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Abstract 

Background: Emerging evidence suggests that sedentary behaviour may be adversely 

associated with physical health, but few studies have examined the association with mental 

well-being. Purpose: This study examined the association of four non-occupational sedentary 

behaviours, individually and in total, with mental well-being in employed adults.  Methods: 

Baseline data from the evaluation of Well@Work, a national workplace health promotion 

project conducted in the UK, were used.  Participants self-reported sitting time whilst 

watching television, using a computer, socialising and travelling by motorised transport.  

Mental well-being was assessed by the 12-item version of the General Health Questionnaire 

(GHQ-12).  Analyses were conducted using multiple linear regression.  Results: In models 

adjusted for multiple confounders, TV viewing, computer use, and total non-occupational 

sitting time were adversely associated with GHQ-12 assessed mental well-being in women.  

No statistically significant associations were observed in men.  Conclusions: Non-

occupational sitting is adversely associated with mental well-being in women but not men.   

Keywords: sedentary behaviour, sitting time, mental well-being, effect modification 

  

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Loughborough University Institutional Repository

https://core.ac.uk/display/288380299?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


NON-OCCUPATIONAL SITTING AND MENTAL WELL-BEING  3 

 
 

Non-Occupational Sitting and Mental Well-Being in Employed Adults 

Seminal work by Jeremy Morris in the 1950s showed that high occupational sitting 

time was associated with adverse cardiovascular health [1].  However, it was not until the late 

1990s that research developed rapidly concerning the likely negative health consequences of 

excessive sitting, and much of the impetus for this was due to ubiquitous new technologies in 

the home and at work [2 3].  Research with young people and adults is now showing that 

sedentary behaviour, when assessed by self-report or by objective monitor, is associated with 

higher weight status [4 5], markers of adverse metabolic health [6], and even mortality [7 8].  

However, less has been reported on associations with mental health. 

Mental ill health contributes substantially to the global burden of disease [9].  

Projections suggest that unipolar depressive disorder, for example, will be one of the leading 

causes of the burden of disease by 2030, alongside ischemic heart disease and HIV/AIDS 

[10].  Research to identify factors that may increase the risk of mental ill-health is, therefore, 

a public health priority.  The role of physical activity in promoting mental health has been 

well studied [11].  In recent years, however, there has been growing interest in the influence 

of behaviours from across the energy expenditure continuum on health and well-being [12 

13].  One factor that has contributed to this movement is the recognition of sedentary 

behaviour as a distinct domain of behaviour, which may pose a risk to health independently 

of physical activity.  There is a need, therefore, to examine whether sedentary behaviours are 

associated with mental health.  This line of research may lead to the identification of new risk 

factors for mental ill-health and subsequently to the development of effective prevention and 

treatment strategies, either adjunctive to or independent of existing practices.   

Emerging evidence is suggestive of an inverse association between sedentary 

behaviour and mental health in adults.  For example, in a review of seven observational 

studies, risk of depression was elevated at higher levels of sedentary behaviour when 
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measured primarily as some form of self-reported screen time, with one study showing a 

similar association when measuring sedentary time using an accelerometer [14].  In Scottish 

adults, Hamer et al. [15] studied the association of recreational screen-time with mental well-

being, assessed using the 12-item version of the General Health Questionnaire (GHQ-12).  

The GHQ-12 is a measure of psychological distress, which has been shown to be highly 

associated with various psychological disorders, such as depression and anxiety [16].  The 

highest group for recreational screen-time (>4 hours/day) had an increase in GHQ-12 score of 

0.28 (95% CI 0.05, 0.51) in comparison to those with low screen time (2 hours/day or less) 

after controlling for confounders, including physical activity. 

Most studies, as shown in the review by Teychenne et al. [14], assess sedentary 

behaviour with reference to recreational screen time.  However, one study of disadvantaged 

Australian women [17] reported that self-reported total sitting time, in addition to computer 

time and screen-time, was adversely associated with the risk of depression.  However, some 

research has highlighted that not all sedentary behaviours may have the same type of 

association with mental health, with evidence for better mental health from computer / 

internet use [18].  The mechanisms through which sedentary behaviours may impact upon 

mental health are not well understood.  There is, for example, a lack of consensus as to 

whether internet / computer use impairs or improves communication and social networks [18 

19].  Sedentary behaviour may be detrimental to health through displacement of physical 

activity, but this hypothesis has not been widely explored in the context of mental health.  In 

addition, psychological factors, such as social competence or motivation, may act as either 

mediators or moderators of the association with mental health.  Taken together, these findings 

indicate the need to examine the influence of a wider range of sedentary behaviours than 

screen-time and total sitting on mental health.  Some sedentary behaviours, such as use of 

motorised travel and sedentary socialising, have been understudied for their associations with 
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physical and mental health.  The current study, therefore, examined the association of four 

different non-occupational sedentary behaviours, as well as total non-occupational sitting, 

with mental well-being in a large sample of working adults. 

