, 

type-2 diabetes, hypertension, breast cancer, colon cancer, gestational diabetes, ischemic heart 

disease, and ischemic stroke (Warburton & Bredin, 2017).  Physical activity is also associated 

with a range of psychological health benefits including reduced risk of depression, anxiety and 

stress, as well as improved mood (Penedo & Dahn, 2005; Rebar et al., 2015).  In university 

students, physical activity is associated with increased academic performance (Keating et al., 

2013; Wald et al., 2014), and likelihood of academic retention (Melnyk et al., 2014) and 

decreased risk of student burnout (Baghurst & Kelley, 2014).  

 

Physical activity participation appears to decrease markedly during the transition from 

adolescence to young adulthood (Bray & Born, 2004; Kwan et al., 2012); which can include 

the years spent at university.  University students typically report low physical activity with 

participation estimates ranging between 30-50%, and female university students reporting less 
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participation than males (Dinger et al., 2014; Keating et al., 2005). Therefore, university may 

be a vulnerable period during which intervention is needed to encourage healthier behaviours. 

 

Understanding barriers to and enablers of physical activity can inform interventions to increase 

participation.  The number of perceived barriers to physical activity significantly increases 

from high school to university (Gyurcsik et al., 2006) and physically inactive university 

students report a significantly higher number of barriers to physical activity participation than 

active students (Awadalla et al., 2014).  University students typically report lack of time and 

cost as key barriers to physical activity participation (Faulkner & Kwan, 2011; Gómez-López 

et al., 2010a; Lerner et al., 2011).  Lack of social support from parents and/or friends has also 

frequently been cited in studies (Daskapan et al., 2006; Deliens et al., 2015; Lovell et al., 2010).  

Social support has been commonly reported as an enabler of physical activity participation in 

university students (Buckworth, 2001; Leslie et al., 1999).  Other enablers of physical activity 

in university students are availability of lessons and facilities at a reasonable cost (Deliens et 

al., 2015), on-campus programs (Gregg et al., 2002), and free time (Deliens et al., 2015). 

 

Studies with female university students in Western countries may not be applicable to Arab 

populations due to distinct socio-cultural differences.  Guardianship of women is common in 

Emirati society and women may need to be accompanied by, or seek permission from a male 

family member (typically father, brother or husband).  Diminished autonomy over decision 

making may adversely affect the ability to participate in physical activity.  Cultural factors 

have previously been cited as a key barrier among female Kuwaiti university students 

(Musaiger et al., 2014).  The aim of the current study was to examine female Emirati university 

students’ perceptions of barriers to and enablers of physical activity participation.  This 

evidence can inform interventions to promote participation in this population.   

 

7.3 Methods  

Ethics approval for this study was obtained from the Applied Research Committee of the 

Higher Colleges of Technology on 10/05/17 (Appendix A.7) and The University of Queensland 

Human Research Ethics Committee A on 11/05/17 (Appendix A.8). 
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7.3.1 Participants and procedures  

Participants were female Arabic speaking university students recruited from a Higher 

Education Institute in the Middle East.  The university has separate campuses for men and 

women.  Study inclusion criteria were: women aged over 18 years, and United Arab Emirates 

(UAE) national.  The first author attended undergraduate, general studies classes at the female 

student campus, discussed the study, and verbally invited participation.  A written information 

sheet was provided and interested students were asked to complete a written consent form.  

After providing consent, a date, time and location for the focus group discussions (FGD) was 

agreed with the participants.   

 

Five FGDs (n=25 participants) were conducted in a private meeting room on the university 

campus.  The FGDs lasted 40-60 minutes and were conducted by the first author (CD).  The 

FGDs were audiotaped and written notes were taken.  All FGDs were conducted in English 

which is the teaching language of the university.  After completion of the discussion groups, 

participants completed a short demographic questionnaire online.  

 

7.3.2 Measures  

The discussion guide is presented in Table 7.1.  Prior to commencing the discussion guide, 

participants were asked to brainstorm examples of physical activity as part of an ice breaker 

activity and to ensure understanding (data was not recorded for this part).  They were also asked 

to brainstorm potential benefits of physical activity participation.   

 

Table 7. 1   

Focus group discussion guide 

1. Do you think that there are the benefits of participating in physical activity?  What 

are these? 

2. What makes it difficult for you to do physical activity? (Probed for: intrapersonal, 

interpersonal, social/institutional, academic etc.) 

3. What helps/would help you to do physical activity (Probed for: intrapersonal, 

interpersonal, social/institutional, academic etc.)? 

4. If we wanted to have a physical activity program for female university students 

what would you suggest? 

5. Are there any other points you would like to go back on or talk about? 
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Participants completed an online questionnaire with demographic information on age (years), 

gender, height and weight (used to derive body mass index), general health, income 

management, and life satisfaction (rate from 1-10; 10 is high).  Some data were categorized for 

descriptive purposes e.g. age was reported in blocks of years 18-20, 21-24; life satisfaction was 

categorised as 1-3 = low, 4-6 = moderate, 7-10 = high. 

 

7.3.3 Data analysis 

Data from the audiotape were transcribed verbatim immediately after each focus group.  

Transcripts were read and re-read with the aim of data familiarisation (Elo & Kyngas, 2008).  

All data were entered into Nvivo9 qualitative software for coding.  Data were analysed using 

an inductive content analysis approach.  In the first step, open coding of all data was performed 

to identify and group together categories of codes that shared similar meaning (Cavanagh, 

1997).  Next, the categories were analysed and grouped together under higher order headings 

(themes) (Elo & Kyngas, 2008).  This process of coding and grouping was refined and repeated 

to identify major themes (Ary, Jacobs, Razavieh, & Ary, 2010).  The frequency in which codes 

appeared was also recorded and used to inform the importance of that theme (Ary et al., 2010).  

This approach allowed for the identification of major and minor themes that influenced 

participation in physical activity.  To ensure reliability of the analyses, the findings were 

presented to the primary supervisor (NB) for interrogation.  Themes were then mapped to a 

framework that has been used in previous research with university students (Deliens et al., 

2015) representing individual (intrapersonal), social (interpersonal), physical environment 

(environmental), and university (academic) characteristics.  Major themes and representative 

quotes are presented in the results section. 

 

7.4 Results  

After the fifth FGD it was decided that a saturation point had been reached as no new themes 

had emerged. A total of 25 female university students completed the FGDs.  The mean age of 

participants was 20.4 years (SD 2.6) and 40% of the sample were overweight/obese.  The 

majority of the sample reported high life satisfaction and excellent/very good health.  

Additional characteristics of the participants are presented in Table 7.2. 



 

 146 

Table 7. 2   

Characteristics of participants (n=25) 

 

Characteristics 
 

n % 

Total 25 100 
 

Age group (years)   

18-20 15 60 

21-24 10 40 

Self-reported body mass index (kg/ m2)    

Healthy weight (<25) 15 60 

Overweight (25-30) 2 8 

Obese (>30) 8 32 
 

General health   

Excellent or very good 15 60 

Good 7 28 

Fair or poor 3 12 
 

Ability to manage on available income   

It is easy or not too bad 14 56 

Difficult some of the time 11 44 
 

Life satisfaction    

High (7-10) 19 76 

Moderate (4-6) 5 20 

Low (1-3) 1 4 

 

 

Benefits of physical activity participation  

Participants were asked to brainstorm potential benefits of participating in physical activity.  

Major themes identified were improved mood, improved health, weight management, disease 

prevention, and general stress reduction.  Minor themes were identified for disease 

management, reducing negative energy and improving self-confidence, meeting new people 

and social interactions, improving focus and concentration for academic work, and reducing 

academic related stress.   

 

Barriers to physical activity participation  

All barrier themes reported are presented in Table 7.3.  Commonly reported barriers were lack 

of support from family, family responsibilities, and social media use, lack of suitable accessible 

facilities and the hot weather, and lack of time related to a busy academic schedule.   
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Lack of support from family members was one of the most commonly cited barriers to physical 

activity participation.  It was said that parents and other family members may not encourage 

women to engage in physical activity due to lack of awareness of the range of benefits of 

physical activity participation other than weight management.   

“Families think differently to us and maybe sometimes when you are slim they ask why 

are you going to exercise – they don’t want you to be more slim so they prevent you 

from doing anything. Like my friend is not allowed to do exercise because she is slim 

– her family will not allow her”. 

 

Another reason for lack of family support was related to socio-cultural norms regarding 

acceptable activities for women.  Participants described family permission to engage in 

activities, or support to enable activity participation (e.g. transport, money) may not be 

provided. 

“Some people have a culture where the family don’t let them go to gyms and do 

exercise. Like in UAE, the family - we are more private in our life and they don’t like 

the girls to go out and do exercise. Parents don’t like it”. 

“Doing exercise disagrees with the Emirati culture – the parents are not used to letting 

the girls go out at 6pm and 8pm to do walking. And there is no time in the day to do 

exercise”. 

“Some parents think that you are a girl and you should learn the kitchen work and you 

don’t do exercise – this is from the culture”.  

 

An additional barrier related to sociocultural norms was that women were required to perform 

household duties, which created a competing time demand against activity participation.  It 

was reported that many women would attend university in the day time and then be expected 

to return home to complete household duties.   

“Because most Emirati women are working mothers they don’t have time from their 

work and they have to take responsibility for their children so they don’t have time for 

exercise”. 

“Same things, not enough time, home responsibilities – taking care of the children, 

responsibility for other family like our mothers”. 

 

It was also identified that participants preferred to engage in prolonged sedentary behaviour 

(including using social media) instead of participating in physical activity.   
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“A lot of them would just sit and use their laptops for social media instead of going 

outside and doing exercises” 

 

Lack of suitable and accessible physical activity facilities was commonly identified as a barrier.  

Due to socio-cultural reasons, female-only facilities were required for physical activity 

participation, but it was reported that many of these facilities were expensive to join and located 

far away from the home.  

“And as we are women we don’t have places to do exercises. Maybe two or three places 

we have – we don’t have enough clubs for ladies only and even if there is, it is 

expensive. Before was cheaper but now double the price. We have ladies’ clubs but it’s 

expensive”. 

“It is not only the gym that we want to go to – there are also parks and there are some 

for ladies but there are not enough of them and they are a long distance away. Maybe I 

live in Sharjah but the place is in Abu Dhabi and I have no way to get there”. 

 

The climate of the UAE was also reported as a significant environmental barrier to activity 

participation.  Many of the women stated they would like to participate in outdoor activities 

but the hot weather inhibited this.  Furthermore, it was noted that traditional wear was required 

in public for many sporting events and this (instead of sportswear) heightened the effects of 

the hot weather.   

“Because it is too hot we cannot go outside and do exercise especially because we are 

wearing abaya and shayla it is very hot for all weather. It is a very big problem to us 

because sometimes when we go to a walk they tell us that you have to wear the sport 

dress and come and walk so we can’t walk in these areas as we have to wear our abaya 

and shayla” 

 

Specific barriers in relation to academic life were also reported.  Many students felt that the 

intense study and assessment schedule left little free time for physical activities.  Additionally, 

it was noted that many of the activities held at the campus sports complex were at times that 

clashed with classes, hence preventing participation.   

“We have many college work and exams and projects and we don’t have time for gym 

and exercise”. 

“The schedule is really busy for us and it’s not convenient with the schedule of the 

sports complex. We can’t manage it with our studies”.   
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Enablers of physical activity participation  

All enablers themes reported are presented in Table 7.4.  Commonly reported enablers were 

low cost activities, accessible female-only facilities, friend and family support, and use of 

social media, and physical activity classes integrated with the academic schedule.   

 

One of the most commonly cited enablers of physical activity was female-only gyms close to 

the residential area (within walking distance) and low cost.   

“Now they say in each urban area there must be a club close. Now in our area they do 

it for each area for ladies only. From government, they approve it and each area must 

have a closed club to go and do exercise and also have activities”. 

 

Social support was commonly reported as a key enabler of physical activity participation.  

Social support sources included friends, family, and through social media (e.g. Instagram 

influencers etc.).  Friends were reported more frequently as a preferred source of support, 

primarily for providing motivation. 

“First of all I think its support from friends – if we go to the sport together and 

encourage each other to exercise it will help for me especially”. 

 

Enabling support from family included assistance with motivation, transport, and costs for 

membership fees.   

“Encouragement from parents is important when the parents give their children help to 

be more healthy and do activities and sometimes it’s about cost – the parents can give 

them money to join centres”. 

 

Another form of social support identified was using social media for both motivational and 

educational reasons. 

“Social media maybe – for awareness and when you see some videos that advise you 

how to do the activities and what’s the benefits for it. Some applications like Instagram 

when you see the posts – there are some people who post about the health and the 

fitness. They put daily tips about the fitness and how you will be a fit person”. 

 

Exercise classes as part of the college curriculum was identified as enabling students to engage 

in physical activity participation.   
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“Before last year there was one subject where the girls go to the gym but now they have 

cancelled. If this came back it would be good for the girls to take this subject and go to 

the gym because some girls do not have enough time but if it is in the schedule then it 

is easier”. 

 

Recommendations to improve physical activity participation  

Participants reported the importance of engaging with students in order to understand their 

interests for physical activity. 

“Ask the females what they prefer to do and ask their opinions on what they like” 

 

Suggested types of physical activity for Emirati female university students included jogging, 

cardio/aerobic classes, cycling, swimming, and Zumba/dance classes.  It was reported that the 

program and activities should be fun and led by an instructor.  It was noted that the instructor 

should have fun, motivational, and educational qualities.   

 “The program should be fun – not only this is activity and do it” 

“I think the people (the instructors) have to show that they care about us – they are 

friendly and funny and confident and motivate us. And tell us the benefit that we can 

get from each exercise”. 

 

Having a structure to the activities was also important, with respondents expressing an interest 

in activities that were well planned. 

