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Differences by age and sex in the sedentary time of adults in Scotland 

Previous nationally-representative research in Scotland found a j-shaped 

relationship between age and leisure sedentary time (ST): a decrease from young 

to middle-age, before rising steeply in older-age. This study investigated the 

effects of age and sex on weekday (including work) ST for all adults and 

stratified by work-status, and on weekend day ST. Differences in the relative 

contributions of component behaviours were also investigated. Responses from 

14,367 adult (≥16 years) 2012-14 Scottish Health Survey participants were 

analysed using linear regressions. We found no j-shaped relationship between age 

and weekday ST. Instead, only 16-24 year olds reported lower levels than those 

over 75 years (6.6 (95% CI: 6.3-6.9) compared to 7.4 (95% CI: 7.2-7.6) 

hours/day; p<0001). The j-shape was only evident in the stratified analysis 

amongst women not in work, and for weekend day ST for all groups. For those in 

work, work ST accounted for 45% of weekday ST. Television/screen ST made up 

over half of leisure ST on weekdays and weekend days, regardless of sex, age, or 

work-status. These results challenge our understanding of how ST varies by age. 

Interventions to reduce ST should consider differences in the relative 

contributions of ST behaviours by age and work-status. 

Keywords: sedentary; survey; sex; age; adults 

Introduction 

Sedentary time (ST) is defined as time spent in any waking activity which is undertaken 

in a sitting or reclined posture and has an energy expenditure of ≤1.5 metabolic 

equivalents of task (METs) (Sedentary Behaviour Research Network, 2012). There is 

growing evidence to suggest that high levels of ST (>7-10 hours/day) are associated 

with an increased risk of all-cause mortality, cardiovascular disease, type 2 diabetes, 

and some cancers amongst adults (Biswas et al., 2015; Chau et al., 2013; Pandey et al., 

2016). These harmful effects can be attenuated by physical activity, but are only 

eliminated amongst those who undertake very high volumes (approximately 60-75 

minutes of moderate intensity physical activity per day) (Ekelund et al., 2016). There is 



also evidence to suggest that not all sedentary behaviours have equal health impacts: 

high levels of television (TV) viewing often show stronger negative associations than 

total ST with health outcomes such as type 2 diabetes and obesity (Hu, Li, Colditz, 

Willett, & Manson, 2003), and cancer (Schmid & Leitzmann, 2014). It is plausible that 

this is due to other concurrent unhealthy behaviours such as snacking on calorie dense 

foods (Jeffery & French, 1998; Meyer et al., 2008). 

Currently, the UK physical activity guidelines recommend that people of all 

ages minimise the amount of time they spend being sedentary for extended periods 

(Department of Health, 2011). In Scotland, average daily ST is measured by the 

Scottish Health Survey (SHeS). Adult (≥16 years) participants are asked to report how 

much time they spend in sedentary behaviours, grouped into three categories: sitting at 

work, leisure TV/screen time, and any other leisure sedentary behaviours (such as 

eating a meal, reading, or listening to music). Participants are asked to respond based on 

their ‘typical’ working day (if applicable). For TV/screen ST and other leisure ST they 

are asked to report for an average week and weekend day (Bromley, Campbell-Jack, & 

Hinchliffe, 2015).  

Although these data have been collected annually since 2012, limited summary 

statistics have been reported. The 2012 SHeS annual report published the mean hours of 

reported ST on weekdays and weekend days by age and sex, but only including leisure 

TV/screen ST and other leisure sedentary behaviours. Averages ranged between 4.6–7.6 

hours/day, and there was a clear j-shaped trend with age for men and women: a decrease 

from young to middle-age, before rising steeply in older-age (Bromley, 2013). The 

Health Survey for England (HSE) found very similar results, using the same survey 

items (Scholes & Mindell, 2013).  



The first research question is: do the relationships between ST and age and sex 

remain the same when work ST is included in the measure of weekday ST? Not 

including work ST could be distorting our understanding of the levels of ST amongst 

office workers in Scotland who, estimates suggest, spend 65-75% of their work time 

sitting down (Buckley et al., 2015). As the workplace is already a focus of many ST 

interventions (Shrestha et al., 2016) it is vital to include time spent sitting there in the 

national prevalence statistics. 

The second research question is: how do the relative contributions of the 

categories of behaviours (sitting time at work, leisure TV/screen ST, and any other 

leisure ST) to weekday and weekend day ST vary by age and sex? This information is 

important to tailor and direct interventions to reduce ST. Given the potential differential 

health effects of the behaviours, further understanding of how they vary by age and sex 

for adults in Scotland is warranted. 

 

Methods 

Data source 

We acquired the 2012-2013-2014 SHeS combined dataset from the UK data archive on 

17th December 2015 (ScotCen Social Research, 2015). After weighting, the dataset is 

nationally representative of the population living in private households in Scotland from 

2012 to 2014. Data are collected via an interviewer-led computer assisted interview. For 

more details see the SHeS Technical Report (Bromley et al., 2015). 