Methods 

Participants and procedure 

From July 2005 to March 2006 a baseline survey was conducted in 32 workplaces 

from 9 regions of England as part of the evaluation of the national Well@Work project.  All 

employees in all organisations (n=10 353) were invited to participate.  The survey was 

available as a paper version or an on-line web-based survey.  In organisations using the web-

based survey, employees were invited to participate and sent the web link via email or 

electronic newsletter.  Distribution of the paper version of the survey varied across 

organisations but in each case the survey was provided with a covering letter, the information 

sheet and a pre-paid return envelope.  A second copy of the survey or a reminder e-mail was 

distributed two to three weeks after the initial survey distribution to non-responders.  During 

the survey period, employees were prompted to complete the survey in a variety of ways 

including at team/department meetings, through staff presentations, via line managers, e-

mails, notices in organisational newsletters and posters displayed in the workplace.  A prize 

draw incentive to complete the survey was offered.  The baseline survey took place before 

any interventions were delivered.  A total of 3490 employees responded to the survey giving 

a response rate of 34% (range 16%-51% across organisations).  All employees provided 

consent to participate in the survey.  Further details about the participating organisations and 

the methodology of the underlying evaluation are available in the Well@Work evaluation 

report [20].   

Sitting time 
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Participants self reported usual time spent sitting (hours / minutes per day) in four 

domains of sedentary behaviour on work and non-work days, using items that have been 

previously validated where available [21] and new items developed specifically for the 

current study.  New items were developed because, at the time of data collection, no 

previously validated tools with low participant burden were identified that adequately 

captured the exposures of interest for the evaluation study.  Sedentary behaviour domains 

were travel (e.g. motorised travel by car, train, or bus); watching TV (including video / DVD); 

using a computer (including playing video games); and social sedentary activities (e.g. sitting 

whilst talking with friends, listening to music, playing seated games).  Example item: 

“Thinking about a usual week, on a typical work and non-work day, how much time do you 

usually spend sitting using a computer (not for job related work) or playing video games”.  

Weighted mean (5 x work + 2 x non-work / 7) sitting time per day for each domain of 

sedentary behaviour was calculated.  Total non-occupational sitting time per day was 

calculated as the sum of the four domain specific sitting time variables.   

Mental well-being 

Mental health was assessed using the 12-item version of the General Health 

Questionnaire (GHQ-12), which is a measure of psychological distress devised for population 

studies [16]. The questionnaire inquires about general level of happiness, experience of 

depressive and anxiety symptoms, and sleep disturbance during the past 4 weeks.  

Interpretation of the answers is based on a 4-point response scale scored using a bimodal 

method (symptom present: not at all = 0, same as usual = 0, more than usual = 1, and much 

more than usual = 1).  The GHQ-12 is a well validated instrument and has been strongly 

associated with various psychological disorders, such as depression and anxiety [15].  A total 

score was computed across the 12 items with a higher score (maximum 12) indicating greater 

psychological distress.   
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Covariates  

 Participants self-reported date of birth, height and weight (used to calculate body 

mass index (BMI, weight (kg) / height (m)
2
), marital status, level of education, household 

income, smoking habits, fruit and vegetable intake, alcohol consumption, and physical 

activity (occupational / leisure-time / active travel [21 22].  Detailed description of the items 

used to assess covariates can be found elsewhere [20].   

Statistical analysis 

Domain specific sitting time variables were categorised into 4 groups.  TV viewing 

time was grouped as <60, 60-120, 120-180, and >180 minutes / day.  Computer use, social 

sitting and travel-related sitting were grouped separately into <30, 30-60, 60-90, and >90 

minutes / day.  Total non-occupational sitting time was categorised into 4 groups; <3, 3–5, 5-

7, and >7 hours / day.  Analysis of variance and chi-square tests were used to test for 

differences in demographic, behavioural and anthropometric characteristics across total non-

occupational sitting time groups.  Associations between domain specific and total non-

occupational sitting and GHQ-12 scores were examined using general linear models.  