“Not just take the ball and go play basketball – it needs more structure – not just trying 

to show that we are doing sport”. 

 

The majority of the participants preferred that activities be held at the university sports complex 

or at classrooms on the campus and many agreed that having activities nearby would encourage 

them to participate during breaks in their academic schedules.  

“On the campus – not outside (of campus) – like they can allocate some classrooms (for 

activities) on the campus and we can start …..If it is closer to the campus then we can 

come in the break in our schedule”. 
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Table 7. 3   

Barriers to physical activity participation among female university students in UAE 

Major Themes Minor Themes 

Intrapersonal 

 Mood–“If you have good mood you will do anything. If you are sad 

you will not do sports” 
 

Lack of motivation–“Some ladies get bored quickly.  If they get 

bored at the activity today they will not go tomorrow” 
 

Lack of enjoyment–“Some ladies don’t like to go to the gym – they 

only think for shopping and going out” 
 

Self-efficacy–“People don’t have enough courage to go and do 

exercise – they are not confident” 
 

Medical conditions–“Diabetes prevents the people from doing sport” 
 

Physical health–“Some people are lazy and if they make any 

exercise they will get tired and their body will hurt” 
 

Lack of awareness–“People don’t know about the benefits of 

physical activities 

Interpersonal 

Lack of family support – “Maybe they don’t have the support from 

their parents – nobody will tell them to or motivate them to exercise” 
 

Family responsibilities – “Not enough time, home responsibilities – 

taking care of the children, and for other family like our mothers” 
 

Social media use - “A lot of them would just sit and use their laptops 

instead of going outside and doing exercises” 

 

Lack of friend support – “Sometimes my friends will stop me from 

doing activities” 
 

Lack of permission – “Parents don’t like the girls to go out and do 

exercise” 
 

Family diet – “Because of the heavy meals sometimes we feel tired, 

sleepy and lazy” 
 

Cost – “We are only students – for the majority the cost is the 

problem” 

Environmental 



 

 152 

Facilities far away-“There is no gyms here near us to exercise” 

 

Lack of female only facilities-“Most of the places are mixed for ladies 

and men so we can’t go there” 
 

Weather-“In the summer we cannot do exercise as it is very hot” 

Culturally appropriate training – “In other cultures, they accept this 

muscle for women. In Emirati female, it is not so acceptable” 

 

Academic 

Busy schedule–“The schedule is really busy for us and it’s not 

convenient” 
 

Time for study–“We have more exams and a lot of projects in the 

course – all the time we are busy” 
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Table 7. 4   

Enablers of physical activity participation among female university students in UAE 

Major Themes Minor Themes 

Intrapersonal 

 Motivation – “Making competitions will help us in exercising” 
 

Time management – “The solution is to organise our schedule – it’s 

just one hour for we will do the activities so we can manage it” 
 

Awareness – “The knowledge of the importance of sports” 

Interpersonal 

Friend support – “They need motivation and to go with groups of 

friends. They will encourage” 
 

Family support – “the parents can give them money to join centers” 
 

Social media – “I watch videos on health care and that will motivate 

me” 

Coach at home – “More coaches or trainers coming to our homes 

because many parents don’t allow us to go to the gym” 

 

Environmental 

Facilities closer - “I think make the clubs near to the home so that 

people can walk to them and then transport won’t be a problem” 
 

Female only facilities – “More private places for girls will help but not 

just gym – like parks for girls” 

Low cost – “Making offers will help – if they do many exercise then 

they have to pay less to use the gym” 

Activities in classrooms – “Make the sports complex nearer to the 

college to make the student go” 
 

Equipment at home – “Having the equipment will help. I have a 

small gym in my house and that makes me excited to do some 

exercise” 
 

Childminding at gym- “The gym should provide kindergarten so the 

lady will feel comfortable” 

Academic 

Scheduling – “They should make time in our schedule to allow us to 

do exercise” 
 

Compulsory classes – “If the sports class is mandatory and you have 

to do it to pass” 

Education initiatives – “Maybe they can do workshops in the school 

and invite the parents to help the children to do exercise” 
 

Course credit – “The college to give course credit to people who 

participate in the gym programs” 
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7.5 Discussion  

This study offers an insight into the barriers and enablers of physical activity participation in 

female Emirati university students.  Commonly cited barriers related to sociocultural norms for 

Emirati women and included lack of family support, competing time demands due to household 

responsibilities, and lack of female-only facilities near to home.  Other common barriers were 

discomfort associated with the hot weather, and competing time demands from academic 

schedules.  Commonly cited enablers were the availability of low cost female-only gyms in 

close proximity to the home, social support from friends and family and social media, and the 

provision of physical activity classes within the academic schedule.  The participants reported 

a preference for fun activities that were well structured, led by a coach, and held on campus.  

Jogging and cardio/aerobics were commonly cited as preferred types of activity.   

 

Distinct cultural barriers affected physical activity participation.  Lack of convenient access to 

female-only facilities was constantly highlighted by the participants.  Due to religious and 

cultural norms, it can be unacceptable in this region for women to engage in physical activity 

in mixed-gender settings.  Some articulated that within their culture there was a lack of 

awareness of the range of benefits of physical activity participation for women, other than 

weight management, and some families preferred women to stay in the home.  Other 

participants noted that they were able to participate in physical activity within the home but 

that they were not encouraged to participate outside of the home.  This is similar to previous 

research with Qatari women who noted restriction in participating in activities outside of the 

home (Donnelly et al., 2018). 

 

As in previous studies with university students (Faulkner & Kwan, 2011; Gómez-López et al., 

2010a; Lerner et al., 2011) lack of time was one of the physical activity barriers commonly 

identified.  Competing time demands against physical activity participation included academic 

requirements, family duties and the use of social media.  Whilst academic and family 

commitments have been commonly identified in past research (Awadalla et al., 2014; Deliens 

et al., 2015), time spent on social media as a barrier is a contemporary issue and may reflect 

the increased availability and accessibility of social media and technology in the developed 

world.  It is interesting to note that use of social media was also identified as a potential enabler 

of physical activity participation.  It would appear that using social media for e.g. following 

influencers for training plans, motivation etc. may enable physical activity participation, but 
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prolonged use for other purposes e.g., messaging may constrain participation.  Research on the 

role of social media for the facilitation of physical activity in American university students has 

shown mixed results.  One study reported that a social media intervention did not produce 

greater awareness of physical activity than an education intervention (Cavallo et al., 2012).  

Another study found that social comparison (via social media) was more effective for 

increasing physical activity than social support regardless of incentives (Zhang et al., 2016).  

More research is needed to understand the influence of social media behaviour on physical 

activity participation. 

 

Consistent with other physical activity studies in this region, (Amin, Khoudair, Harbi, & Ali, 

2012; Awadalla et al., 2014) the hot climate was commonly cited as a barrier to participation 

in outdoor physical activity.  The temperature in the UAE can reach upwards of 40 degrees 

Celsius in the summer.  Past research with Qatari women reported a significant decrease in 

physical activity participation (measured by pedometers) in the summer months (Sayegh et al., 

2016).  However, participants in the current study expressed an interest in participating in 

activities that were outdoors. Campaigns may be required to encourage outdoor enthusiasts to 

engage in indoor activities in the hotter months in order to maintain physical activity 

participation.  Additionally, outdoor activities could be scheduled for early morning in cooler 

months of the year.   

 

The convenient availability of female only physical activity facilities and clubs in residential 

areas was also identified as enabling physical activity participation.  It was commented these 

clubs should also be free or subsidized to make them more affordable.  The concept of 

providing free or subsidized female only sports clubs in each residential area would prove 

costly.  However, it may be beneficial for policy makers to conduct environmental analysis to 

identify underserved areas that could be given cost-reduced activity facilities, as past research 

has shown that provision of free access to leisure facilities led to increased participation in 

underrepresented groups (Higgerson, Halliday, Ortiz-Nunez, Brown, & Barr, 2018; Rabiee, 

Robbins, & Khan, 2015).   

 

Participants reported that physical activity interventions should be fun.  Given the stressful 

nature of university life (Bewick, Koutsopoulou, Miles, Slaa, & Barkham, 2010; Gall et al., 

2000), university students may prefer physical activities that are typically less evaluative and 

results oriented.  A preference for scheduled activities may reflect time constraints identified 
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by the participants associated with academic demands and family responsibilities.  Participants 

also noted a preference for instructor led activities and this was consistent with their preferred 

types of physical activity (e.g. Zumba, cardio).   

 

A limitation of the current study is that participants were recruited through convenience 

sampling and consequently the findings of this research may not be generalisable to the female 

university student population of the country.  Focus groups were conducted in English language 

and this may have led to constrained communication as English was not the native language of 

the participants even though the students attended an English-speaking university.  Another 

potential limitation is that focus groups were led by a male researcher and this may have 

impacted on disclosure of more sensitive information from the female participants given the 

strong gender roles in this culture.  Another limitation is that the study focussed on current 

experiences.   It is important to acknowledge that influences over the life course may impact 

physical activity participation, including past activity experiences in the family and school, 

before young adulthood. 

 

The findings of this study suggest that there are specific social-cultural barriers to and enablers 

of physical activity participation in female Emirati university students.  Developing 

interventions to improve physical activity participation should consider these factors.  Low 

cost or subsidized, female-only physical activity opportunities that are held in residential areas 

may be appealing to this population.  At the university level, providing social, fun and 

instructor-led physical activity classes in the curriculum, may be well received.  The university 

may also play a role in educating parents or guardians on the benefits associated with 

engagement in physical activity at this life stage.  Such information may assist in informing 

positive decisions on physical activity participation for women either inside or outside of the 

home.  If successful, improved levels of physical activity among female Emirati university 

students can contribute to the physical and mental health of Emirati women. 
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Introduction to Chapter 8 

According to the behavioural epidemiological framework, research in younger areas of inquiry 

should concentrate on the earlier stages of the framework in order to provide a sound 

epidemiological base for interventions (Sallis et al., 2000).  Accordingly, the current research 

program developed methods for measuring behaviour and assessed levels of physical activity, 

sedentary behaviour, and psychological wellbeing as well as influencing factors (preferences, 

barriers, enablers) in Emirati university students.   

 

Past research has reported that physical activity interventions can be effective for managing 

and preventing wellbeing issues in general and clinical populations.  To date, no review has 

assessed the effectiveness of physical activity interventions to promote psychological 

wellbeing in university students.  University students may be exposed to additional unique 

stressors that may not be experienced by adults in a general or clinical population.  Stressors 

such as increased social and financial independence, formation of new social and intimate 

relationships, increased academic burden, and exam stress may adversely impact students’ 

psychological wellbeing, and may not be modifiable with physical activity.  Therefore, the aim 

of the next chapter is to assess the efficacy of physical activity interventions to promote 

psychological wellbeing in university students. 
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Chapter 8: The Efficacy of Physical Activity Interventions to Promote 

Psychological Wellbeing in University Students: A Systematic Review and 

Meta-Analysis 

At the time of submission, this study was under review for publication in the Journal of Physical 

Activity and Health (Impact Factor 1.72). 

 

 

 

The citation is as follows: 

Doyle, C.B., Khan, A. & Burton N.W.  The efficacy of physical activity interventions to 

promote psychological wellbeing in university students: a systematic review and meta-

analysis. Submitted to Journal of Physical Activity and Health. 
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8.1 Abstract 

The aim of the study was to review the effectiveness of physical activity interventions to 

promote psychological wellbeing in university students.  Five databases were systematically 

searched.  Experimental study designs with random allocation were eligible for inclusion.  The 

methodological quality of the studies was assessed using Downs and Black Scale.  The impact 

of physical activity interventions was assessed for three wellbeing related outcomes: 

depression, anxiety/stress, and quality of life.  A total of 6,138 studies were identified and 11 

randomised controlled trials (RCT’s) were included in the final review. Study quality ranged 

from fair to good. The majority of interventions were delivered on campus, with components 

including group exercise (aerobic, dance, Tai Chi etc.), pedometers, prompts, online education, 

and counselling.  Overall, there was a small significant effect of physical activity for 

depression: standardised mean difference (SMD) 0.47, 95% confidence interval (CI) (0.23-

0.70); p<.0001 and also for anxiety: SMD 0.28, 95% CI (0.02-0.54); p=.04.  There was no 

significant effect of physical activity for quality of life.  Physical activity interventions have 

the potential to improve depression and anxiety in university students.  More research is needed 

to examine the efficacy of different modes and contexts of physical activity on psychological 

wellbeing.   

 

8.2 Introduction  

Wellbeing is defined as a person’s cognitive and affective evaluation of his or her life (Diener 

et al., 2002).  Wellbeing is multidimensional and may incorporate affective components such 

as depression, anxiety and stress, as well as global judgements (Diener et al., 1999), such as 

quality of life.  Poor wellbeing is significantly higher in university students than in the general 

population (Stallman, 2010), with university students reporting poorer mental health (Adlaf et 

al., 2001; Lovell et al., 2015) and in a higher prevalence of mental disorders (Hunt & Eisenberg, 

2010).   

 

A large study conducted with American university students (n=14,175) recorded a prevalence 

of 17.3% for depression, 4.1% for panic disorder, 7% for generalised anxiety, 6.3% for suicide 

ideation, and 15.3% for self-injury not related to suicidal intent (Eisenberg et al., 2013).  

Another study found that 33% of American university students reported at least moderate 

depression, 40% reported at least moderate anxiety, and 38% reported at least moderate stress 

(Beiter et al., 2014).  The number of American students reporting depression increased from 
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21.1% in 1988 to 40.7% in 2001 (Benton et al., 2003) and the severity of cases reporting issues 

with psychological wellbeing has also increased (Hunt & Eisenberg, 2010). 

 

This poor psychological wellbeing can have significant implications for university students.  

Research with American university students has shown positive associations between poor 

mental health and physical illness (Adams et al., 2008), and chronic disease (Thoits, 2010).  