Assessment of sedentary time 

Adult participants (≥16 years) were asked to report the duration of sedentary behaviours 



under three categories: (i) time spent sitting at work on a typical day, (ii) leisure time 

spent sitting watching TV or other screen devices on a typical weekday and weekend 

day, (iii) time spent in other leisure sedentary activities such as eating a meal, reading, 

or listening to music, on a typical weekday and weekend day (see Supplementary File 1 

for the full questionnaire). Participants were instructed not to double-count the 

behaviours. We assumed that a typical work day was a weekday. Typical weekday ST 

was calculated as the sum of (i) and the weekday responses to (ii) and (iii). This relies 

on the assumption that a weekday is a working day. There are no official statistics for 

Scotland that support or discredit this assumption, however, the European Working 

Conditions Survey concluded that working a five-day week from Monday to Friday was 

still the norm for most Europeans (European Foundation for the Improvement of Living 

and Working Conditions, 2012). Typical weekend day ST was calculated as the sum of 

the weekend day responses to (ii) and (iii). Relative contributions of the categories of 

behaviours to weekday and weekend day ST were calculated for each individual as the 

proportion of time spent in each category out of the respective totals.  

We undertook a comprehensive assessment of the validity and reliability 

evidence of the ST questions in the SHeS using the Edinburgh Framework as a guide 

(Kelly, Fitzsimons, & Baker, 2016). We found that limited high-quality evidence 

existed, but there were no major concerns (a summary of this work is included in 

Supplementary File 2). We acknowledge that the inherent limitation of self-reported 

data is the reliance on the participants’ recall, however, this is currently the optimal way 

of collecting nationally-representative data on total and behaviour-specific ST for adults 

in Scotland (Dall et al., 2017). 

Sample 

There were 14,367 adult participants in the 2012-13-14 SHeS. Due to missing data in 



one or more of the component variables, 98 cases were excluded from the weekday 

analyses and 77 from the weekend day analyses (<1% of total cases). In line with 

previous similar research (Bennie et al., 2013; Bennie et al., 2016), cases were excluded 

if their total exceeded 16 hours per day as these were considered to be outliers (136 

cases for weekdays and 111 cases for weekend days; <1% of total cases). This left 

14,133 cases in the weekday analyses and 14,179 cases in the weekend day analyses. 

These were weighted to make the sample nationally-representative of adults living in 

private households in Scotland (see Table 1).  

Statistical analyses 

We used multiple linear regressions to investigate the differences in weekday and 

weekend day ST by 10-year age band (from age 16), sex, and any interaction between 

these terms. We repeated these analyses stratified by work status (whether undertaken 

paid or self-employed work in four weeks prior to interview (57% of the sample), or 

not), and for the relative and absolute contributions of the categories of sedentary 

behaviours. Only one regression analysis was performed on the relative contributions of 

the categories of behaviours of weekday ST amongst non-workers and for weekend day 

ST. This was because the two categories were reciprocals. The reference categories 

were males and those over the age of 75 years as these were the groups that previous 

work had identified as sitting the most (Bromley, 2013). The analyses stratified by work 

status were an exception to this as there were not sufficient numbers in the oldest age 

group amongst those in employment to make meaningful comparisons. In this case we 

used 65-74 year olds as the reference age group. 

There was strong evidence of digit preference for all the time variables as over 

99% of responses ended in the digits 0 or 5; (Beaman, Vaske, Donnelly, & Manfredo, 

1997; Kelly, 2013; Rietveld, 2001). Despite this, the underlying distributions of the 



model residuals was approximately normal, with slight evidence of leptokurtis. 

Recommended strategies for dealing with these issues such as grouping observations 

into categories (Forthofer, Lee, & Hernandez, 2007), or performing transformations, did 

not alter the distribution pattern of the residuals and therefore the data were analysed as 

planned. 

All analyses were performed in STATA version 14. Due to the stratified 

clustered sampling design (see Bromley et al. (2015)), we used Taylor-Series 

linearisation methods to estimate the variance. This was necessary because when a 

sample is clustered and/or stratified, the observations are not independent and 

identically distributed (an assumption of normal variance estimation techniques) 

(Heeringa, West, & Berglund, 2010). We have not used any cut-off to determine 

statistical significance but have presented the 95% confidence intervals (CI) and p-

values (see Supplementary Tables), and have interpreted the results based on these 

factors and overall trends. 

 

Results 

Weekday sedentary time for men and women, by age group 

Figure 1 and Table 1 show the mean reported typical weekday ST of adults in Scotland. 