Preliminary analyses indicated that associations between sitting time variables and mental 

well-being differed by gender, thus results are presented separately for men and women.  

Three models were fitted, which included (1) adjustment for age only (model 1); (2) further 

adjustment for marital status (single, partner non-cohabiting, partner cohabiting, separated / 

divorced, widowed), education (no qualifications, GCSE / other, A-level / degree), household 

income (unknown / prefer not to say, <£20800, £20800-£41600, >£41600 per year), smoking 

(never, former, current), BMI (<25, 25-30, >30), alcohol consumption (never, monthly or less, 

2-4 times / month, 2-3 times / week, 4+ times / week), and daily fruit and vegetable intake (< 

5, >5 servings / day) (model 2); and (3) further adjustment for occupational (not at all 

physically active, not very physically active, fairly physically active, very physically active) 
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and leisure-time physical activity level (<60, 60-180, 180-300, >300 minutes / week).  This 

modelling strategy allowed us to control for potential confounding and examine whether 

associations between sitting time and GHQ-12 scores were independent of participation in 

physical activity.  In additional analyses, logistic regression was used to examine the 

association between sitting time and psychological distress, using an established cut-point 

(GHQ-12 score ≥ 4) to define distress.  Robust (Huber-White sandwich estimates) standard 

errors were used to take account of clustering (non-independence between participants from 

the same workplace) in the computation of 95% confidence intervals and P-values.  Analyses 

were performed using the complex samples procedure in SPSS, version 16, and alpha was set 

at 0.05.   

Results 

Overall, the mean (SD) age of participants was 40.4 (11.0) years and 58% were 

female.  Total non-occupational sitting time (mean (SD)) for the entire sample was 300.2 

(155.6) minutes per day.  The mean (SD) GHQ-12 score for the whole sample was 1.8 (2.6).  

Participant characteristics with reference to total non-occupational sitting time are provided 

in Table 1.  Participants in the highest group for total sedentary time were more likely to be 

male, younger, less likely to meet physical activity and fruit and vegetable guidelines, had 

higher BMI and were more likely to be current smokers.   

 In women, TV viewing, computer use, and total sitting were positively associated 

with GHQ-12 scores (Table 2).  Associations were attenuated slightly after adjustment for 

multiple covariates, but remained statistically significant (model 2).  Further adjustment for 

physical activity (model 3) produced minimal changes in β coefficients, suggesting physical 

activity is a weak confounder of the association.  In the fully adjusted model (model 3), 

women with the highest levels of TV viewing, computer use, and total sitting time had 

increased GHQ-12 scores of 0.41 (95% CI 0.08, 0.75), 0.64 (95% CI 0.34, 0.93) and 0.51 (95% 
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CI 0.22, 0.80) respectively compared with participants in the lowest groups.  For each 

additional hour of TV viewing, computer use and total non-occupational sitting the mean 

GHQ-12 score increased by 0.11 (95% CI 0.01, 0.20), 0.12 (95% CI 0.02, 0.21) and 0.10 (95% 

CI 0.06, 0.14) respectively (model 3).  A positive association that was of borderline statistical 

significance was observed for travel-related sitting time and GHQ-12 scores.  Women in the 

highest group for travel-related sitting had increased GHQ-12 scores of 0.51 (95% CI -0.02, 

1.04; model 3) compared with those in the lowest group.   

 In men, TV viewing, travel-related and total sitting were not found to be associated 

with GHQ-12 scores in any of the statistical models tested (Table 2).  A positive association 

was observed for computer use and GHQ-12 scores.  In the fully adjusted model (model 3), 

men in the highest group for computer use had increased GHQ-12 scores of 0.28 (95% CI 

0.03, 0.53) compared with those in the lowest group.  For each additional hour of computer 

use the mean GHQ-12 score increased by 0.06 (95% CI 0.00, 0.12) (model 3).  There was 

some evidence for a negative association between social sitting time and GHQ-12 scores.  In 

the fully adjusted model (model 3), men in the highest group for social-sitting had reduced 

GHQ-12 scores of -0.24 (95% CI -0.65, 0.18) compared with those in the lowest group, but 

findings were not statistically significant. 