Other research has reported a positive association between poor psychological wellbeing and 

low academic performance (Eisenberg et al., 2009; Hysenbegasi et al., 2005; Lumley & 

Provenzano, 2003), impaired academic productivity (Heiligenstein et al., 1996), student 

burnout (Santen et al., 2010), and risk of student withdrawal (Eisenberg et al., 2009; Van 

Ameringen et al., 2003).   

 

Physical activity is a potential means by which to promote psychological wellbeing.  Cross 

sectional studies with American university students have shown that physical activity 

participation is associated with lower levels of depressive symptoms and suicide ideation 

(Elliot et al., 2012; Taliaferro et al., 2009), daily hassles (Nguyen-Michel et al., 2006) and 

feelings of hopelessness (Taliaferro et al., 2009).  Meta-analyses have identified physical 

activity as an efficacious treatment for depression (Cooney et al., 2013; Josefsson et al., 2014), 

anxiety (Jayakody et al., 2014; Stonerock et al., 2015), and stress (Stubbs et al., 2017) among 

people in general and clinical populations.  However, to date there has been no reviews of the 

efficacy of physical activity interventions to promote psychological wellbeing in university 

students.  University students may be exposed to additional unique stressors that may not be 

experienced by adults in the general or clinical population.  Stressors such as increased social 

and financial independence, formation of new social and intimate relationships, increased 

academic burden, and exam stress may adversely impact psychological wellbeing, and may not 

be modifiable with physical activity.  Therefore, the aim of this study was to review the 

effectiveness of physical activity interventions to promote psychological wellbeing in 

university students. 

 

8.3 Method 

 

8.3.1 Literature search strategy 

The following databases were comprehensively searched: CINAHL, Cochrane, Embase, 

PsycINFO, and PubMed from January 2000 to July 2018.  The search strategy comprised the 
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following key words: (‘physical activity’ OR ‘exercise’ OR ‘sport’ OR ‘recreation” OR 

‘fitness’ OR leisure’) AND (‘wellbeing’ OR ‘depress*’ OR ‘anxiety’ OR ‘stress’ OR ‘mental 

health’ OR ‘quality of life’) AND (‘student*’ OR ‘university student*’ OR ‘college student*’).  

 

8.3.2 Selection criteria 

Studies were required to meet the following criteria for inclusion: (1) randomised controlled 

trial (RCT) or quasi-RCT; (2) participants were restricted to university students only; (3) 

interventions consisted solely of promoting or participation in physical activity, exercise, sport, 

fitness, or active recreation or leisure; and (4) reported outcomes included a psychosocial 

wellbeing variable including depression, anxiety, stress, quality of life, or self-efficacy.  

Studies were excluded if they were (1) not in English language; (2) published before 2000; (3) 

included intervention elements targeting other behaviours such as healthy eating, alcohol 

consumption; or (4) participants were community college students.  Removal of duplicate 

papers and screening of title and abstract was performed by the first author.  Full text papers 

of studies that met the inclusion criteria were reviewed by two authors (CD & NB) with any 

differences of opinion resolved by discussion.   

 

8.3.3 Methodological quality  

The methodological quality of each included study was assessed against the Downs and Black 

Scale (Downs & Black, 1998) by two of the authors (CD and NB).  The scale assesses study 

quality for reporting (e.g. is the intervention clearly described?), external validity (e.g. were 

the subjects asked to participate in the study representative of the entire population from which 

they were recruited?), internal validity bias (e.g. was compliance with the intervention 

reliable?), and internal validity confounding (e.g. were study subjects randomized to 

intervention groups?).  A score of 0 (when the criterion was not met, not applicable or could 

not be determined) or 1 (the criterion was met) is recorded for each item on the Downs and 

Black Scale.  The exception to this procedure is for item 5 regarding distribution of principal 

confounders, where 2 is recorded if the criteria was met, 1 if partially met, and 0 if not met, not 

applicable or could not be determined.  The possible total quality score ranges from 0 (lowest 

quality) to 28 (best quality) points.  Downs and Black scores were categorised using quality 

levels previously reported: excellent (26-28); good (20-25); fair (15-19); and poor (≦14) 

(Hooper, Jutai, Strong, & Russell-Minda, 2008).   
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8.3.4 Data extraction  

Information about the study sample characteristics and intervention design were extracted and 

are presented in Table 8.1.  Information about study results including intervention adherence, 

outcome, and results are presented in Table 8.2.  For the purposes of description and the meta-

analysis, wellbeing related outcome measures were grouped into one of three categories: 

depression, anxiety/stress, quality of life.   
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Table 8. 1  

Sample characteristics and intervention design of included studies (N=11) 

First author, 

year / country of 

study 

Intervention sample 

size / Mean (SD) age 

or range in years 

Control sample size 

/ Mean (SD) age or 

range in years 

Female 

participants 

% 

Intervention 

duration and 

frequency 

Intervention components 

Akandere 2011 / 

Turkey 

60 / 20-24 (N/A) 60 / 20-24 (N/A) 50 12wks 

3x/wk 

Instructor led aerobic dance class on 

campus 

De Vries 2017 / 

Netherlands 

49 / 20.9 (2.3) 48 / 20.9 (2.3) 81 6 wks 

3x/wk 

Instructor led low intensity running 

sessions on campus 

Donahoe-Fillmore 

2015 / USA 

27 / 22.5 (4.6) 30 / 22.1 (4.3) 100 10 wks 

2-3x/wk 

Video-instruction on Pilates sessions at 

home  

Donath 2014 / 

Switzerland 

15 / 21.0 (2.3) 14 / 21.0 (2.8) 100 8 wks 

2x/wk 

Instructor led Zumba class on campus 

Gondoh 2009 / 

Japan 

15 / 20.9 (3.2) 15 / 21.2 (1.5) 37 10 wks 

3x/wk 

Instructor led aerobic dance classes on 

campus 

Hsieh 2011 / 

Taiwan 

37 / 21.3 (0.5) 40 / 21.3 (0.5) 100 16 wks 

3x/wk 

Instructor led group exercise classes on 

campus  

Li 2015 / China 93 / 20.8 (1.1) 101 / 20.8 (1.1) 82 12 wks 

5x/wk 

Instructor led Qigong classes on campus 

Lopez-Rodriguez 

2017 / Spain 

42 / 22.3 (4.1) 53 / 22.3 (4.1) 75 4 wks 

1x/wk 

Instructor led Biodanza classes on 

campus 

Mailey 2010 / 

USA 

23 / 25 (N/A) 24 / 25 (N/A) 68 10 wks 

N/A 

Face to face physical activity counselling 

sessions and pedometer activity tracking 

with an online information platform 

Sharp 2016 / 

Canada 

72 / 18 (0.75) 65 / 18 (0.62) 53 12 wks 

N/A 

Pedometer activity tracking and goal 

setting using online platform 

Zheng 2015 / 

China 

103 / 20.6 (1.1) 92 / 20.6 (1.1) 67 12 wks 

5x/wk 

Instructor led Tai Chi classes on campus 

SD = standard deviation; wks = weeks; N/A not available.  
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Downs and Black study quality ratings: Akandare, 2011 (15/28); DeVries et al., 2017 (15/28); Donahoe-Filmore et al., 2015 (15/28); Donath et 

al., 2014 (17/28); Gondoh et al., 2009 (15/28); Hsieh, 2011 (15/28); Li et al., 2015 (19/28); Lopez-Rodriguez et al., 2017 (15/28); Mailey et al., 

2010 (15/28); Sharp et al., 2016 (16/28); Zheng et al., 2015 (21/28)
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Table 8. 2   

Study results  

First author 

and publication 

year 

Intervention 

adherence 

% 

Wellbeing outcome category (Questionnaire 

used)  

Results 

Akandere 2011 100 1. Depression (Beck Depression Inventory) Significant between group difference for depression 

De Vries 2017 98 1. Anxiety/Stress (Visual Analogue Scale) 

 

No significant between group difference for 

anxiety/stress  

Donahoe-

Fillmore 2015 

100 1. Anxiety/Stress (Perceived Stress Scale) No between group significant difference for 

anxiety/stress 

Donath 2014 100 1. QOL (WHO QOL BREF) Significant between group difference for QOL 

Gondoh 2009 100 1. Depression (Centers for Epidemiologic Studies 

– Depression Scale) 

Significant between group difference for depression.   

Hsieh 2011 74 1. Anxiety/Stress (unpublished validated 

questionnaire) 

Significant between group difference for anxiety/stress 

Li 2015 83.8 1. QOL (WHOQOLBREF) 

2. Anxiety/Stress (Perceived Stress Scale) 

No significant between group difference for QOL, or 

anxiety/stress  

Lopez-

Rodriguez 2017 

70 1. Depression (Centers for Epidemiologic Studies 

– Depression Scale) 

2. Anxiety/Stress (Perceived Stress Scale) 

Significant between group difference for depression or 

anxiety/stress 

Mailey 2010 88.5 1. Depression (Beck Depression Inventory) 

2. Anxiety/Stress (State Trait Anxiety Inventory) 

No significant between group difference for depression 

or anxiety/stress 

Sharp 75.8 1. QOL (General Health Questionnaire – 12) No significant between group difference for QOL  

Zheng 2015 89.3 1. QOL (WHOQOLBREF) 

2. Anxiety/Stress (Perceived Stress Scale) 

No significant between group difference for QOL, or 

anxiety/stress  

QOL = quality of life; SD = standard deviation 
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8.3.5 Quantitative data synthesis  

Levels of evidence were assigned for each psychological wellbeing outcome using previously 

proposed procedures (Barbosa Filho et al., 2016; van Stralen et al., 2011): 

 Strong evidence: (i) ≥2 RCT of high quality or (ii) 1 RCT of high quality and ≥2 RCT 

of medium quality.  

 Moderate evidence: (i) 1 RCT of medium quality and ≥1 RCT of low quality or (ii) 1 

RCT of medium quality and ≥1 N-RCT of high quality or (iii) ≥3 N-RCT of high 

quality or (iv) 1 N-RCT of high quality and ≥3N-RCT of medium quality.  

 Limited evidence: (i) >1 RCT of low quality or (ii) 1 N-RCT of medium quality and 2 

N-RCT of low quality or (iii) 2 N-RCT of low quality.  

 Inconclusive evidence: (i) only 1 RCT or N-RCT or (ii) contradictory effects.  

 Evidence of no effect: >1 RCT or N-RCT with consistent results showing no 

significant or relevant effects. 

 

Data management and analyses were performed using RevMan 5.3.5 (Cochrane collaboration, 

Oxford England) with all data entered by the first author (CD).  Continuous wellbeing 

outcomes for each study were summarized with mean, effect size and 95% confidence interval 

(CI).  A standardized mean difference (SMD) effect size for quality of life, depression, and 

anxiety outcomes was calculated.  The effect size for the comparison between intervention and 

control groups after intervention was calculated by subtracting the mean of the control group 

from the mean of the treatment group and dividing by their pooled standard deviation.   

 

Pooled effects for intervention effect were calculated using meta-analysis. If significant 

heterogeneity existed between the studies, a random effects model was used for the meta-

analysis; if homogenous, a fixed effect model was used.  All effect sizes were interpreted 

according to Cohen’s criteria: small 0.2-0.5, medium 0.5-0.8, and large effect size ≥0.8 (Cohen, 

1988).  Intervention effect estimates from individual studies were plotted against the study’s 

standard error (funnel plot) to assess publication bias.  

 

8.4 Results 

8.4.1 Literature search results 

The study flow chart is outlined in Figure 8.1. A total of 6138 studies were found through 

database searching.  Eleven studies met the eligibility criteria.  The eleven studies included a 
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total of 1078 participants.  Meta-analysis was conducted on the following outcome variables: 

quality of life (4 studies), depression (4 studies), and anxiety/stress (7 studies). 
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Figure 8. 1 Flowchart of selection process of studies 

Records identified through 

database searching 

(n = 6138) 

 

Cinahl n=793 

Cochrane n = 702 

Embase n=2134 

Pubmed n = 1292 

Psycinfo n = 1217 

 
Records screened on title and 

abstract  

(n=4591) 

 

Duplicates removed 

(n=1547) 

Excluded 

(n=4508) 

 

Participants not university students 

n=2229 

Intervention does not meet criteria n=98 

No wellbeing outcome measure n=738 

Study not an RCT n=1443 

 
Records screened by two 

independent reviewers 

(n=83) 

 

Excluded 

(n=72) 

 

Participants not university students n=5 

Not consisted solely of a physical activity 

intervention n=20 

No wellbeing outcome measure n=10 

Study not an RCT n=37 

 
Included in quantitative synthesis  

n=11 

 
Included in meta analysis  

n=11 
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8.4.2 Methodological quality  

One study had good (21/28) (Zheng et al., 2015) and the others had fair (Akandere & Demir, 

2011; de Vries et al., 2018; Donahoe-Fillmore, Fisher, & Brahler, 2015; Donath, Roth, Hohn, 

Zahner, & Faude, 2014; Gondoh et al., 2009; Hsieh, 2011; Li et al., 2015; López-Rodríguez et 

al., 2017; Mailey et al., 2010; Sharp & Caperchione, 2016) methodological quality as assessed 

using Downs and Black Scale.  