There was strong evidence to suggest that, for men, the youngest age group (16-24 year 

olds) reported less ST than the oldest age group (over 75 years; 6.6 (6.3-6.9) compared 

to 7.4 (7.2-7.6) hours/day; p<0.001). There was some evidence to suggest the middle-

age groups reported higher levels of ST than the oldest age group; 45-54 year olds 

reported 7.8 (7.6-7.8) compared to 7.4 (7.2-7.6) hours/day (p=0.007). However, we 

should be cautious not to over-interpret a 0.4 hour (24-minute) difference. For women, 



there was strong evidence to suggest that the over 75s reported more ST than all other 

age groups (ranging between 6.6-6.9 (6.4-7.1) hours/day for 16-74 year olds compared 

to 7.4 (7.2-7.6) hours/day for the over 75s. We reached this conclusion as there was no 

evidence for a main effect of sex, but the p-values and confidence intervals suggested a 

main effect for 16-24 year olds and interaction effects between ages of 25 and 74. There 

was no difference in the reported weekday ST of men and women over the age of 75 

years, but the interaction effect p-values suggest that women reported less ST than men 

between the ages of 25 and 74 (all p<0.05). See Supplementary Table 1 for regression 

results. 

***Insert Figure 1 and Table 1*** 

Weekday sedentary time, stratified by work status 

Figure 2 and Table 1 show the mean reported weekday ST of adults in Scotland, 

stratified by work status. For those in work (Figure 2A), the trends were similar to those 

for all adults, except that there was no evidence of any differences between the sexes. 

The youngest age group (16-24 year olds) were the only age group where there was 

evidence to suggest lower levels of reported ST compared to 65-74 year olds (6.8 (6.4-

7.2) for men and women compared to 7.3-7.7 (6.7-8.2) hours/day; p=0.003). For those 

not in work (Figure 2B), there were clear differences by sex (relevant interaction effect 

p-values between ages of 25-65 years all ≤0.001). For men, again, it was only the 16-24 

year olds where there was strong evidence to suggest lower levels of reported ST 

compared those over 75 years (6.3 (5.9-6.6) hours/day compared to 7.4 hours/day; 

p<0.001). However, for women, a j-shaped pattern was evident where those aged 25-44 

years reported the lowest levels of ST (5.2-5.4 (4.9- 5.6) hours/day), but the highest 

levels of reported ST were amongst those over the age of 65 (6.7-7.4 (6.5-7.6) 

hours/day). See Supplementary Table 1 for regression results. 



***Insert Figure 2 *** 

Weekend day sedentary time 

Figure 3 and Table 2 show that the association between reported weekend day ST and 

age group followed a j-shaped pattern for both sexes. Those aged 25 to 54 reported the 

lowest levels of weekend day ST (5.2-5.7 (5.0-5.9) hours/day). There was strong 

evidence to suggest that those over the age of 75 reported the most ST (7.3-7.4 (7.1-7.7) 

hours/day compared to 5.2-6.9 (5.0-7.1) hours/day for 16-65 year olds; all p≤0.001). 

See Supplementary Table 2 for regression results.  

***Insert Figure 3 and Table 2*** 

Relative contributions of the categories of behaviours of weekday sedentary 

time 

Figure 4 shows the mean relative contributions of the categories of behaviours to 

weekday ST, stratified by work status (see Supplementary Tables 3 and 4 for 95% CIs 

and regression results). For those that worked (Figure 4A), the relative contribution of 

sitting time at work was highest for both sexes between the ages of 25 to 64 (35-45% 

(33-47%) compared to 33.6% (30-37%) for men and 31% (26-36%) for women aged 

65-74 years; all p<0.01). For those aged 16 to 74 years, leisure TV/screen ST showed 

the converse relationship. The highest contributions were seen amongst 16-24 year olds 

(50% (47-54%) for men and 45% (42-47%) for women). Other leisure ST was relatively 

constant between the ages of 16-74, ranging between 19 and 30% (18-32%).  

Amongst those not in work (Figure 4B), the lowest contribution of leisure 

TV/screen ST (57-58% (55-59%)) and the highest contribution of other leisure ST (42-

43% (41-45%)) was evident in those over the age of 75 (p<0.001 compared to all other 

age groups). For men, there was a gradual decline with age of the relative contribution 



of leisure TV/screen ST, whilst for females there was some evidence of a peak in 

middle-age. 

Relative contributions of weekend day sedentary time 

Figure 5 shows the mean relative contributions of the categories of behaviours of 

weekend day ST (see Supplementary Table 3 and 4 for 95% CIs and regression results). 

Men over 75 years spent the lowest proportion of their weekend day ST watching TV or 

other screens compared to all other age groups (56% (54-58%) compared to 61-65% 

(60-68%) for 16-74 year olds; all p<0.001). This trend was not apparent amongst 

women where the division between leisure TV/screen ST and other leisure ST was more 

consistent between the age groups (ranging between 56-60% (55-62%); interaction 

effects for age groups between 16-65 years all p<0.05). This interaction effect could 

also be interpreted as indicating lower relative contributions of leisure TV/screen ST to 

weekend day ST for women compared with men, except in the oldest two age groups.   