 In logistic regression analyses, men and women in the highest groups for computer 

use had greater risk of psychological distress (defined as GHQ-12 score ≥4) compared to 

those in the lowest group; women OR 1.70 (95% CI 1.19 2.44), men OR 1.80 (95% CI 1.21, 

2.67).  Higher levels of sedentary behaviour were associated with increased odds of 

psychological distress for each of the remaining sedentary time variables, with the exception 

of social sitting in men which showed a negative association, but none of the associations 

attained statistical significance in adjusted models.   

Discussion 
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 The aim of this study was to examine the cross-sectional association of selected non-

occupational sedentary behaviours with mental well-being, assessed by GHQ-12.  Findings 

indicate that self-reported TV viewing, computer use, and total non-occupational sitting time 

were adversely associated with mental well-being in women, independent of potential 

confounders including physical activity.  In men, computer use only was found to be 

positively associated with GHQ-12 scores.  The potential moderating effect of gender on 

associations between sedentary behaviour and mental well-being has not been reported 

previously.  Further research in studies using prospective designs are required to provide 

more robust evidence on whether the observed associations are causal in nature.   

The evidence base linking various indicators of sedentary behaviour with physical 

health has expanded rapidly in recent years [3 4 5] but much less research has been conducted 

on the potentially adverse impact of sedentary behaviour on psychological well-being.  

Television viewing and screen-based entertainment were cross-sectionally associated with 

GHQ-12 assessed mental well-being, independent of confounding factors including leisure-

time physical activity, in a representative sample of Scottish adults [15].  However, analyses 

were presented for men and women combined and the authors provide no comment on 

whether a potential interaction by gender was explored.  In women only samples, screen-

based sedentary behaviours, total self-reported sitting time and objectively assessed total 

sedentary time have been associated with depressive symptoms [23 24].  A gender difference 

in the health outcomes of sedentary behaviour has been observed previously, with findings 

consistent with our study that sedentary behaviour appears to pose a greater risk for women 

than men [3 4 5].  This may be the result of different patterns of sedentary behaviour between 

genders or, in the case of psychological well-being, reflect contrasting psychological 

mediators that underpin prolonged engagement in sedentary behaviour.  Further research into 

the presence of, and mechanisms behind, a gender difference in the physical and 
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psychological health outcomes of sedentary behaviour is required and will help to establish 

more clearly whether associations are causal.   

Findings of the current study highlight the importance of assessing multiple sedentary 

behaviours when exploring possible relationships with psychological health outcomes.  Not 

all of the sedentary behaviours examined were found to be related with mental well-being and 

where associations were identified they sometimes differed in their magnitude and direction.  

This is consistent with a recent review of the evidence.  Teychenne et al. [14] reported that 

most of the research to date has noted a positive association between sedentary behaviour and 

risk of depression.  However, those studies that included computer / internet use as the 

exposure variable were more likely to report null or even inverse associations with risk of 

depression.  Whilst it is important to acknowledge that the current study examined general 

mental well-being rather than depression, which may exhibit different associations with 

sedentary behaviour, it is valuable to consider potential implications of these findings.  For 

example, it may be that for the investigation of psychological health outcomes, use of 

‘combined’ indicators of sedentary behaviour, such as ‘screen-time’ (TV viewing, computer / 

video game use) may be inappropriate, as the constituent behaviours of these indicators may 

be differentially associated with the outcomes under study.  Moreover, the utility of objective 

monitoring devices (e.g. accelerometers) for the examination of associations between 

sedentary behaviour and psychological health requires further study, because these 

technologies assess only the total volume of sedentary behaviour and do not distinguish 

between the different behaviours that make-up total sedentary time.   

 Due to the cross sectional nature of this study, it is not possible to ascertain the 

direction of the association between sedentary behaviour and mental well-being (i.e. whether 

sedentary behaviour is a cause or consequence of poorer mental well-being).  It is 

acknowledged that reverse causality is a potential explanation for the observed associations; 
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those individuals with poorer mental health may be more inclined to engage in sedentary 

behaviours.  Moreover, due to the episodic nature of some mental health conditions, it is 

possible that there is a cyclical and reciprocal association between sedentary behaviour and 

mental health that may lead to an inflated estimate of the association in cross-sectional 

analyses.  At this point, it is important to acknowledge that this remains a new and emerging 

field of research.  The findings highlighted in this study, and others [15], provide valuable 

preliminary evidence for the potential health risks of behaviours that are highly prevalent in 

contemporary society.  The limitations highlighted above do not preclude the possibility that 

overall reductions in sedentary behaviour or breaking up prolonged periods of sitting may 

contribute towards the prevention and treatment of mental ill-health.  Studies using 

prospective and experimental designs are required to establish the temporal sequence of the 

observed associations.   