 

8.4.3 Study characteristics  

Physical activity interventions consisted of: group supervised exercise classes (aerobic, dance, 

Tai Chi etc.) (Akandere & Demir, 2011; de Vries et al., 2018; Donahoe-Fillmore et al., 2015; 

Donath et al., 2014; Gondoh et al., 2009; Hsieh, 2011; Li et al., 2015; López-Rodríguez et al., 

2017; Zheng et al., 2015), pedometers and prompts (Mailey et al., 2010; Sharp & Caperchione, 

2016), online education (Mailey et al., 2010), and counselling (Mailey et al., 2010).  The 

majority of interventions were delivered on campus (Akandere & Demir, 2011; de Vries et al., 

2018; Donath et al., 2014; Gondoh et al., 2009; Hsieh, 2011; Li et al., 2015; López-Rodríguez 

et al., 2017; Sharp & Caperchione, 2016; Zheng et al., 2015), with one delivered at home 

(Donahoe-Fillmore et al., 2015), and another using a combination of online and campus based 

(Mailey et al., 2010).  Intervention length varied from 4 (López-Rodríguez et al., 2017) to 16 

weeks (Hsieh, 2011), and contact frequency ranged from 1 (López-Rodríguez et al., 2017) to 

7 days per week (Mailey et al., 2010; Sharp & Caperchione, 2016).   

 

8.4.4 Depression outcome 

Four studies reported depression outcomes for physical activity interventions (Akandere & 

Demir, 2011; Gondoh et al., 2009; López-Rodríguez et al., 2017; Mailey et al., 2010).  The 

studies were homogenous (X2 = 1.64, d.f. = 3 [p = 0.05], I2 = 0%).  Meta-analysis with fixed 

effect model showed that university students who received a physical activity intervention 

(n=140) compared with university students who received no intervention or were on a waiting 

list for intervention (n=152) had a standardised mean difference (SMD) of 0.47 95% 

confidence interval (CI) 0.23 to 0.70; p<0.0001 (Figure 8.2a).  Using classification criteria of 

effect size (Cohen, 1988), this was interpreted as a small significant effect for physical activity 

interventions to improve depression in university students, with a moderate level of evidence. 
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8.4.5 Anxiety/stress outcome 

Seven studies reported anxiety or stress outcomes for physical activity interventions (de Vries 

et al., 2018; Donahoe-Fillmore et al., 2015; Hsieh, 2011; Li et al., 2015; López-Rodríguez et 

al., 2017; Mailey et al., 2010; Zheng et al., 2015).  The studies were significantly heterogeneous 

(X2 = 18.11, d.f. = 6 [p = 0.006], I2 = 67%). Meta-analysis with random effect model showed 

that university students who received a physical activity intervention (n=374) compared with 

university students who received no intervention or were on a waiting list for intervention 

(n=388) had a SMD of 0.28 95% CI 0.02 to 0.54; p=0.04 (Figure 8.2b).  This was interpreted 

as a small significant effect for physical activity interventions to improve anxiety in university 

students, with a moderate level of evidence. 

 

8.4.6 Quality of life outcome 

Four studies reported quality of life outcomes for physical activity interventions (Donath et al., 

2014; Li et al., 2015; Sharp & Caperchione, 2016; Zheng et al., 2015).  The studies were 

significantly heterogeneous (X2 = 7.73, d.f. = 6 [p = 0.006], I2 = 61%).  Meta-analysis with 

random effect model showed that university students who received a physical activity 

intervention (n=291) compared with university students who received no intervention or were 

on a waiting list for intervention (n=264) had a SMD of 0.20 95% CI -0.09 to 0.49; p=0.18 

(Figure 8.2c).  This was interpreted as no effect for physical activity interventions to improve 

quality of life in university students with a strong level of evidence. 
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(a)  

 

 

(b) 

 

 

(c) 

 

 

Figure 8. 2  Meta-analysis of physical activity for (a) depression; (b) anxiety/stress; 

and (c) quality of life 

 

8.4.8 Publication bias 

Publication bias was assessed using funnel plots for each of the outcome variables (depression, 

anxiety, quality of life, and self-efficacy).  For each of the variables the funnel plots were 

relatively symmetrical, and thus revealed little evidence of publication bias (Figure 8.3).   
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(a)      (b)  

 

(c)       

 

Figure 8. 3 Funnel plots of (a) depression outcomes, (b) anxiety/stress outcomes, and 

(c) quality of life outcomes 

 

 

8.5 Discussion  

 

The current review identified eleven RCT studies that assessed the impact of physical activity 

interventions on psychological wellbeing related outcomes in university students.  

Approximately half (5 out of 11) of the studies found a significant improvement in at least one 

psychological wellbeing related outcome post intervention.  Many university students report 

low psychological wellbeing and this can have an adverse impact on academic performance 

and retention as well as on physical and mental health (Eisenberg et al., 2009; Hysenbegasi et 

al., 2005; Thoits, 2010).  The results of the current study confirm that physical activity 

interventions may have at least a part role in managing depression as well as anxiety/stress in 

university students.  These results are similar to previous meta-analytic reviews of studies in 
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general and clinical populations where improvements in depression, anxiety or stress have been 

identified following participation in physical activity or exercise interventions (Cooney et al., 

2013; Jayakody et al., 2014; Josefsson et al., 2014; Stonerock et al., 2015; Stubbs et al., 2017).   

 

Understanding the mechanisms responsible is necessary when using any form of treatment or 

therapy (Weisz, Hawley, Pilkonis, Woody, & Follette, 2000).  Past research has proposed that 

potential mechanisms underlying the favourable impact of physical activity on psychological 

wellbeing related outcomes may be biochemical (e.g. endorphin, monoamine etc.), 

physiological (e.g. improved cardiovascular function or thermogenesis), psychological (self-

efficacy, distraction, mastery etc.), or social (e.g. social affiliations and interaction).  It is likely 

that the treatment effect of physical activity cannot be explained by any one mechanism in 

isolation but rather by a combination of several mechanisms (Fox, 1999; Paluska & Schwenk, 

2000; Rebar et al., 2015).  Characteristics related to the exercise intensity and duration, the 

individual, and the environment may influence which mechanisms are dominant (Fox, 1999).  

More research is required to better understand the impact and interaction of different 

mechanisms underlying the physical activity treatment effect for psychological wellbeing 

related outcomes (Fox, 1999; Paluska & Schwenk, 2000; Rebar et al., 2015).   

 

In the current study, no significant effect was identified for the impact of physical activity 

interventions on quality of life.  It is unclear why no significant effect was identified but more 

research may be required to establish the most appropriate physical activity types, contexts, 

and length of exposure, to improve different psychological wellbeing outcomes in university 

students.   

 

Physical activity can include aerobic, anaerobic and stretching activities as well as activities of 

differing levels of intensity (vigorous, moderate etc.).  Of the studies that reported significant 

improvements in psychological wellbeing related outcomes, the interventions were all led by 

an instructor and all can be described as vigorous intensity aerobic activities (e.g. aerobics, 

Zumba, bonanza etc.).  The studies that did not report a significant improvement in any 

psychological wellbeing outcome all included moderate intensity aerobic activities (e.g. low 

intensity running, Tai Chi etc.).  The impact of different intensities of physical activity on 

psychological wellbeing related outcomes is not fully understood.  Some previous cross 

sectional research found that vigorous physical activity participation is associated with 

decreased depressive symptoms in female Australian university students (Lovell et al., 2015) 
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and with lower perceived stress and improved mental health in American university students 

(Vankim & Nelson, 2013).  Walking and vigorous physical activity, but not moderate physical 

activity, have been shown to improve subjective psychological wellbeing in adult populations 

(Wicker & Frick, 2017).  Other research with older adults has identified a negative correlation 

between exercise intensity and psychological wellbeing (Lee & Hung, 2011).  In a study with 

adult women, exercise of any intensity was associated with improvement in feelings of 

depression (Meyer, Koltyn, Stegner, Kim, & Cook, 2016).  Given the variation in these results, 

it is evident that more research is required to establish the most appropriate physical activity 

intensities to improve different psychological wellbeing outcomes in university students.   

 

In the studies identified, the majority of the participants were women.  One potential reason for 

this is that female students typically report poorer psychological wellbeing than male students 

(Ridner et al., 2016) and therefore may be more likely to volunteer in studies that offer 

treatments for psychological wellbeing.  Another reason is that the physical activity type 

delivered in most of the interventions (high intensity aerobic classes) may not have been 

appealing to potential male participants.  Studies with Australian university students reported 

that men were more likely to prefer team sports whereas women preferred aerobics, yoga, 

dance, and walking (Gregg et al., 2002; Leslie et al., 1999).  Australian male university students 

were also more likely to prefer weight training than their female counterparts (Leslie et al., 

1999).  It is likely that people will only participate in interventions if they are attracted to the 

type of activity being offered.  More research may be required to identify physical activity 

preferences in university students to inform future intervention design and development. 

 

A strength of the current study is that it offers at least moderate levels of evidence for each of 

the psychological wellbeing related outcomes.  Another strength is that the studies presented 

originated in nine different countries in America, Asia and Europe, so the results are inclusive 

of many nationalities and cultures.  One methodological consideration is that women were 

overrepresented in most studies, so results may not be generalisable to male students.  Another 

limitation is that it was not possible to provide a more detailed understanding of the 

interventions as data on behaviour change techniques or theoretical underpinnings ultilised was 

not sufficiently reported in the studies.   

 

The current study extends the knowledge base by providing information on the effectiveness 

of physical activity interventions to promote psychological wellbeing related outcomes in 
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university students.  University students are an important target population for such 

interventions because they typically report low physical activity, high sedentary behaviour and 

poor psychological wellbeing.  The current study confirms that physical activity may be a 

potential mechanism to promote wellbeing in university students.  Future research could also 

assess the impact of different types (e.g. aerobic, anaerobic), contexts (e.g. on campus v off 

campus; competitive v social) and intensities (e.g. moderate, vigorous, walking) of physical 

activity on psychological wellbeing outcomes.   
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Chapter 9: Discussion  

9.1 Overview of research  

The overarching aim of this research was to understand physical activity, sedentary behaviour 

and psychological wellbeing of Emirati university students.  

 

The university years typically coincide with young adulthood which is a key life stage and a 

time when important health behaviours are formed (Steptoe et al., 2002).  Positive health 

behaviours and wellbeing at this life stage can have a beneficial impact on academic 

performance (Keating et al., 2013; Wald et al., 2014), and retention (Melnyk et al., 2014), as 

well as current and future health (Schmidt, 2012; Warburton & Bredin, 2017).  Lack of physical 

activity, prolonged sedentary behaviour, and poor psychological wellbeing (such as 

depression) are also a key contributor to non-communicable disease (NCD) which is an 

increasing concern in the United Arab Emirates (UAE).  Past research has identified that 65-

69% of adults in the UAE are overweight or obese (Hajat et al., 2012; Musaiger et al., 2000; 

Ng et al., 2011), 14-27% of Emirati adults have hypertension (Al-Marzouqi et al., 2014; 

Alkaabi et al., 2016) and 15.6% of adults aged 20-79 years have type-2 diabetes (International 

Diabetes Federation, 2017). To date, there have been no studies on the physical activity, 

sedentary behaviour, or psychological wellbeing of Emirati university students.   

 

This research program was underpinned by a behavioural epidemiological framework, which 

specifies a systematic sequence of studies on health-related behaviours, leading to evidence 

based interventions directed at populations (Sallis et al., 2000).  Given the established links 

between physical activity, sedentary behaviour, psychological wellbeing and health (stage 

one), this thesis focused on the middle three stages of the framework, that is measurement 

development, demographic correlates, behavioural influences, and evaluating interventions.  

To inform the design and implementation of physical activity interventions in Emirati 

university students, the objectives of this thesis were to: 

1) adapt and assess psychometric properties of an Arabic language physical activity 

questionnaire suitable for self-administration  

2) develop and assess psychometric properties of an Arabic language domain specific 

sedentary behaviour questionnaire suitable for self-administration  
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3) assess levels of physical activity, sedentary behaviour and psychological wellbeing in 

Emirati university students, and possible differences by gender  

4) assess Emirati university students’ knowledge of physical activity guidelines and 

awareness of physical activity benefits for psychological wellbeing  

5) assess Emirati university students’ type and context preferences for physical activity, 

and possible differences by gender  

6) assess female Emirati university students’ perceptions of barriers to and enablers of 

physical activity participation  

7) examine the efficacy of physical activity intervention studies to promote psychological 

wellbeing in university students 

 

The thesis consisted of five studies and a data collection timeline is provided in Appendix D1.  

Study one was a psychometric study of a self-administered version of the Global Physical 

Activity Questionnaire-Arabic (GPAQ-Arabic).  Study two involved the development and 

psychometric assessment of a domain specific, self-administered, Arabic language, sedentary 

behaviour questionnaire (The Sitting and Reclining Time Questionnaire-Arabic [SART-A]).  

Study three used data from a cross-sectional survey study of Emirati university students to 

assess levels of physical activity participation, sedentary behaviour, and psychological 

wellbeing; knowledge of activity guidelines and mental health benefits; and preferences for 

activity type and context.  Study four involved five focus groups with female Emirati university 

students (n=25) to explore barriers to and enablers of physical activity.  Study five was a 

systematic review and meta-analysis study to assess the efficacy of physical activity 

interventions to promote psychological wellbeing in university students.  A summary of the 

key findings of these studies is provided in the next section. 

 

9.2 Key findings  

 

Objective 1: to adapt and assess psychometric properties of an Arabic language physical 

activity questionnaire suitable for self-administration 

To accurately assess levels of physical activity and sedentary behaviour valid and reliable 

measurement tools are required.  Prior to this study, no Arabic language questionnaires had 

been psychometrically assessed for use in this population.  An Arabic translation of GPAQ was 

available and the first step of the research program was to assess the psychometric properties 

of this measure.   
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This study indicated that test-retest reliability of the self-administered GPAQ-A was acceptable 

for moderate to vigorous physical activity (MVPA) (ρ = 0.78; 95% CI: 0.67 to 0.86), moderate 

physical activity (MPA) (ρ = 0.73; 95% CI: 0.61 to 0.82) and vigorous physical activity (VPA) 

(ρ = 0.62; 95% CI: 0.44 to 0.76).  Test-retest reliability of the single item sedentary behaviour 

measure was less promising (ρ = 0.44; 95% CI: 0.22 to 0.64).  Criterion validity of the MVPA 

measure was fair (ρ = 0.23; 95% CI: -0.13 to 0.57) and poor for the single item sedentary 

behaviour measure (ρ = -0.02; 95% CI: -0.35 to 0.33).   