***insert Figure 5*** 

Discussion 

The main finding from this paper is that including work ST in the estimates for weekday 

ST changes our understanding of how ST varies by age and sex for adults in Scotland. 

Without its inclusion, we see a j-shaped curve with the oldest age groups being most 

sedentary, and middle-aged adults the least. Our results indicate that this is only the case 

for women who do not work; all others demonstrate a different relationship between age 

group and weekday ST. 

We have also found that, for those in work, up to 45% of weekday ST is 

accumulated at work. Leisure TV/screen ST made up over half of leisure ST for all age 

groups, both sexes, those in and out of employment, on weekdays and weekend days. 



Weekday sedentary time including sitting time at work 

The previous analyses of SHeS and HSE data have led to the assumption that older 

adults are the most sedentary age group within the UK (British Heart Foundation, 

2014). Our results challenge that perception and stress the need to analyse the data on 

ST at work from UK national surveys. Without these analyses the potential health risk 

associated with ST is being underestimated for the working population. Our results also 

suggest that we need interventions to tackle high levels of ST in early and middle-age 

where patterns may develop, and that the workplace could be an appropriate place to 

target.  

Our results are supported by some international multi-country studies that have 

also failed to show an increase in ST with age (Bauman et al., 2011; Bennie et al., 2013; 

Loyen, van der Ploeg, Bauman, Brug, & Lakerveld, 2016). This could be due to the 

method: all of these studies used a single item to ask about sitting time on a ‘usual’ day, 

although two of them specified weekday (Bauman et al., 2011; Bennie et al., 2013). 

Contrary to the present results, however, two of these reported the highest levels of ST 

amongst young adults (Bauman et al., 2011; Loyen, van der Ploeg, et al., 2016). It is 

possible that these mixed results could be explained by variations in the reference 

group. Our study chose to use the oldest age group, while others choose the youngest 

(Bennie et al., 2013), second youngest (Loyen, van der Ploeg, et al., 2016), or middle 

aged adults (Bauman et al., 2011). As this group drives all the comparisons, it is 

particularly important that this group have a sufficient sample size to enable differences 

to be detected, and are representative of their target population. In the present study, the 

older adult sample in the SHeS should be representative of those living in private 

households. However, this does not include those in medical or long-term care 



establishments who may be more sedentary than respondents to the survey (Bromley et 

al., 2015). 

We also found that, amongst adults that do not work, the relationship between 

age group and reported weekday ST was different for men and women. We speculate 

that the difference between middle aged men and women could be due to different 

reasons for not being at work: women may be more likely to be involved in childcare, 

which may involve lower levels of ST, whilst men may be more likely to be unable to 

work for health reasons, which may result higher levels of ST. These speculations are 

tentatively supported by Eurostat data for the United Kingdom: in 2013, 5% of men 

compared to 29% of women stated their main reason for not seeking employment was 

“looking after children or incapacitated adults”, while 31% of men and 18% of women 

gave “own illness or disability” as their answer (Eurostat, 2016).  If this sex difference 

is confirmed in other datasets using other populations and other measurement methods, 

then further research should investigate the potential reasons for these differences. 

In the present study, the average reported ST for men and women ranged 

between 6.6-7.8 hours on weekdays and 5.2-7.4 hours on weekend days for the different 

age groups. These figures are slightly higher than some estimates from international 

studies using self-report questionnaires. The 2013 Eurobarometer survey asked over 

24,000 inhabitants (≥15 years) of EU member states a single-item question on sitting. 

The whole sample mean was 4.9 hours, and the Great Britain sub-sample mean was 5.0 

hours (Milton, Gale, Stamatakis, & Bauman, 2015). A recent review of population-level 

estimates for daily ST in European countries found the averages reported ranged 

between 2.5 hours/day to 10.3 hours/day, and UK studies had the largest variation of 

any nation (Loyen, Verloigne, et al., 2016). The large variation may be attributable to 

the variety of self-report and device-based measurement methods used, and the statistics 



reported (medians and means). These results strengthen the case for further work is to 

find a common solution to measuring ST at a population-level (Dall et al., 2017). This 

will help us to fully understand the potential health-burden that it is placing on our 

society.  

Behaviour-specific sedentary time 

Our results show that for those that work, work ST makes up between one-quarter to 

nearly half of weekday ST. This justifies its inclusion in prevalence estimates. However, 

it is unclear why these proportions are lower than usual ranges reported in the literature 

(Clemes, O'Connell, & Edwardson, 2014; Clemes, Patel, Mahon, & Griffiths, 2014; 

Kazi, Duncan, Clemes, & Haslam, 2014; Ryan, Dall, Granat, & Grant, 2011), 

particularly, as described above, when the overall ST estimates are fractionally higher 

than other studies. We cannot rule out that that it is due to differences in measurement 

methods and/or contexts. The studies cited above use a variety of methods (objective, 

subjective, and a combination), and so it is possible that the context of data collection 

(e.g. in a wider health survey, or a specific study on sitting time at work) affected the 

reporting of domain-specific ST. 