A number of routes through which sedentary behaviour may be causally linked with 

psychological well-being have been hypothesised.  Typically, these have focused upon 

psychological rather than biological mediators of the association, which provide valuable 

explanatory insight but are prone to bias and limited for establishing temporal sequence.  

Biologically plausible explanations for the association between physical activity and 

depression, for example, have served to strengthen the case for a causal relationship [11].  

The social isolation hypothesis proposes that prolonged engagement in sedentary behaviours, 

such as TV viewing or computer use, leads to breakdown of social support or communication 

networks which may lead to increased risk of psychological ill-health.  However, this 

hypothesis is not supported by evidence indicating that computer use can lead to improved 

social networks and communication [18].  Thus, it may be that it is the purpose of the 

behaviour or the motivation to engage in it that is key in determining the relationship with 

psychological health, rather than the duration of participation.  This may account for the trend 
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towards a protective association between social sitting and mental well-being observed in 

men, as this is likely to be a behaviour motivated by a desire to interact and socialise with 

friends or family.  An alternative route through which sedentary behaviour may impact upon 

mental health is through the displacement of physical activity, which has been shown to be 

beneficially associated with psychological well-being [11].  Evidence indicating that 

sedentary behaviours displace participation in physical activity, however, is mixed.  During 

specific segments of the day it is possible that sedentary and active behaviours may compete 

directly for time allocation but across the whole day correlations between sedentary 

behaviour and physical activity typically are quite weak [25].  Further research using 

prospective designs, and examination of potential biological as well as psychological 

mediators, will help to determine if the association between sedentary behaviour and mental 

well-being is causal in nature.    

A strength of the current study was the collection of data from a large, diverse sample 

of working adults.  In addition, to our knowledge, this is the first study that has examined 

associations of numerous non-occupational sedentary behaviours, including social sitting and 

travel-related sitting, with mental well being.  The majority of previous research on this 

subject has focused solely on TV viewing or other screen-based sedentary behaviours.  

Further, we obtained good quality measurements of and statistically controlled for a large 

number of potential confounding factors, including physical activity and fruit and vegetable 

intake.   

Limitations of the current study are acknowledged.  Firstly, findings are derived from 

cross sectional research, thus it is not possible to establish causality or the direction of the 

associations observed.  Secondly, associations between sitting time variables and GHQ-12 

scores were attenuated in multivariate models, indicating that variables added to statistical 

models confounded the observed associations.  Residual confounding may, in part, account 
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for the associations observed, due to incomplete adjustment as a result of measurement error 

or failure to adjust for unknown or unmeasured confounders.  We were, for example, unable 

to adjust for the potentially confounding effect of physical function, as no measures of this 

construct were obtained.  However, previous research exploring the association between 

screen-based sedentary behaviour and mental well-being reported that adjustment for 

physical function attenuated the observed association but did not negate it [15].  Lastly, it 

may be argued that the effect sizes observed in this study are small and therefore may not be 

clinically relevant.  However, associations are comparable in magnitude to those reported in 

previous studies on this topic [15 26] and due to the high prevalence sedentary behaviour 

even small increases in risk may be of public health significance. 

 Findings of this study are consistent with and extend those of previous research 

indicating that sedentary behaviour may be an independent risk factor for physical and 

psychological health.  The unique contribution of the current study is the observation that 

associations of domain-specific and total non-occupational sitting time with mental well 

being may be moderated by gender.  Adverse associations with mental well being were 

observed for TV viewing, computer use and total non-occupational sitting in women, whilst 

computer use only was found to be adversely associated with mental well-being in men.  

Replication of these findings in studies using prospective designs is necessary.   
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Table 1. 

Sample Characteristics with Reference to Total Non-Occupational Sitting Time (n=2707), % unless 

otherwise stated. 