 

Test-retest reliability for the MVPA measure of GPAQ-A was comparable with other studies 

that assessed English language versions in adult speaking populations (Chu et al., 2015; 

Herrmann et al., 2013), and higher than other studies that used interview administered (Chu et 

al., 2015; Rivière et al., 2016) and researcher assisted (Alkahtani, 2016) versions in adult 

populations in France, Singapore and Saudi Arabia.  This difference highlights the role of the 

mode in which the questionnaire was administered.  Recent research has identified that 

reliability assessment of total MVPA in GPAQ was significantly higher for self-administered 

versus interview administered versions (Chu et al., 2015).  

 

Criterion validity of the MVPA measure was also comparable to another study that assessed 

French, German and Italian language versions in adult populations (Wanner et al., 2017).  

However, the criterion validity coefficient was lower than other studies (Alkahtani, 2016; Chu 

et al., 2015; Cleland et al., 2014), the majority of which utilised a 24-hour accelerometer wear 

time protocol (Chu et al., 2015; Cleland et al., 2014).  As the current research program used a 

10-hour minimum wear time protocol, it is possible that participants removed the device and 

consequently the accelerometer did not gather data on activity for all waking hours and so 

underestimated MVPA.   

 

Reliability of the singe item sedentary behaviour measure was lower than other studies that 

assessed Arabic (Alkahtani, 2016), English (Herrmann et al., 2013), and French (Rivière et al., 

2016) language versions in adult populations.  Each of these other studies used interview 

administered (Rivière et al., 2016; Wanner et al., 2017) or research assisted (Alkahtani, 2016) 

questionnaire administration, meaning that participants could ask for clarifications from the 

researcher.  In the current research program, the questionnaire was self-administered and 

participants would need to comprehend what was being assessed from the instructions and 

examples provided.  In the pilot testing of SART-A (Chapter 3), however, it was identified that 
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none of the participants knew what sedentary behaviour was.  This lack of understanding by 

respondents could contribute to explaining the low reliability and criterion validity obtained in 

the current study compared to other studies (Cleland et al., 2014; Hoos et al., 2012; Mumu et 

al., 2017; Rivière et al., 2016; Wanner et al., 2017).  Estimating sedentary behaviour using a 

single questionnaire item may be difficult for the respondent as sedentary behaviour is 

unstructured and may occur over multiple domains.  It is worth noting that criterion validity of 

the single item sedentary behaviour measure is poor to fair across other studies (Alkahtani, 

2016; Bull et al., 2009; Cleland et al., 2014; Mumu et al., 2017; Rivière et al., 2016; Trinh et 

al., 2009; Wanner et al., 2017), and the majority of these studies also utilised accelerometers 

as the referent measure.   

 

Given the importance of physical activity for psychological wellbeing, and the health and 

economic burden of inactivity, monitoring participation is essential for public health 

surveillance. Self-administered questionnaires are popular for large epidemiological studies as 

they are low cost, and offer greater speed and flexibility in data collection than objective 

measures.  The GPAQ-A is one of the most commonly used questionnaires in this region 

(Mabry, Koohsari, et al., 2016) but had not previously been evaluated in Arab countries.  This 

study adds new information on the test-retest reliability and criterion validity of the GPAQ-A 

in Arabic speaking populations, which makes up approximately 6.5% of the world’s population 

(Population Reference Bureau, 2018).  The GPAQ-A, as a physical activity questionnaire, 

shows some promise as a reliable population surveillance tool among university students in the 

UAE, however it lacks necessary criterion validity.  The GPAQ-A does not provide a valid 

measure of sedentary behaviour and more work is needed to develop and evaluate Arabic 

language measures of sedentary behaviour, in particular that provide domain specific data.   

 

Objective 2: to develop and assess psychometric properties of an Arabic language domain 

specific sedentary behaviour questionnaire suitable for self-administration  

Whilst the GPAQ-A was an acceptable measure of physical activity, it was not adequate for 

assessing domain specific sedentary behaviour in this population.  Therefore, the next stage of 

the research program was to develop and psychometrically assess the Sitting and Reclining 

Time Questionnaire-Arabic (SART-A).  The SART-A is an Arabic language, domain specific, 

measure of sedentary behaviour.  It was developed during this research program using 

recommended cross cultural adaptation procedures (Beaton et al., 2000) and focus group 

discussions.  This study indicated that test-retest reliability of the domain specific measures of 
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SART-A ranged from poor to substantial.  Overall measures of SART-A (excluding work 

items) were acceptable for weekday sedentary behaviour (ρ = 0.54; 95% CI: 0.30 to 0.72), 

weekend day sedentary behaviour (ρ = 0.56; 95% CI: 0.32 to 0.75) and usual day sedentary 

behaviour (ρ = 0.49; 95% CI: 0.26 to 0.70) measures.  Criterion validity was poor for the 

weekday sedentary behaviour (ρ = 0.06; 95% CI: -0.34 to 0.44), weekend day sedentary 

behaviour (ρ = 0.11; 95% CI: -0.25 to 0.48), and usual day sedentary behaviour (ρ = 0.19; 95% 

CI: -0.36 to 0.39) measures.   

 

Test-retest reliability of the usual day measure of SART-A was acceptable and similar to other 

sedentary behaviour measures (Clark et al., 2013; Craig et al., 2003; Marshall et al., 2010; 

Wijndaele et al., 2014).  The reliability coefficient was lower than some other studies (Chau et 

al., 2012; Chau et al., 2011; Rosenberg et al., 2010) which may reflect issues related to 

assessment of domain specific behaviour.  Two of these studies (Chau et al., 2012; Chau et al., 

2011) assessed sedentary behaviour in the workplace, and it is possible that workplace sitting, 

particularly in office jobs, may be easier to recall given that the work day is likely to be more 

structured and not as variable as sedentary behaviour in other domains such as screen use and 

transport.  As the current study sample consisted of non-working university students, it is 

possible that their sedentary behaviour was more varied and thus more difficult to recall.   

 

Amongst the SART-A domain specific measures of sedentary behaviour, the lowest levels of 

reliability identified were for transport and other activities domains.  In other measures that 

have utilised domain specific measurement of sedentary behaviour, the domains of transport, 

other activities and hobbies also had the lowest reliability (Chau et al., 2011; Clark et al., 2013; 

Marshall et al., 2010).  Lower reliability in these domains may reflect the variable nature of 

sedentary behaviour for transport and other non-specified activities.  In comparison, other 

domains such as study or TV viewing, are more likely to be structured and therefore easier to 

recall consistently, and typically demonstrate higher reliability coefficients (Marshall et al., 

2010; Rosenberg et al., 2010).   

 

Criterion validity of the SART-A using accelerometers was poor but comparable to other 

similar questionnaire-based measures (Craig et al., 2003; Marshall et al., 2010; Rosenberg et 

al., 2010; Wijndaele et al., 2014).  The SART-A had a lower criterion validity than reported in 

other studies that utilised inclinometers as the referent measure (Clark et al., 2016; Clark et al., 

2013).  Also, other studies that used a longer wear time (e.g. the Workforce Sitting 
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Questionnaire required participants to wear an accelerometer for all of the work day) reported 

higher criterion validity (Chau et al., 2011).  Future research may consider assessing SART-A 

with inclinometers as the referent measure, using a 24 hour wear time protocol, and requesting 

participants to keep a diary documenting sleep and nap time as well as all other non-wear time.   

 

Accurate and reliable measurement is essential for monitoring levels of sedentary behaviour.  

Self-report questionnaires are popular for large scale studies as they are low cost, offer lower 

participant burden than objective measures and can assess domain specific sedentary 

behaviour.  There are a range of self-report sedentary behaviour questionnaires available but 

none of these had been adapted for use in Arabic speaking populations.  This is the first measure 

designed and evaluated to assess domain specific sedentary behaviour in Arabic speaking 

populations.  Test-retest reliability for the SART-A (excluding work items) was acceptable, 

however, criterion validity was poor but comparable to other measures.  Additional work is 

needed to develop psychometrically robust measures of domain specific sedentary behaviour 

in this population.  

 

Objective 3: to assess levels of physical activity, sedentary behaviour and psychological 

wellbeing in Emirati university students, and possible differences by gender 

The previous studies provided measurement tools to assess physical activity and sedentary 

behaviour in this population.  Although the SART-A demonstrated poor criterion validity, it 

was used in the study as the psychometrics are comparable to other measures and it was 

developed specifically for this population.  The next phase of the research program was to 

assess levels of physical activity, sedentary behaviour, and psychological wellbeing in Emirati 

university students.  This study found that almost three-quarters (74%) of Emirati university 

students met guidelines of 150+ minutes of moderate to vigorous physical activity (MVPA) 

per week, with no significant gender differences.  Median time spent in sedentary behaviour 

was 10 hours per day on usual day, weekday, and weekend day.  Women reported significantly 

higher sedentary behaviour than men in study and weekend day other domains.  Over two thirds 

(69%) of the students reported high or very high satisfaction with life.  However, approximately 

two-thirds also reported depressive symptoms (65%) or anxiety symptoms (69%), and almost 

half (46%) reported symptoms of stress.  No significant gender differences were found for any 

of the psychological wellbeing variables.   
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High levels of participation in MVPA were reported by almost three quarters of participants in 

the current study.  This exceeds levels of 30-50% previously identified in studies with 

university students from Western countries (Dinger et al., 2014; Keating et al., 2005) and levels 

of 25-47% identified in similar research with university students in the Gulf Cooperation 

Council (GCC) countries (Al-Drees et al., 2016; Alfhaid et al., 2017; Alosaimi et al., 2016; 

Awadalla et al., 2014; Majeed, 2015; Musaiger et al., 2017).  The only other physical activity 

study identified that was conducted with Emirati adults found that 41% of women participated 

in some level of physical activity and 59% did no physical activity (Ng et al., 2011).  It may be 

that the results of the current study are therefore questionable given the results of other 

research.  Reporting physical activity is a highly complex cognitive task (Baranowski, 1988) 

where social desirability concerns can lead to over-reporting of actual levels (Warnecke et al., 

1997).  It is possible in this study that participants may have over reported actual levels of 

activity as was the case in the Chapter 2 study where participants reported over twice the 

amount of MVPA compared to accelerometer derived MVPA (43 minutes per day v 20 minutes 

per day).  Given these concerns, it is evident that more research is required to assess levels of 

physical activity in this population and this research could utilise interview-administered 

questionnaires or device based measurement.   

 

Participants reported high levels of sedentary behaviour (median 10 hours per day) which is 

similar to other research that found American university students spent 10-11 hours per day in 

sedentary behaviour (Conroy et al., 2013; Peterson et al., 2018).  Comparing the results from 

the current study to other GCC-based studies on sedentary behaviour is difficult as there has 

been limited research with university students.  One study found that 25% of Emirati adult 

women sat for more than six hours per day (Ng et al., 2011) and another noted that 27% of 

Saudi university students were sedentary for more than eight hours per day (Alosaimi et al., 

2016).  There were no significant gender differences for weekday or weekend day sedentary 

behaviour in the current study, but some domain specific differences were identified.  Women 

were significantly more likely than men to engage in study related sedentary behaviour on a 

weekday.  Those results contrast other research with European university students where men 

spent more time sedentary for study than women (Rouse & Biddle, 2010).  In the current 

sample of UAE university students, women were not permitted to leave the university campus 

during the day until all classes are completed whereas men were permitted to leave during 

breaks in class.  Given that women were restricted to remaining on campus throughout the day, 

they may utilise some of this free time for study and hence report higher levels of sedentary 
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behaviour related to study than men.  Women were also significantly more likely than men to 

spend more time sedentary for study and other activities on a weekend day.  An explanation 

for this may be related to social norms for women that were identified in the focus group study 

in Chapter 7.  In that study, female Emirati university students reported barriers associated with 

physical activity to include lack of time due to household responsibilities, lack of permission 

from family to attend activities, and lack of access to facilities.  Those results are consistent 

with other research with university students in GCC countries (Awadalla et al., 2014; Musaiger 

et al., 2014).  These results, combined with the of guardianship of women in Arab society, 

support the interpretation that female university students may not have similar autonomy as 

men to engage in physically active lifestyles, and consequently spend more time in study and 

home-based sedentary behaviour.   

 

In the current study, most participants reported high satisfaction with life, and there was no 

significant gender difference.  This is similar to other research on life satisfaction with 

university students in Saudi Arabia (Aboalshamat et al., 2015).  However, despite high self-

reported satisfaction with life, high levels of depression, anxiety and stress were also reported 

by students in the current study, and the observed prevalence was higher than in studies of 

university students from Western countries (Beiter et al., 2014; Mahmoud et al., 2012).  High 

levels of depression, anxiety, and stress in university students is consistent with other studies 

in GCC countries (Aboalshamat et al., 2015; Mahroon et al., 2018).  There were no significant 

gender differences for depression, anxiety, or stress among students in the current study, which 

contrasts other research in Western countries where female university students have been 

reported as having poorer psychological wellbeing than men (Ridner et al., 2016).  Given the 

socio-cultural context and gender based norms in the UAE, it is interesting that there were no 

gender differences for depression and anxiety in the current study.  It is possible that both 

young men and women in the UAE experience similar stressors as they navigate their way 

through the demands of university and a rapidly changing society.   