Like others, we found that leisure TV/screen ST was a greater contributor to 

leisure ST than other behaviours such as reading or eating (Clemes et al., 2015; Kazi et 

al., 2014). This applied to all adults, although was evident to the greatest extent amongst 

the 16-24 year olds. The cross-sectional nature of these data prevents us from making 

judgements as to whether this is a societal change that will continue as the current 16-24 

year olds age, or whether it is a feature of that age group. It is nonetheless concerning 

given the potentially greater deleterious effects on health that TV viewing has compared 

to other sedentary behaviours (Ekelund et al., 2016). 



We did not find substantial differences by sex in the relative contributions of the 

categories of behaviours. This is in contrast to the findings of Proper, Cerin, Brown, and 

Owen (2007). This may be due to the fact they looked at differences in individual 

activities rather than categories of behaviours in a sample of working-age Australian 

adults.  

Implications for policy and practice  

Based on these results, we would recommend that policy-makers in Scotland address 

the levels of ST amongst the adult population. The average weekday ST reported by the 

men and women in the different age groups ranged between 6.6 and 7.8 hours/day (95% 

CI 6.3-8.0). This implies that a large proportion of the population are at an increased 

risk of all-cause mortality, cardiovascular disease, type 2 diabetes, and some cancers 

amongst adults (Biswas et al., 2015; Chau et al., 2013; Pandey et al., 2016). A first step 

would be the addition of an appropriate indicator to the existing framework for 

monitoring physical activity levels in Scotland: the ‘Active Scotland Outcomes 

Framework’ (The Scottish Government, 2014).  

Our results suggest that a key target group for intervention are early-to-middle 

aged adults who are in employment. They reported some of the highest weekday ST 

levels (group averages over 7 hours per day), close to half of which was accumulated at 

work. A recent review by Shrestha et al. (2016) found tentative evidence to suggest sit-

to-stand desks could reduce work ST, at least in the short term. There was limited high 

quality evidence for other intervention types and so we support their call for more well-

designed studies in this area. Regardless of sex or employment status, adults in Scotland 

accumulated more of their leisure ST through TV/screen time than other leisure-time 

sedentary behaviours. Wu, Sun, He, and Jiang (2016) found that interventions involving 



health promotion or counselling rather than automated monitoring of screen time were 

most effective. This suggests interventions could be targeted at reducing TV/screen 

time, however, national surveillance in Scotland should decide whether the current level 

of behaviour-specific detail is appropriate to inform such interventions.  

The challenge for researchers and policy-makers together, is to interpret the 

constantly evolving evidence that currently implies an interaction between levels of 

physical activity and ST on health outcomes (Ekelund et al., 2015), into clear public 

health messages. It may be, as Buckley et al. (2015) suggest, that encouraging people to 

“simply get standing and moving more frequently” could be the “first behavioural step” 

towards a healthier lifestyle as it is potentially more achievable than the aerobic 

physical activity guidelines (Department of Health, 2011).  

 

Strengths and limitations 

This paper is the first to use nationally representative data to show the differences by 

age and sex in the reported ST amongst adults in Scotland. In England, the HSE uses 

the same questions and method for deriving estimates for ST as the SHeS (Craig & 

Mindell, 2013), and the levels of ST are similar between the nations (Scholes & 

Mindell, 2013). Therefore, one would expect similar results if one repeated this analyses 

on the HSE data. 

There are some limitations to this study and it is important to consider what 

effect they may have on the interpretation of the results.  

Firstly, the data are self-reported and are therefore prone to error (random and 

systematic) in the recall process (Atkin et al., 2012). Some but not all studies have 

found that self-reported methods often produce lower estimates of ST compared to 



objective measures (Healy et al., 2011). This would only strengthen the case for 

addressing the issue of high ST amongst adults in Scotland. However, it is important to 

remember thatself-report is the only realistic method of measurement for population-

level surveillance in Scotland at present, and has the benefit of providing behaviour-

level information (Dall et al., 2017).  

Secondly, participants may not report some ST because they are carrying out 

activities that are not explicitly prompted. For example, time spent in motorised 

transport is not explicitly mentioned in the questions, nor is time spent sitting at school 

or university. The latter may particularly affect the youngest age group and is a potential 

explanation for their lower levels of reported ST. 