 Total Non-Occupational Sitting (hours/day)  

 

Variable 

≤ 3.0 

(n=519) 

>3.0 - 5.0 

(n=1039) 

>5.0 - 7.0 

(n=723) 

>7.0 

(n=426) 

 

Age (years; M±SD) 43.3±10.6 40.5±10.5 39.2±11.4 38.8±11.1 <0.01 

Gender (male) 32.6 40.8 43.8 48.6 <0.01 

Marital status             

(living with partner) 

75.0 75.9 70.5 67.1 <0.01 

Education                          

(A-level/degree) 

67.8 73.2 72.9 71.1 <0.01 

GHQ-12 score (M±SD) 1.7±2.6 1.8±2.6 2.0±2.6 2.1±2.6   0.07 

Physical activity      

(meeting guidelines)
a
 

35.1 32.9 30.8 26.8   0.04 

BMI (M±SD) 25.4±4.6 25.7±4.4 26.1±4.7 26.6±5.1 <0.01 

Overweight/obese
b
 44.6 51.2 53.7 55.6 <0.01 

Alcohol (4+ drinks/week) 18.9 23.8 23.5 25.8   0.12 

Fruit and vegetable intake 

(meeting guidelines)
c
 

71.1 64.2 59.6 53.8 <0.01 

Smoking (current) 18.3 16.3 19.4 25.1 <0.01 

M, Mean;  SD, Standard deviation;  GHQ-12, General Health Questionnaire;  BMI, Body mass index 

weight (kg) / height (m)
2
.   

a
 Physical activity guidelines refer to 5 or more 30-minute sessions of moderate or vigorous physical 

activity per week. 

b 
Overweight / obese defined as BMI >25. 

c 
Fruit and vegetable guidelines refer to 5 or more portions per day.  
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Table 2. 

Association of Domain-Specific (mins/day) and Total Non-Occupational Sitting Time (hours/day) with GHQ-12 score (n=2707), β (95% CI) unless otherwise stated. 

 Men (n=1117)  Women (n=1590) 

Variable 

GHQ-12 

(M±SD) 

Model 1 Model 2 Model 3 

 GHQ-12 

(M±SD) 

Model 1 Model 2 Model 3 

Total sitting (hrs/day)          

Low (<3.0) 1.59 ± 2.40 ref ref ref  1.72 ± 2.63 ref ref ref 

Medium (>3.0-5.0) 1.70 ± 2.55 0.10 (-0.51, 0.71) 0.16 (-0.37, 0.69) 0.18 (-0.37, 0.72)  1.90 ± 2.67 0.16 (-0.13, 0.45) 0.03 (-0.23, 0.29) 0.04 (-0.22, 0.30) 

High (>5.0-7.0) 1.92 ± 2.57 0.33 (-0.24, 0.90) 0.29 (-0.21, 0.78) 0.30 (-0.20, 0.80)  2.03 ± 2.65 0.28 (-0.02, 0.59) 0.15 (-0.17, 0.46) 0.15 (-0.17, 0.46) 

Very high (>7.0) 1.66 ± 2.31 0.09 (-0.45, 0.63) -0.02 (-0.54, 0.49) -0.02, (-0.57, 0.54)  2.46 ± 2.82 0.70 (0.39, 1.02) 0.50 (0.21, 0.80) 0.51 (0.22, 0.80) 

p-trend  0.45 0.93 0.94   <0.01 <0.01 <0.01 

TV (mins/day)          

Low (<60.0) 1.46 ± 2.04 ref ref ref  1.75 ± 2.58 ref ref ref 

Medium (>60.0-120.0) 1.87 ± 2.62 0.40 (0.15, 0.65) 0.41 (0.11, 0.71) 0.38 (0.08, 0.68)  1.98 ± 2.64 0.21 (-0.20, 0.62) 0.21 (-0.17, 0.58) 0.20 (-0.16, 0.56) 

High (>120.0-180.0) 1.79 ± 2.60 0.33 (-0.10, 0.76) 0.37 (-0.09, 0.83) 0.34 (-0.12, 0.79)  1.96 ± 2.70 0.20 (-0.15, 0.56) 0.10 (-0.23, 0.42) 0.08 (-0.22, 0.39) 

Very high (>180.0) 1.70 ± 2.47 0.26 (-0.07, 0.59) 0.32 (-0.16, 0.59) 0.19 (-0.18, 0.56)  2.29 ± 2.88 0.54 (0.18, 0.90) 0.42 (0.08, 0.77) 0.41 (0.08, 0.75) 

p-trend  0.42 0.56 0.60   <0.01 0.06 0.05 

Computer (mins/day)          