 

It is also interesting to note that Emirati university students in the current study reported higher 

satisfaction with life but poorer psychological wellbeing than what has been described in other 

research with university students from Western countries.  Past research has identified that 

income (Diener et al., 2010; Kahneman & Deaton, 2010) and possession of luxury goods 

(Diener et al., 2010) are predictors of life satisfaction.  For Emirati university students, it is 

possible that their relatively high levels of disposable income (Dubai Statistics Centre, 2015) 
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may contribute to their (high) subjective life evaluation appraisal.  However, income is less 

predictive of emotional wellbeing (Diener et al., 2010), which may explain the concurrent high 

levels of depression, anxiety, and stress typically reported by the Emirati university students.   

 

Physical activity, sedentary behaviour, and psychological wellbeing can have significant 

impacts on academic performance and concurrent and future health of university students.  This 

study provides the first data on physical activity, sedentary behaviour, and psychological 

wellbeing in Emirati university students.  Interventions may be required to address high 

sedentary behaviour and poor psychological wellbeing for both men and women in this 

population.   

 

Objective 4: assess Emirati university students’ knowledge of physical activity guidelines 

and awareness of physical activity benefits for psychological wellbeing 

To help address high levels of sedentary behaviour, depression, anxiety, and stress reported by 

university students in Chapter 4, physical activity may be an option.  Physical activity has 

previously been shown to attenuate the negative health consequences associated with 

prolonged sedentary behaviour (Ekelund et al., 2016), reduce depression, anxiety, and stress in 

adult populations (Cooney et al., 2013; Jayakody et al., 2014; Josefsson et al., 2014; Stonerock 

et al., 2015; Stubbs et al., 2017), and may help the individual to avoid the stigma of help seeking 

for poor mental health.  As previous meta-analysis have identified that perceptions about 

benefits of physical activity can be predictors of behaviour (Hausenblas et al., 1997; McEachan 

et al., 2016), the next phase of the research program was to understand awareness of physical 

activity guidelines and mental health benefits in the target population of Emirati university 

students. 

 

Results indicated that only 3% of Emirati university students could identify the current physical 

activity guideline of 150+ minutes per week.  Poor knowledge of physical activity guidelines 

was similar to another study with Chinese university students where only 4% could report the 

recommended amount when given a free response  (Abula et al., 2018) but lower than another 

study with American university students where 40% selected the correct guidelines when asked 

to choose from a list of response options (McArthur & Raedeke, 2009).  In the current study, 

no significant gender differences were found for knowledge of physical activity guidelines, 

and this is consistent with other research with university students (McArthur & Raedeke, 

2009).  In total, 22% of respondents overestimated the physical activity guideline.  Lack of 
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time was identified as a main barrier to physical activity participation among female Emirati 

university students in the focus group study in Chapter 7.  Increasing knowledge of the amount 

of time required to engage in physical activity in people who overestimate activity 

recommendations may be an effective promotional strategy as they may perceive physical 

activity as to be less time consuming than first thought.  Availability of free time has previously 

been cited as an enabler of participation in university students (Deliens et al., 2015). 

 

Most respondents in the current study believed that physical activity could improve 

psychological wellbeing (69%), depression (71%) and anxiety/stress (74%).  In chapter 8, 

meta-analysis identified support for the use of physical activity interventions to address high 

levels of depression, anxiety, and stress reported by Emirati university students in the cross 

sectional study in Chapter 4.  The results of the current study are similar to other research with 

Australian adolescents and young adults (Yap, Reavley, & Jorm, 2011) and adults (Reavley & 

Jorm, 2011) where respondents reported that physical activity could be used to prevent and 

treat mental health issues.  In the current study, women were significantly more likely than 

men to view physical activity as a way to manage depression, anxiety and stress.  This is 

consistent with other research that found that women reported better mental health literacy than 

men (Yap, Wright, & Jorm, 2011), which may possibly include a greater awareness of self-

management strategies such as physical activity.   

 

This study provides novel data on Emirati university students’ knowledge of physical activity 

guidelines and their perception of mental health benefits associated with physical activity.  

More work is needed to promote awareness of physical activity guidelines and of mental health 

benefits in Emirati university students. 

 

Objective 5: to assess Emirati university students’ type and context preferences for 

physical activity, and possible differences by gender  

To design appropriate physical activity interventions for of Emirati university students, a better 

understanding is required of their physical activity preferences.  Due to socio-cultural 

considerations, preferences were assessed for both type of physical activity and for the context 

(e.g. how, where, and with whom).  Results from this study indicated that a fun element was 

the most preferred context for physical activity (87.1%).  Walking (66.7%) and swimming 

(61.7%) were the most preferred activity types.  Men had significantly higher odds to prefer 

competitive activities; and activity types of football, weights, and jogging. Women had 
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significantly higher odds to prefer activities with people of the same gender, supervision and 

done at home; and activity types of walking, aerobics, cycling, squash, and yoga.   

 

Overall, walking was the most preferred physical activity type and this is consistent with other 

research with Australian university students (Gregg et al., 2002) and adults (Booth et al., 1997).  

The preference for walking is also consistent with the preferred contexts for physical activity 

that were also identified in this current study including activities that can be done alone, that 

involve little or no cost, where the individual can choose the intensity and that are done in the 

local neighbourhood.  Whilst walking may be a commonly preferred activity, specific physical 

activity barriers identified in the focus group study in Chapter 7 may constrain walking among 

women.  Commonly cited barriers in that study were lack of permission to walk outside alone 

and the hot weather.  Walking indoors on treadmills may be an alternative during hotter months 

but lack of access to female only gym facilities was another commonly cited barrier.  Despite 

these barriers, walking may appeal to Emirati university students as it does not involve fees or 

specialist equipment, and can be more easily incorporated into busy schedules (including 

study) than other types of activities that may be facility, equipment and teammate dependent 

(e.g. tennis, table tennis).  In the focus group study in chapter 7, a preference was identified for 

on campus activities and the female only campus may be a culturally appropriate environment 

for the delivery of walking based programs.  Emirati women were more likely to prefer walking 

and jogging which is consistent with other research with female Australian university students 

(Gregg et al., 2002; Leslie et al., 1999).  Emirati men were more likely to prefer football and 

weightlifting, and this is comparable with other research with male Australian university 

students (Gregg et al., 2002; Leslie et al., 1999).   

 

The most preferred physical activity context was those which had a fun element.  There has 

been no similar research on physical activity context preferences in university students in other 

countries. Past research has noted that university can be a particularly stressful time (Gall et 

al., 2000) and students may experience significant academic challenges.  Given the stressful 

nature of academic life, university students may prefer fun activities as they are typically less 

evaluative and result oriented.  Men were also more likely to prefer competitive activities than 

females and this is consistent other research with American university students, where men 

preferred physical activity for challenge, competition, social recognition, and strength and 

endurance and women preferred physical activity for weight management  (Kilpatrick et al., 

2005).  Women had a common preference for activities that are done with other women.  This 
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is not surprising given the distinct socio-cultural factors regarding gender in Arab Muslim 

countries like the UAE, and that the females in the current study attended a female-only 

campus.  Women also preferred instructor led and home based activities, which is consist with 

the focus group study in chapter 7 where the women participants also reported a preference for 

instructor led physical activity interventions.  That earlier study also highlighted lack of 

permission and home responsibilities as barriers to physical activity participation among 

women, and that social support via social media could be an enabler of physical activity 

participation.  A potentially novel intervention could therefore be the delivery of a home based, 

instructor led physical activity intervention (comprising of aerobics and yoga) and delivered 

via social media.   

 

It is likely that interventions to increase participation in physical activity will be more 

successful if they are tailored to suit the preferences of the intended population.  Previous 

studies examining physical activity preferences have tended to adopt a narrow contextual focus 

(e.g. exercise alone versus exercise in groups; exercise with an instructor versus no instructor) 

or to focus on preference for activity types (e.g. walking, swimming etc.).  This study assessed 

a broad range of physical activity type and context preferences in a sample of Emirati university 

students, and potential differences by gender and identified potential elements with which to 

build tailored physical activity interventions for Emirati men and women. 

 

Objective 6: to assess female Emirati university students’ perceptions of barriers to and 

enablers of physical activity participation  

Results from this research program indicated that the main barriers to physical activity among 

female Emirati students were lack of family support or permission, gender roles associated 

with family responsibilities, social media use, lack of convenient access to female only 

facilities, and the hot weather.  The main enablers were low cost and convenient female only 

gyms; support via friends, family and social media; and physical activity classes within the 

academic schedule. 

 

Lack of time related to academic pressures and household responsibilities was identified as a 

main barrier and this is consistent with other research in university students from Western 

countries (Deliens et al., 2015; Faulkner & Kwan, 2011; Gómez-López et al., 2010a; Lerner et 

al., 2011).  Distinct cultural barriers were also identified and these related to lack of family 

permission to engage in physical activity outside of the home, and lack of convenient access to 
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female only facilities.  Due to religious and cultural norms, it can be unacceptable in this region 

for women to engage in physical activity in mixed-gender settings.  Some women articulated 

that within their culture there was a lack of awareness of the range of benefits of physical 

activity participation for women other than weight management, and some families preferred 

women to stay in the home.  Other participants noted that they were able to participate in 

physical activity within the home but that they were not encouraged to participate outside of 

the home.  These results are similar to other research with Qatari women (Donnelly et al., 2018) 

and female Kuwaiti university students (Musaiger et al., 2014) that have highlighted 

restrictions on women’s behaviours.  The hot weather was also identified as a barrier which is 

consistent with other research with adults and university students from GCC countries (Amin 

et al., 2012; Awadalla et al., 2014), and is understandable given average temperatures of greater 

than 40 degrees Celsius in the region.  

 

Low cost physical activity opportunities, social support of family and friends, and on campus 

activities were all cited as enablers of physical activity participation and this is consistent with 

other research with university students in Western countries (Buckworth & Nigg, 2004; 

Deliens et al., 2015; Gregg et al., 2002; Leslie et al., 1999).  Social support from family may 

be particularly important for Emirati women as participants in this research program identified 

that permission to participate and assistance such as transport to get to female only facilities 

may be particularly important.  Additionally, a distinct cultural enabler was facilities that were 

both close to the home and for females only, which is comparable with other research with 

Qatari women (Donnelly et al., 2018).  Female only facilities are necessary due to social norms.  

Nearby facilities may help resolve competing time demands associated with household duties 

and also obtaining consent from a guardian may be more likely if the facility is closer to the 

home. 

 

Understanding barriers to and enablers of physical activity can inform interventions to increase 

levels of participation.  The findings of this study suggest that there are specific social-cultural 

barriers to and enablers of physical activity participation in female Emirati university students.   

 

Objective 7: examine the efficacy of physical activity interventions to promote 

psychological wellbeing in university students  

The final phase of the research program was to conduct a systematic review and meta-analysis 

to assess the efficacy of physical activity interventions for psychological wellbeing in 
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university students.  This provides an evidence base for the development and delivery of 

physical activity interventions for wellbeing in university populations and additional 

information on the characteristics of physical activity interventions that had previously been 

successful.  A systematic review of randomised trials of physical activity interventions to 

promote wellbeing in university students was conducted and identified 11 studies that met 

eligibility criteria.  The majority of interventions were delivered on campus, with components 

including group exercise classes (aerobic, dance etc.), pedometers, prompts, online education, 

and counselling.  Study quality ranged from fair to good.  There was a small significant effect 

of physical activity for depression and also for anxiety.  There was no significant effect of 

physical activity for quality of life.   

 

The results of the current study demonstrate the effectiveness of physical activity interventions 

for depression, anxiety, and stress in university students and are similar to other meta-analytic 

reviews of studies in general and clinical populations (Cooney et al., 2013; Jayakody et al., 

2014; Josefsson et al., 2014; Stonerock et al., 2015; Stubbs et al., 2017).  This provides 

evidence to support the development and delivery of physical activity interventions to help 

manage high levels of depression, anxiety, and stress identified by Emirati university students 

demonstrated in the cross sectional study in Chapter 4.  The systematic review demonstrated 

that the majority of the studies had female participants and that interventions for depression, 

anxiety, and stress consisted predominantly of aerobics based group exercise, tai chi/qigong, 

and were instructor led.  These components are compatible with the type (aerobics, yoga) and 

context (instructor led) preferences of female Emirati university students that were identified 

in the cross sectional study in Chapter 6.  It is likely that interventions with these characteristics 

may be acceptable to female Emirati university students and may be effective in reducing levels 

of depression, anxiety and stress.   

 

No significant effect was identified for quality of life in the current study, which is consistent 

with another systematic review study that identified limited evidence for the effectiveness of 

physical activity interventions for improving quality of life in adults (Bize, Johnson, & 

Plotnikoff, 2007).  Previous research has reported other predictors of life satisfaction, such as 

high socio-economic status and education, as more important for quality of life than physical 

activity (Chow, 2005; Kahneman & Deaton, 2010). 
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High levels of depression, anxiety, and stress were reported by Emirati university students in 

the cross sectional study in chapter 4 and these can have significant adverse implications for 

university students in terms of physical health (Adams et al., 2008; Thoits, 2010), academic 

performance (Eisenberg et al., 2009; Hysenbegasi et al., 2005) and burnout (Santen et al., 

2010).  Given that engagement with mental health practitioners is not common in the UAE (Al-

Krenawi et al., 2009; Vally et al., 2018), other methods to manage depression, anxiety, and 

stress may be required.  This study provides the first meta-analysis assessing the efficacy of 

physical activity interventions to promote psychological wellbeing in university students and 

indicates that physical activity interventions have the potential to improve depression and 

anxiety in university students.  

 

9.3 Methodological considerations  

The following section details the methodological considerations for the research program.  

Main issues relate to the power of studies, sampling procedures, choice of objective 

measurement tool for criterion validity, participants’ understanding of sedentary behaviour and 

different intensity levels of physical activity, and data collection procedures.   