Conclusion 

 In this paper, we have shown that the relationship between weekday ST and age 

and sex differs from our current understanding when ST at work is included in the 

measure. Our results challenge the conventional understanding that older adults in 

Scotland report the highest levels of ST, as the majority of middle-aged adults reported 

similar levels to older adults. In light of these results, we suggest changing the way 

national prevalence estimates are calculated for Scotland and England, so that they 

include ST at work. We have also shown the division of ST in three categories of 

behaviours. Based on these results, we recommend that ST at work amongst early-to-

middle aged adults and leisure TV/screen time for all adults are considered as targets for 

interventions to reduce ST.  

 

 



References 

Atkin, A. J., Gorely, T., Clemes, S. A., Yates, T., Edwardson, C., Brage, S., . . . Biddle, 

S. J. H. (2012). Methods of measurement in epidemiology: Sedentary behaviour. 

International Journal of Epidemiology, 41(5), 1460-1471. doi: 

10.1093/ije/dys118 

Bauman, A., Ainsworth, B. E., Sallis, J. F., Hagstromer, M., Craig, C. L., Bull, F. C., . . 

. I. P. S. Group. (2011). The descriptive epidemiology of sitting. A 20-country 

comparison using the International Physical Activity Questionnaire (IPAQ). 

American Journal of Preventive Medicine, 41(2), 228-235. doi: 

10.1016/j.amepre.2011.05.003 

Beaman, J., Vaske, J. J., Donnelly, M. P., & Manfredo, M. J. (1997). Individual versus 

aggregate measures of digit preference. Human Dimensions of Wildlife, 2(1), 71-

80. doi: 10.1080/10871209709359088 

Bennie, J. A., Chau, J. Y., van der Ploeg, H. P., Stamatakis, E., Do, A., & Bauman, A. 

(2013). The prevalence and correlates of sitting in European adults - a 

comparison of 32 Eurobarometer-participating countries. International Journal 

of Behavioral Nutrition & Physical Activity, 10, 107. doi: 10.1186/1479-5868-

10-107 

Bennie, J. A., Pedisic, Z., van Uffelen, J. G., Gale, J., Banting, L. K., Vergeer, I., . . . 

Biddle, S. J. (2016). The descriptive epidemiology of total physical activity, 

muscle-strengthening exercises and sedentary behaviour among Australian 

adults - results from the National Nutrition and Physical Activity Survey. BMC 

Public Health, 16(1), 73. doi: 10.1186/s12889-016-2736-3 

Biswas, A., Oh, P. I., Faulkner, G. E., Bajaj, R. R., Silver, M. A., Mitchell, M. S., & 

Alter, D. A. (2015). Sedentary time and its association with risk for disease 

incidence, mortality, and hospitalization in adults: A systematic review and 

meta-analysis. Annals of Internal Medicine 162(2), 123-132. doi: 10.7326/M14-

1651 

British Heart Foundation. (2014). Factsheet: Current levels of sedentary behaviour 

www.bhfactive.org.uk/files/1341/currentlevelssedentary.pdf. Loughborough: 

British Heart Foundation National Centre for Physical Activity and Health. 

Bromley, C. (2013). Chapter 6: Physical activity. The Scottish Health Survey 2012. 

Volume 1: Main report. Edinburgh: The Scottish Government. 

Bromley, C., Campbell-Jack, D., & Hinchliffe, S. (2015). The Scottish Health Survey 

2014. Volume 2: Technical Report. Edinburgh: The Scottish Government. 

Buckley, J. P., Hedge, A., Yates, T., Copeland, R. J., Loosemore, M., Hamer, M., . . . 

Dunstan, D. W. (2015). The sedentary office: A growing case for change 

towards better health and productivity. Expert statement commissioned by 

Public Health England and the Active Working Community Interest Company. 

British Journal of Sports Medicine. doi: 10.1136/bjsports-2015-094618 

Chau, J. Y., Grunseit, A. C., Chey, T., Stamatakis, E., Brown, W. J., Matthews, C. E., . . 

. van der Ploeg, H. P. (2013). Daily sitting time and all-cause mortality: A meta-

analysis. PLoS One, 8(11), e80000. doi: 10.1371/journal.pone.0080000 

Clemes, S. A., Houdmont, J., Munir, F., Wilson, K., Kerr, R., & Addley, K. (2015). 

Descriptive epidemiology of domain-specific sitting in working adults: the 

Stormont Study. Journal of Public Health. doi: 10.1093/pubmed/fdu114 

Clemes, S. A., O'Connell, S. E., & Edwardson, C. L. (2014). Office workers' objectively 

measured sedentary behavior and physical activity during and outside working 

hours. Journal of Occupational and Environmental Medicine, 56(3), 298-303. 

doi: 10.1097/jom.0000000000000101 

http://www.bhfactive.org.uk/files/1341/currentlevelssedentary.pdf


Clemes, S. A., Patel, R., Mahon, C., & Griffiths, P. L. (2014). Sitting time and step 

counts in office workers. Occupational Medicine, 64(3), 188-192. doi: 

10.1093/occmed/kqt164 

Craig, R., & Mindell, J. (2013). Health Survey for England 2012: Volume 2 Methods 

and documentation http://digital.nhs.uk/catalogue/PUB13218/HSE2012-

Methods-and-docs.pdf. Leeds: The Health and Social Care Information Centre. 