Low (<30.0) 1.57 ± 2.3 ref ref ref  1.88 ± 2.67 ref ref ref 
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Medium (>30.0-60.0) 1.86 ± 2.85 0.28 (-0.07, 0.62) 0.26 (-0.00, 0.53) 0.28 (0.05, 0.52)  1.88 ± 2.54 -0.06 (-0.49, 0.37) -0.01 (-0.44, 0.43) -0.01 (-0.44, 0.42) 

High (>60.0-90.0) 2.11 ± 2.64 0.53 (-0.05, 1.11) 0.43 (-0.13, 1.00) 0.42 (-0.12, 0.96)  2.24 ± 2.88  0.33 (-0.22, 0.87)  0.23 (-0.32, 0.78)  0.22 (-0.36, 0.79) 

Very high (>90.0) 1.88 ± 2.43 0.32 (-0.01, 0.65) 0.25 (0.01, 0.49) 0.28 (0.03, 0.53)  2.62 ± 2.88  0.71 (0.46, 0.96)  0.64 (0.35, 0.92)  0.64 (0.34, 0.93) 

p-trend  0.03 0.02 0.01   <0.01 <0.01 <0.01 

Social (mins/day)          

Low (<30.0) 1.84 ± 2.64 ref ref ref  1.72 ± 2.52 ref ref ref 

Medium (>30.0-60.0) 1.75 ± 2.54 -0.11 (-0.65, 0.42) -0.10 (-0.63, 0.43) -0.10 (-0.62, 0.43)  2.03 ± 2.76 0.29 (0.03, 0.55) 0.32 (0.04, 0.61) 0.33 (0.03, 0.63) 

High (>60.0-90.0) 1.67 ± 2.30 -0.18 (-0.57, 0.21) -0.22 (-0.60, 0.16) -0.22 (-0.59, 0.14)  2.06 ± 2.60 0.32 (-0.00, 0.63) 0.30 (-0.01, 0.62) 0.32 (0.02, 0.62) 

Very high (>90.0) 1.66 ± 2.39 -0.16 (-0.58, 0.27) -0.25 (-0.66, 0.16) -0.24 (-0.65, 0.18)  2.11 ± 2.80 0.35 (-0.06, 0.76) 0.32 (-0.05, 0.69) 0.34 (-0.02, 0.69) 

p-trend  0.32 0.09 0.12   0.16 0.18 0.14 

Travel (mins/day)          

Low (<30.0) 1.73 ± 2.65 ref ref ref  1.81 ± 2.64 ref ref ref 

Medium (>30.0-60.0) 1.59 ± 2.41 -0.14 (-0.57, 0.29) -0.13 (-0.58, 0.33) -0.13 (-0.60, 0.33)  1.88 ± 2.59 0.03 (-0.35, 0.41) -0.01 (-0.40, 0.38) -0.01 (-0.40, 0.40) 

High (>60.0-90.0) 2.11 ± 2.67  0.38 (-0.06, 0.82)  0.30 (-0.19, 0.78)  0.27 (-0.18, 0.72)  1.84 ± 2.60 0.01 (-0.47, 0.49) -0.05 (-0.59, 0.48) -0.04 (-0.58, 0.49) 

Very high (>90.0) 1.73 ± 2.25 -0.02 (-0.50, 0.46)  0.03 (-0.38, 0.45)  0.04 (-0.37, 0.45)  2.48 ± 2.91 0.61 (0.10, 1.11) 0.52 (-0.01, 1.05) 0.51 (-0.02, 1.04) 

p-trend  0.58 0.46 0.43   0.04 0.09 0.09 

β values indicate mean difference in GHQ-12 score compared to reference (ref) group. 

GHQ-12, General Health Questionnaire.  Model 1 adjusted for age (16-24, 25-39, 40-54, 55+ years).  Model 2 additionally adjusted for marital status (single, partner non-

cohabiting, partner cohabiting, separated/divorced, widowed), education (no qualifications, GCSE/other, A-level/degree), household income (unknown / prefer not to say, 
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<£20800, £20800-£41600, >£41600 per year), smoking (never, former, current), BMI (<25, 25-30, >30), alcohol consumption (never, monthly or less, 2-4 times/month, 2-

3 times/week, 4+ times/week), daily fruit and vegetable intake (not/meeting recommendations).  Model 3 additionally adjusted for occupational (not at all physically 

active, not very physically active, fairly physically active, very physically active) and leisure-time physical activity level (<60, 60-180, 180-300, >300 

minutes / week).   