 

The first two studies (Chapter 2 & 3) involved assessing test-retest reliability and criterion 

validity of self-administered physical activity and domain-specific sedentary behaviour 

questionnaires.  Both of these studies used convenience sampling (classroom visits) of students 

in Business and Health majors to recruit participants and so results may not be generalisable to 

other students.  As participants were volunteers, results may also be biased as only those 

interested in the study topic may have agreed to participate.  Sample size calculations were 

conducted prior to data collection and indicated 102 participants were required for the 

evaluation of the 16 item GPAQ-A and 109 were required for the ten item SART-A (Nunally 

& Bernstein, 1994).  Estimating the number of students to invite to the study to achieve these 

targeted sample sizes was difficult as no data were available to inform likely response rates.  

Therefore, a 60% response rate with 25% attrition from Time 1 to Time 2 was assumed 

arbitrarily and the study invitation was sent to 227 people.  In both studies, initial response rate 

was 59%, and 16.4% of Time 1 respondents dropped out either before or during Time 2 data 

collection.  This provided a sample size of 112 suggesting both studies had adequate power.  

However, both studies subsequently became underpowered after the data screening process 

was completed.  For the GPAQ-A study, 17% of those who completed data collection at Time 
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1 and 2 failed data screening, providing a final sample of 93.  For the SART-A study, 46% of 

those who completed data collection at Time 1 and 2 failed data screening, providing a final 

sample of 61.  Consequently, the test-retest component of both studies was underpowered.  The 

studies also involved assessing the criterion validity of both measures, and a sample of 50 

participants was required to meet recommendations for power (Altman, 1991; Terwee et al., 

2010).  In both studies, 93 students were invited to participate.  After data screening, 43 

participants completed the criterion validity study for GPAQ-A and only 26 students completed 

the criterion validity study for SART-A, meaning that both studies were likely underpowered.  

It is possible over reporting may have been related to lack of knowledge of sedentary behaviour 

(as identified in Chapter 3) and lack of knowledge of intensities of physical activity (as 

identified in Chapter 7).  Respondents may also have experienced difficulty in adding sedentary 

time across multiple domains.  Similar trends have been identified in other studies assessing 

measures of domain specific sedentary behaviour (Rosenberg et al., 2010; Wijndaele et al., 

2014).   

 

For the study that assessed the prevalence of physical activity, sedentary behaviour, and 

psychological wellbeing of Emirati university students (Chapter 4), it was determined that a 

sample size of 585 was required to achieve a representative sample with 4% margin of error 

and 95% confidence intervals.  Based on a final response rate (after data screening) of 

approximately 40% (as per Chapter 2 & 3), it was determined that the survey invite would need 

to be sent to a sample of 1,462 students.  Due to a higher response rate from female university 

students, the proportion of women in the final sample was 70%.  The gatekeeper university 

would not permit additional sampling of the male student database which would have 

potentially rectified this gender imbalance.  Consequently, women were overrepresented in this 

study.  A strength of the current study is that a random sample of university students was 

recruited, however, participants were enrolled in one institution.  Due to the gender imbalance 

and sampling of one institution the results of this study are not generalisable to the wider 

Emirati university student population.  In the focus group study, participants were recruited by 

convenience sampling, and this may have led to bias as only those interested in the study topic 

may have agreed to participate.  Hence the results of this study may not be generalisable to the 

entire Emirati female university student population.   

 

To assess criterion validity of GPAQ-A and SART-A (Chapter1 & 2), participants were asked 

to wear an accelerometer (Actigraph GT3X) for seven days.  This accelerometer was chosen 



 

 192 

as it has previously been cited as a useful criterion measure for total physical activity and also 

has a built in inclinometer (Kelly et al., 2016).  However, wearing the accelerometer on the hip 

may have reduced its ability to adequately measure sedentary behaviour (Aminian & Hinckson, 

2012).  Recent research identified that inclinometers (ActivPAL) may be the gold standard for 

assessing sedentary behaviour as they measure time spent sitting/lying via posture (Kelly et al., 

2016).  During the study instruction, and in the participation information materials, it was 

detailed that the participant should wear the device for a minimum of ten hours.  When returning 

the accelerometers at the end of the study, some participants noted to the candidate that they 

removed the device shortly after ten hours of wear time and did not continue to wear the 

monitor for the remainder of their waking hours in a given day. This may have impacted upon 

the criterion validity results, as the GPAQ-A and SART-A record behaviour during all waking 

hours, but the accelerometer may only have recorded behaviour for a fraction of this time.  

Other studies have utilised a 24-hour wear time protocol (Chau et al., 2011; Cleland et al., 

2014) and whilst this may increase participant burden, it may be a more appropriate protocol.  

Also, midday napping is common in this population and is related to Islam (Bahammam, 2011).  

It is likely that accelerometers recorded these nap times as sedentary behaviour meaning that 

sedentary behaviour may have been over reported by the device.  It is recommended that a wear 

time diary providing information on sleep and napping times be completed when using device-

based measurement in this population.   

 

Another methodological consideration related to the participants’ difficulty in understanding 

the construct of sedentary behaviour and in differentiating between differing intensity levels of 

physical activity (e.g. moderate, vigorous etc.).  During the pilot testing component of the 

SART-A questionnaire (Chapter 3) none of the focus group participants had knowledge of what 

sedentary behaviour was.  It also was evident from the focus group study (Chapter 7) that 

participants had a limited understanding of differing intensity levels of physical activity.  This 

poor level of understanding could have had an impact on the participants’ ability to complete 

the GPAQ-A and SART-A questionnaires accurately.  The potential impact of this can be seen 

in Chapter 2 and 3 where unfavourable criterion validity of the GPAQ-A and SART-A was 

identified.  Results identified that the MVPA measure of GPAQ-A had fair criterion validity 

compared to accelerometer assessed MVPA and that SART-A had poor criterion validity 

compared to accelerometer assessed sedentary behaviour.   
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The criterion validity of these measures raises concerns about the self-report physical activity 

and sedentary behaviour data in Chapter 4. For GPAQ-A, a large number of participants 

(19.4%) failed the screening procedure as they reported participating in excess of 16 hours per 

day of MVPA.  Of those who did pass screening, 74% reported participating in excess of 150 

minutes per week of MVPA.  This level of activity far exceeds prevalence of physical activity 

participation typically reported by university students in Western (Dinger et al., 2014; Keating 

et al., 2005) and other GCC countries (Awadalla et al., 2014; Musaiger et al., 2017).  Similarly, 

a large percentage (58%) of respondents did not pass the data screening for the SART-A 

questionnaire as they reported in excess of 16 hours’ domain specific sedentary behaviour.  A 

similar issue has been reported in studies with other sedentary behaviour measures (Rosenberg 

et al., 2010; Wijndaele et al., 2014) and may possibly relate to participants duplicating time 

spent in potentially overlapping domains (e.g. they may actually spend two hours using a 

computer and count this for study, work, and leisure domains hence reporting six hours instead 

of two).  The aforementioned lack of knowledge regarding what sedentary behaviour is may 

also have contributed to over reporting, with respondents counting non-sedentary behaviour 

such as sleep or napping.  

 

Another methodological consideration relates to the data collection procedures used in the 

research program.  During the pilot testing of the SART-A (Chapter 3), participants articulated 

a preference for self-reporting domain specific sedentary behaviour in blocks of hours.  

Participants believed that reporting in hours and minutes was burdensome and would deter 

other respondents from completing the questionnaire.  A similar response style is used in 

another questionnaire (Rosenberg et al., 2010), however, the decision to amend the measure 

and allow response options in blocks of hours likely reduced the sensitivity of the measure.  

Future versions of the questionnaire could psychometrically assess using smaller blocks of time 

in the response options (e.g. 15 minute blocks).   

 

In the cross sectional study in Chapter 6, participants were asked to rate their preference for 

different physical activity types and contexts.  However, respondents indicated preferences for 

activity types and contexts separately, which may have led to conflicting results.  For example, 

women reported preferences for activities done at home and for activities supervised by a 

leader, which seems contradictory.  However, it may also be that women prefer, for example, 

doing yoga, but not other types of activities, at home, and aerobics, but not other types of 

activities, under the supervision of an instructor.  
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A final data collection methodological concern relates to the focus group discussion study of 

barriers to and enablers of physical activity participation (Chapter 7).  The participants in the 

focus groups were female students, but the candidate (who moderated the discussions) was a 

male.  Whilst the students could be used to speaking in classroom settings with male teachers, 

it is possible that they may have been less comfortable talking about sensitive issues with a 

male than with a female researcher.  Also, focus groups were conducted in English language 

and, even though the students attended an English-speaking university, this may have led to 

constrained communication as English was not the native language of the participants.   

 

9.4 Practical implications  

The following section details practical implications arising from the current research program.  

Main practical implications relate to a need for education campaigns to promote awareness of 

physical activity guidelines and the risks of prolonged sedentary behaviour, physical activity 

interventions to promote psychological wellbeing, gender specific physical activity 

interventions, strategies to address barriers to physical activity in Emirati women, and analysis 

of physical activity opportunities to identify underserved residential areas. 

 

The results from this research demonstrate that Emirati university students have very poor 

knowledge of physical activity guidelines.  As knowledge of guidelines is a predictor of 

behaviour (Haase et al., 2004), the practical implication from this is that there is a need for 

education campaigns.  Promoting awareness of the recommended amount of physical activity 

could be particularly important for those who overestimated (22%) and underestimated (38%) 

the guideline.  Increasing awareness of guidelines in those who over-estimated may reduce the 

perceived time burden associated with participation.  Lack of time was cited in the current 

research program and other studies (Gómez-López, Gallegos, & Extremera, 2010b; Kwan & 

Faulkner, 2011) as a major barrier to activity, and availability of free time has been identified 

as an enabler of physical activity in university students (Deliens et al., 2015).  Increasing 

awareness of guidelines in those who underestimated guidelines may highlight that current 

levels of participation may not be sufficient to realise health benefits.  Mass media, community 

wide media, and short physical activity messages, including messages about guidelines, 

targeted at community sites (e.g. a university campus) have previously been identified as 

effective ways to promote physical activity (Heath et al., 2012).  The university could play a 

crucial role in educating students about physical activity guidelines as it is typically equipped 
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to deliver physical activity messages through a range of communication methods such 

traditional and social media.  Promotion events such as social media campaigns and awareness 

campaigns (posters and leaflets), could be held on campus to increase knowledge of physical 

activity guidelines. 

 

The results from this study demonstrate that Emirati university students had little knowledge, 

and high levels, of sedentary behaviour.  Asking people to self-report levels of engagement in 

a behaviour that they do not fully comprehend is problematic.  As sedentary behaviour is a 

relatively new concept in public health, it is perhaps unsurprising that respondents were not 

familiar with it.  The practical implication is that there is a need for education campaigns to 

promote awareness of the concept, risk, and management of sedentary behaviour. As other 

research has noted, sedentary behaviour is a fundamental part of socialising culture in GCC 

countries (Mabry et al., 2014).  More work is therefore required to promote awareness of 

sedentary behaviour and its risks such as type 2 diabetes, metabolic syndrome, and obesity 

(Biswas et al., 2015; Dunstan et al., 2005; Hadgraft et al., 2015), which are prevalent in the 

UAE.  Some countries, such as Canada and Australia, have recently developed sedentary 

behaviour guidelines that can be used to educate children and adults through public health 

messaging to minimise sedentary time, particularly for screen use and transport, and break up 

periods of prolonged sitting time (Tremblay et al., 2011).   

 

The results from this research demonstrate high levels of poor depression, anxiety, and stress 

in Emirati university students, and a belief, in particular among women, that physical activity 

interventions were helpful for improving psychological wellbeing and managing depression, 

anxiety and stress.  This research program also identified that physical activity interventions 

can be an efficacious tool for improving depression and anxiety in university students.  The 

practical implication of this is to deliver physical activity interventions to promote 

psychological wellbeing in Emirati university students.  Physical activity interventions may 

also attenuate the negative health consequences associated with prolonged sedentary behaviour 

(Ekelund et al., 2016), which was shown to be high among university students in the current 

study.  Development of interventions should be evidence based, and cognisant of the socio-

cultural context.  The following paragraph provides recommendations based on the evidence 

from the current research program that could be used to inform such interventions.   
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Significant gender differences were identified for preferred physical activity contexts and 

types.  The practical implication for this is that physical activity interventions to promote 

wellbeing for Emirati university students should be tailored to gender.  Based on the results of 

the current study, and as previously discussed in the cross section study in Chapter 6, physical 

activity interventions for women could include supervised activities that include aerobics, 

cycling, squash and yoga.  Interventions for men should include competitive activities; and 

activity types of football, weights, and jogging.  Non-gender-tailored interventions could 

consist of common preferences e.g., walking, swimming, fun, and where intensity is self-

selected 

 

Results from the cross-sectional study (Chapter 6) identified that male and female Emirati 

university students prefer to participate in physical activity in the local neighbourhood.  Data 

from focus group discussions identified that a lack of female only facilities in the local 

neighbourhood was a major barrier to physical activity participation among women.  It was 

noted that most activity facilities were not within walking distance and required vehicle 

transport, which was not always available.  The practical implication is that policy makers 

could conduct analysis to identify currently underserved areas or underprovided options for 

physical activity in residential areas.  Past research has identified an association between 

increased activity facilities and increased odds of MVPA (Gordon-Larsen, Nelson, Page, & 

Popkin, 2006).  A systematic review has also identified that neighbourhood design was an 

important determinant of physical activity and that specific features of the built environment 

such as walkability and neighbourhood type were likely to be associated with recreational 

walking (McCormack & Shiell, 2011).  In the UAE, walking trails would need to be sheltered 

from the hot weather and also provide female only access in order to facilitate female 

participation. 