Dall, P. M., Coulter, E. H., Fitzsimons, C. F., Skelton, D. A., Chastin, S., & Seniors 

U.S.P. Team. (2017). TAxonomy of Self-reported Sedentary behaviour Tools 

(TASST) framework for development, comparison and evaluation of self-report 

tools: content analysis and systematic review. BMJ Open, 7(4), e013844. doi: 

10.1136/bmjopen-2016-013844 

Department of Health. (2011). Start active, stay active: A report on physical activity 

from the four home countries' Chief Medical Officers. London: Department of 

Health. 

Ekelund, U., Steene-Johannessen, J., Brown, W. J., Fagerland, M. W., Owen, N., 

Powell, K. E., . . . Lee, I. M. (2016). Does physical activity attenuate, or even 

eliminate, the detrimental association of sitting time with mortality? A 

harmonised meta-analysis of data from more than 1 million men and women. 

The Lancet, 388(10051), 1302-1310. doi: 10.1016/s0140-6736(16)30370-1 

Ekelund, U., Ward, H. A., Norat, T., Luan, J., May, A. M., Weiderpass, E., . . . Riboli, 

E. (2015). Physical activity and all-cause mortality across levels of overall and 

abdominal adiposity in European men and women: the European Prospective 

Investigation into Cancer and Nutrition Study (EPIC). American Journal of 

Clinical Nutrition. doi: 10.3945/ajcn.114.100065 

European Foundation for the Improvement of Living and Working Conditions. (2012). 

Changes over time – First findings from the fifth European Working Conditions 

Survey. Dublin, Ireland: European Foundation for the Improvement of Living 

and Working Conditions. 

Eurostat. (2016). Inactive population - main reason for not seeking employment - 

distributions by sex and age [data tables]. Retrieved from 

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=lfsa_igar&lang=en 

Forthofer, R., Lee, E. S., & Hernandez, M. (2007). Biostatistics. A guide to design, 

analysis, and discovery. Second edition. Burlington, MA: Elsevier. 

Healy, G. N., Clark, B. K., Winkler, E. A., Gardiner, P. A., Brown, W. J., & Matthews, 

C. E. (2011). Measurement of adults' sedentary time in population-based studies. 

American Journal of Preventive Medicine, 41(2), 216-227. doi: 

10.1016/j.amepre.2011.05.005 

Heeringa, S., West, B., & Berglund, P. (2010). Applied Survey Data Analysis. London: 

Chapman & Hall. 

Hu, F. B., Li, T. Y., Colditz, G. A., Willett, W. C., & Manson, J. E. (2003). Television 

watching and other sedentary behaviors in relation to risk of obesity and type 2 

diabetes mellitus in women. Journal of the American Medical Association, 

289(14), 1785-1791. doi: 10.1001/jama.289.14.1785 

Jeffery, R. W., & French, S. A. (1998). Epidemic obesity in the United States: Are fast 

foods and television viewing contributing? American Journal of Public Health, 

88(2), 277-280. doi: 10.2105/AJPH.88.2.277 

Kazi, A., Duncan, M., Clemes, S., & Haslam, C. (2014). A survey of sitting time among 

UK employees. Occupational Medicine, 64(7), 497-502. doi: 

10.1093/occmed/kqu099 

http://digital.nhs.uk/catalogue/PUB13218/HSE2012-Methods-and-docs.pdf
http://digital.nhs.uk/catalogue/PUB13218/HSE2012-Methods-and-docs.pdf
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=lfsa_igar&lang=en


Kelly, P. (2013). Assessing the utility of wearable cameras in the measurement of 

walking and cycling. (Unpublished doctoral thesis), University of Oxford, 

Oxford. 

Kelly, P., Fitzsimons, C., & Baker, G. (2016). Should we reframe how we think about 

physical activity and sedentary behaviour measurement? Validity and reliability 

reconsidered. International Journal of Behavioral Nutrition & Physical Activity, 

13(1), 32. doi: 10.1186/s12966-016-0351-4 

Loyen, A., van der Ploeg, H. P., Bauman, A., Brug, J., & Lakerveld, J. (2016). 

European Sitting Championship: Prevalence and Correlates of Self-Reported 

Sitting Time in the 28 European Union Member States. PLoS One, 11(3), 

e0149320. doi: 10.1371/journal.pone.0149320 

Loyen, A., Verloigne, M., Van Hecke, L., Hendriksen, I., Lakerveld, J., Steene-

Johannessen, J., . . . consortium, D. (2016). Variation in population levels of 

sedentary time in European adults according to cross-European studies: a 

systematic literature review within DEDIPAC. International Journal of 

Behavioral Nutrition & Physical Activity, 13, 71. doi: 10.1186/s12966-016-

0397-3 

Meyer, A. M., Evenson, K. R., Couper, D. J., Stevens, J., Pereria, M. A., & Heiss, G. 

(2008). Television, physical activity, diet, and body weight status: the ARIC 

cohort. International Journal of Behavioral Nutrition & Physical Activity, 5, 68. 

doi: 10.1186/1479-5868-5-68 

Milton, K., Gale, J., Stamatakis, E., & Bauman, A. (2015). Trends in prolonged sitting 

time among European adults: 27 country analysis. Preventive Medicine, 77, 11-

16. doi: 10.1016/j.ypmed.2015.04.016 

Pandey, A., Salahuddin, U., Garg, S., Ayers, C., Kulinski, J., Anand, V., . . . Berry, J. D. 

(2016). Continuous dose-response association between sedentary time and risk 

for cardiovascular disease: a meta-analysis. JAMA Cardiology, 1(5), 575-583. 

doi: 10.1001/jamacardio.2016.1567 

Proper, K. I., Cerin, E., Brown, W. J., & Owen, N. (2007). Sitting time and socio-

economic differences in overweight and obesity. International Journal of 

Obesity, 31(1), 169-176. doi: 10.1038/sj.ijo.0803357 

Rietveld, P. (2001). Rounding of arrival and departure times in travel surveys. 

Tinbergen Institute Discussion Paper TI 2001-110/3. Amsterdam: Tinbergen 

Institute. 

Ryan, C. G., Dall, P. M., Granat, M. H., & Grant, P. M. (2011). Sitting patterns at work: 

objective measurement of adherence to current recommendations. Ergonomics, 

54(6), 531-538. doi: 10.1080/00140139.2011.570458 

Schmid, D., & Leitzmann, M. F. (2014). Television viewing and time spent sedentary in 

relation to cancer risk: a meta-analysis. Journal of the National Cancer Institute, 

106(7). doi: 10.1093/jnci/dju098 

Scholes, S., & Mindell, J. (2013). Chapter 2: Physical activity in adults. Health Survey 

for England 2012. Volume 1: Health, social care and lifestyles. Leeds: Health 

and Social Care Information Centre. 

ScotCen Social Research. (2015). Scottish Health Survey 2014 (December 2015 ed.). 

Colchester, Essex: UK Data Archive. 

Sedentary Behaviour Research Network. (2012). Letter to the editor: Standardized use 

of the terms 'sedentary' and 'sedentary behaviours'. Applied Physiology, 

Nutrition & Metabolism, 37(3), 540-542. doi: https://doi.org/10.1139/h2012-024 

Shrestha, N., Kukkonen-Harjula, K. T., Verbeek, J. H., Ijaz, S., Hermans, V., & 

Bhaumik, S. (2016). Workplace interventions for reducing sitting at work. The 

https://doi.org/10.1139/h2012-024


Cochrane Database of Systematic Reviews, 3, Cd010912. doi: 

10.1002/14651858.CD010912.pub3 

The Scottish Government. (2014). Active Scotland Outcomes Framework. Retrieved 

from http://www.gov.scot/Topics/ArtsCultureSport/Sport/Outcomes-Framework 

Wu, L., Sun, S., He, Y., & Jiang, B. (2016). The effect of interventions targeting screen 

time reduction: A systematic review and meta-analysis. Medicine, 95(27), 

e4029. doi: 10.1097/MD.0000000000004029 

 

Table 1. The mean (and 95% confidence intervals) for total and for the categories of 

behaviours of weekday sedentary time, for all adults and stratified by work status. 
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behaviours of weekend day sedentary time, for all adults and stratified by work status. 

Figure 1. Weekday sedentary time for adults in Scotland, by age group and sex. 

Figure 1 caption. Error bars represent the 95% confidence interval. 

Figure 2. Weekday sedentary time for adults in Scotland, by age group and sex, 

stratified by work status.  

Figure 2 caption. A: Those in work in the four weeks prior to interview. B: Those not in 

work in the four weeks prior to interview. Error bars represent the 95% confidence 

interval. 

Figure 3. Weekend day sedentary time for adults in Scotland, by age group and sex. 

Figure 3 caption. Error bars represent the 95% confidence interval. 

Figure 4. The relative contributions of the categories of behaviours to weekday 

sedentary time for adults in Scotland, by age group and sex, stratified by work status. 

Figure 4 caption. A: Those in work in the four weeks prior to interview. B: Those not in 

work in the four weeks prior to interview.  

Figure 5. The relative contributions of the categories of behaviours to weekend day 

sedentary time for adults in Scotland, by age group and sex. 
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