 

The current research identified female Emirati university students can experience a range of 

socio-cultural barriers to physical activity that are related to gender based norms.  The practical 

implication is that physical activity interventions for psychological wellbeing in women 

incorporate specific strategies to address these barriers related to lack of family support or 

permission, gender roles associated with family responsibility, and lack of convenient access 

to female only facilities.  One strategy to overcome these issues would be for policy makers to 

engage with universities to introduce physical activity as part of the academic curriculum.  The 

university may have indoor or sheltered outdoor (for privacy) activity facilities on the campus 
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which addresses the lack of convenient access since students are already accessing the campus 

for study.  The university may also have qualified staff, and instructor led sessions were 

identified as an enabler of physical activity.  Scheduling classes into the academic schedule 

provides time for participation in activities that does not clash with home responsibilities that 

are performed in the evening.  Promoting physical activity as part of university life can help to 

normalise physical activity participation among women and provide options to educate 

students and their family and friends about the health and academic benefits of participating in 

physical activity. 

 

9.5 Recommendations for future research 

Recommendations for future research primarily relate to measurement of physical activity and 

sedentary behaviour, simultaneous assessment of physical activity context and type 

preferences, and assessment of the effectiveness of physical activity interventions for 

psychological wellbeing in Emirati university students.  

 

It is recommended that future research use objective measurement (e.g. accelerometers, 

inclinometers) or interview administered questionnaires to assess physical activity and 

sedentary behaviour in this population.  A large number of cases were excluded from the 

analysis due to over reporting which may have occurred due to lack of familiarity with physical 

activity intensities, and sedentary behaviour as a construct, and also due to a possible lack of 

experience in completing self-administered questionnaires.  Interview administration of 

questionnaires would allow for the respondent to confirm understanding of the items before 

completion of assessment.  Objective measures, such as accelerometers or inclinometers may 

also eliminate potential response bias.  If such methods are not feasible, then strategies are 

needed to ensure participants understand the constructs being assessed such as providing 

practical examples or additional instructions. 

 

More research is required to identify self-administered measures of physical activity and 

sedentary behaviour that have acceptable validity and reliability in this population.  The 

GPAQ-A showed acceptable test-retest reliability and fair criterion validity.  SART-A showed 

acceptable test-retest reliability and criterion validity that was at least comparable with other 

sedentary behaviour measures.  More work is needed to assess both measures in a 

representative sample and with a larger sample size that meets power requirements.  Criterion 
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validity studies should use the most appropriate referent measures e.g. accelerometer for 

physical activity and inclinometer for sedentary behaviour (Kelly et al., 2016), and utilise a 24-

hour wear time protocol. 

 

It is recommended that research is conducted explore preferences for type and context of 

physical activity simultaneously.  The current research program assessed physical activity 

context and type preference separately which may have led to conflicting results.  For example, 

females reported strong preferences for activities done at home and for activities supervised by 

a leader.  However, it may also be that females prefer doing yoga at home and aerobics under 

the supervision of an instructor.  Future research could ask the respondent to list their preferred 

activity type and then the contexts in which they most prefer to participate in that activity type.  

 

It is recommended that research is conducted to assess the impact of physical activity 

interventions on psychological wellbeing in Emirati university students.  The current research 

program identified a favourable treatment effect of physical activity for psychological 

wellbeing in studies with university students from nine countries.  However, none of those 

included university students from the UAE or GCC countries, where there are specific socio-

cultural norms, particularly for women that may moderate intervention impact.  Outcome 

measures of physical activity and sedentary behaviour would likely need to be assessed using 

objective measures such as accelerometers.  Given that socio-cultural factors can play an 

important role in this region, it is also recommended that qualitative research be conducted 

with those who drop out of interventions to assess reasons for non-adherence, particularly for 

women.  

 

9.6 Significance and innovation  

The five studies in this research program make a unique and significant contribution to 

understanding physical activity, sedentary behaviour, and psychological wellbeing in Emirati 

university students.  Inactive lifestyles are predictors of non-communicable disease which are 

major public health issues in the UAE.   These serious public health concerns in the UAE 

include a comparatively high risk of death from NCD in the 30-70 age group (19% v 9% in 

Australia; 12% in UK, and 14% in USA) (World Health Organization, 2014).  Almost 70% of 

adults in the UAE are overweight or obese (Hajat et al., 2012; Musaiger et al., 2000; Ng et al., 

2011) and there are high levels of hypertension (14-27%) (Al-Marzouqi et al., 2014; Alkaabi 
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et al., 2016) and type-2 diabetes (16%) (International Diabetes Federation, 2017).  The 

evidence from this research program can inform surveillance and interventions, which in turn 

can reduce the burden associated with these conditions.  Improving physical activity 

participation in university students can influence future health and psychological wellbeing. 

 

The research program was innovative as this was the first research to: 

1. psychometrically assess the full, Arabic language, self-administered version of GPAQ  

2. develop an Arabic language, domain specific sedentary behaviour questionnaire and 

assess its psychometric properties  

3. assess physical activity, sedentary behaviour and psychological wellbeing in a sample 

of Emirati university students 

4. assess Emirati university students’ knowledge of physical activity guidelines and 

associations of physical activity with mental health 

5. assess the physical activity context and type preferences of Emirati university students  

6. examine the efficacy of physical activity interventions to promote psychological 

wellbeing in university students  

 

The evaluation studies of measurement tools are important as they provide a means to 

contribute to public health surveillance and intervention evaluation.  The systematic review 

and meta-analysis study provides evidence to support the use of physical activity interventions 

to promote psychological wellbeing in university students.  The survey and focus group studies 

can inform the design and development of physical activity interventions that are both gender 

and culturally appropriate. 

 

9.7 Conclusion  

The university years are an important life stage when health behaviours and psychological 

wellbeing may be compromised.  This research program demonstrates that depression, anxiety 

and high sedentary behaviour are prevalent among Emirati university students.  Physical 

activity participation was also high but these results should be interpreted with caution because 

of potential limitations of the self-report measure and over reporting.  Physical activity is 

perceived by Emirati university students as an effective way to improve and manage 

psychological wellbeing, and the meta-analytic review indicated that physical activity and can 

be effective tool for improving depression and anxiety in university students.  However, few 
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students know the recommended levels of activity participation, there are gender based 

preferences for physical activity contexts and types, and Emirati women have specific socio-

cultural barriers that can constrain participation.   

 

At a practical level, more work is needed to improve knowledge of physical activity 

recommendations and sedentary behaviour in this population.  Interventions are required to 

address high levels of depression and anxiety and physical activity programs may be acceptable 

for this, particularly among women. Such interventions should be tailored for gender based on 

type and context preferences and cognisant of the socio-cultural context.  Specific attention 

may be needed to address socio-cultural barriers to activity participation in women.   

 

It is recommended that more research is conducted to develop self-report measures of physical 

activity and sedentary behaviour and to evaluate physical activity interventions to improve 

psychological wellbeing in Emirati university students.  Measurement studies should be 

adequately powered, with randomly selected representative samples, and should use 

appropriate referent objective measures e.g., accelerometers for physical activity and 

inclinometers for sedentary behaviour.  It is also recommended that participants wear devices 

for 24 hours to reduce underassessment.  Interventions could be evaluated using objective 

measures and interviewer administered questionnaire methods.  Interventions could be 

delivered on campus or in the local neighbourhoods.   

 

Engaging in active lifestyles may help to improve the academic performance, and physical and 

mental wellbeing of university students in this region.  This could contribute to healthier and 

happier university students who adopt positive health behaviours as they navigate a difficult 

life stage, and also set the foundation for a lasting impact on future health.  Establishment of 

active lifestyles at this life stage may also contribute to reducing the prevalence of inactivity 

related disease in this region. 
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Appendices  

Appendix A: Ethics approval forms  

 

A.1 Ethics approval from Applied Research Committee of the Higher Colleges of 

Technology (03/05/2016) for test-retest reliability and criterion validity of Global 

Physical Activity Questionnaire- Arabic (GPAQ-A) (Chapter 2) 
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A2 Ethics approval from the School of Human Movement and Nutrition Sciences of The 

University of Queensland (11/10/2016) for test-retest reliability and criterion validity 

of Global Physical Activity Questionnaire- Arabic (GPAQ-A) (Chapter 2) 
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A3 Ethics approval from Applied Research Committee of the Higher Colleges of 

Technology (03/05/2016) for pilot testing, test-retest reliability and criterion validity of 

Sitting and Reclining Time Questionnaire (Chapter 3) 
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A4 Ethics approval from the School of Human Movement and Nutrition Sciences of The 

University of Queensland (11/10/2016) for pilot testing, test-retest reliability and 

criterion validity of Sitting and Reclining Time Questionnaire (Chapter 3) 
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A5 Ethics approval from Applied Research Committee of the Higher Colleges of 

Technology (10/05/2017) for: 

 Physical activity, sedentary behaviour and wellbeing study (Chapter 4) 

 Knowledge of physical activity guideline and mental health benefits study (Chapter 6) 

 Physical activity context and type preference study (Chapter 7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 224 

A6 Ethics approval from The University of Queensland Human Research Ethics 

Committee (11/05/2017) for: 

 Physical activity, sedentary behaviour and wellbeing study (Chapter 4) 

 Knowledge of physical activity guideline and mental health benefits study (Chapter 6) 

 Physical activity context and type preference study (Chapter 7) 
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A7 Ethics approval from Applied Research Committee of the Higher Colleges of 

Technology (27/12/2016) for: 

 Barriers to and enablers of physical activity participation study (Chapter 8) 
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A8 Ethics approval from The University of Queensland Human Research Ethics 

Committee (30/01/2017) for: 

 Barriers to and enablers of physical activity participation study (Chapter 8) 
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Appendix B: Participant information and consent forms  

 

B1 Consent form for test-retest reliability of: 

Global Physical Activity Questionnaire- Arabic (Chapter 2) 

Sitting and Reclining Time Questionnaire (Chapter 3) 
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B2 Consent form for criterion validity of: 

Global Physical Activity Questionnaire- Arabic (Chapter 2) 

Sitting and Reclining Time Questionnaire (Chapter 3) 
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B3 Participant information sheet for test-retest reliability of: 

Global Physical Activity Questionnaire- Arabic (Chapter 2) 

Sitting and Reclining Time Questionnaire (Chapter 3) 
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B4 Participant information sheet for criterion validity of: 

Global Physical Activity Questionnaire- Arabic (Chapter 2) 

Sitting and Reclining Time Questionnaire (Chapter 3) 
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B5 Accelerometer Wear Time Log Book 
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B6 Instructions for wearing accelerometer  
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B7 Participant information sheet for focus group discussion for pilot testing Sitting and 

Reclining Time Questionnaire (Chapter 3) 
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B8 Consent form for focus group discussion for pilot testing Sitting and Reclining Time 

Questionnaire (Chapter 3) 
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B9 Participant information sheet for: 

Prevalence of physical activity and sedentary behaviour in Emirati university students 

and associations by gender (Chapter 4) 

Knowledge of physical activity guidelines and mental health benefits among Emirati 

university students (Chapter 6) 

Recreational physical activity context and type preferences among male and female 

Emirati university students (Chapter 7) 
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B10 Consent form for: 

Prevalence of physical activity and sedentary behaviour in Emirati university students 

and associations by gender (Chapter 4) 

Knowledge of physical activity guidelines and mental health benefits among Emirati 

university students (Chapter 6) 

Recreational physical activity context and type preferences among male and female 

Emirati university students (Chapter 7) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 244 

B11 Consent form for: 

Perceptions of barriers to and enablers of physical activity participation in female 

Emirati university students (Chapter 8) 
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B12 Participant information sheet for: 

Perceptions of barriers to and enablers of physical activity participation in female 

Emirati university students (Chapter 8) 
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Appendix C: Questionnaires  

 

C1 English language version of the Global Physical Activity Questionnaire  
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C2 Questionnaire used to assess demographic information in: 

Test-retest reliability and criterion validity of Global Physical Activity Questionnaire- 

Arabic (Chapter 2) 

Pilot testing, test-retest reliability, and criterion validity of Sitting and Reclining Time 

Questionnaire (Chapter 3) 
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C3 Draft English language version of the Sitting and Reclining Time Questionnaire (was 

called Sitting and Lying Time Questionnaire at this stage) 
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C4 English language version of the Sitting and Reclining Time Questionnaire  
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C5 English language version of the Satisfaction with Life Scale 

 

 

 

 

 

 

 

 

 

 

 



 

 255 

C6 English language version of the Depression, Anxiety and Stress Scale (DASS-21) 
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C7 Questionnaire used to assess demographic information in: 

Prevalence of physical activity and sedentary behaviour in Emirati university students 

and associations by gender (Chapter 4) 

Knowledge of physical activity guidelines and mental health benefits among Emirati 

university students (Chapter 6) 

Recreational physical activity context and type preferences among male and female 

Emirati university students (Chapter 7) 
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C8 Knowledge of physical activity guidelines and mental health benefits questionnaire 

(Chapter 6) 
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C9 Physical activity context preference questionnaire (Chapter 7) 
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C10 Physical activity type preference questionnaire (Chapter 7) 
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C11 Questionnaire used to assess demographic information in: 

Barrier to and enablers of physical activity participation (Chapter 8) 
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D1 Data collection timeline 
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Study 2: Development and pilot study of 

SART-A 
Focus Groups, Demographics (Appendix 

C2) 

                     

Study 1, 2: Psychometric assessment  
GPAQ (Appendix C1), SART-A (Appendix 

C4), Demographics (Appendix C2) 

                     

Study 3: Cross-sectional study  

Section 1: Physical activity (PA): GPAQ 

(Appendix C1), knowledge of PA 

(Appendix C8), PA type preference 

(Appendix C10), PAC-A (Appendix C9), 

SART-A (Appendix C4).  Section 2: 

Psychological Wellbeing (WB): SWLS 

(Appendix C5), PA for WB (Appendix C8), 

DASS-21 (Appendix C6).  Section 3: 

Demographics: Appendix C7 

                     

Study 4: Barriers and enablers of PA 

among women 
Focus Groups 

                     

 

 

 

 

 




