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Abstract 

Social jetlag is a term used to describe misalignment between biological and social time. 

Measured as the difference in sleep midpoint between work and free days, social jetlag has 

been associated with unhealthy lifestyle behaviours and adverse health outcomes. This study 

aimed to identify the prevalence of social jetlag, and its sociodemographic and behavioural 

correlates, in 837 respondents who completed the Sleep Health Foundation Australia 2016 

online survey. Binomial logistic regression models determined associations between social 

jetlag and self-reported lifestyle and work outcomes, excluding night, evening or rotating 

shift workers. One third (31.1%) of respondents experienced >1h of social jetlag. In analyses 

adjusted for sociodemographic variables associated with social jetlag (age, marital status, 

work status and metropolitan living plus the significant interaction term for age by metro 

living), social jetlag was associated with longer sleep duration on free days (OR=2.8, CI=1.9-

4.1), evening preference (OR=2.0, CI=1.4-2.4); often staying up later than planned on work 

days (OR 1.9, CI = 1.3-2.9); and having a computer (OR=1.7, CI=1.2-2.4) or phone (OR=1.6, 

CI=1.1-2.4) in the bedroom and internet use in the hour before bed (OR=1.7, CI 1.2-2.5). 

Almost twice as many working respondents with social jetlag reported going to work when 

they should have taken sick leave due to their state of health (OR=1.9, CI=1.3-3.0). In 

conclusion, social jetlag is prevalent in the Australian community and associated with 

bedtime technology use. Work attendance when in poor health is cause for concern in 

Australian day workers and requires further investigation.  

Word Count: 234 

Keywords: sleep health, sleep hygiene, sleep habits, working time 
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Introduction 

Social jetlag refers to the misalignment, usually by at least one hour, of a person’s preferred 

sleep time (biological time), and the sleep times required to fulfil social obligations such as 

work or study (social time) (Wittmann et al., [28]). The calculation of social jetlag assumes 

that people sleep to their biological time on free days and to their social time on work or 

week days [28] but factors including lifestyle choices, parenthood, screen time and internet 

use can also influence sleep timing (Monk and Buysse, [18]). Unhealthy lifestyle behaviours, 

reduced cognition, lower academic achievement and adverse health outcomes are reported to 

be associated with social jetlag (Diaz-Morales and Escribano, [2], Haraszti et al., [10], 

Koopman et al., [16], Levandovski et al., [17], Randler and Vollmer, 2013, Roenneberg et al., 

[21]). However, the prevalence and impact of social jetlag in the Australian population is 

presently unknown.  

Much of the previous work on social jetlag has focused on specific subsets of the 

population eg, university or high school students [2, 10, 20, 21, 28]. Thus, current prevalence 

estimates in the general population are limited, and likely to be influenced by known 

biological (eg, puberty) and academic pressures. In a large Dutch sample of middle-aged 

adults (mean 60.8 ± 6 years, age range 40-75), the prevalence of > 1h of social jetlag was 

39% [16]. Estimates were higher, at 69-70%, in German participants aged 14 to 94 years [21, 

28]. There is limited contemporary data spanning adult age groups regarding the prevalence 

of social jetlag in an Australian adult community sample. Notably, no Australian data have 

explored the relationships with behaviours which influence ‘lifestyle’, including work habits 

and pre-bed behaviours which are by nature specific to the characteristics of the region, 

cultural influences and participants of interest (Farhud, [5]). Consequently, we have no 

prevalence data regarding social jetlag in Australians, no indication on the behavioural 

correlates of social jetlag, and no research on which to develop public health initiatives to 

mitigate the negative effects seen on physical and mental health more broadly. In the current 

study, we explore the prevalence of social jetlag in a representative sample of adult 

Australians collected in the National Sleep Health Survey in March 2016 (Adams et al., [1]). 

We describe the behavioural correlates of social jetlag in the survey respondents, adjusted for 

sociodemographic factors, to provide insight into targeted behaviours which may serve to 

reduce the impact of social jetlag on wellbeing. 
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Methods 

The survey was conducted online in March 2016 in a national sample of adults aged >18 

years as described previously [1] The survey questions are taken largely from the 2002 US 

National Sleep Foundation Sleep in Adults survey (National Sleep Foundation [19]) with 

additional questions from the Australian 2010 survey (Hillman and Lack, [12]); details 

[Checklist for Reporting Results of Internet E-Surveys (CHERRIES)] in Appendix 1. The 

survey, conducted by the Survey Sampling International (SSI) research organization, was 

representative across Australia for age, sex, location and socio-economic status. SSI have 

developed a panel of over 220,000 Australians who are invited to complete surveys. To avoid 

self-selection bias, a three-stage randomization process was used. Panel members were 

randomly invited to take a survey, and specific details about the content of the survey were 

not included in the invitation. Profiling questions were randomly selected (these are not 

affirmative questions) and from these participants, are matched with a survey they are likely 

to be able to take, introducing a further element of randomization. Details of the study were 

disclosed only when the survey has been selected within the system. We aimed for a sample 

size of 1000 which provides estimates of proportions to within +/- 2.5%, and of means of +/- 

1%. The survey methodology was approved by The University of Adelaide Office of 

Research Ethics, Compliance and Integrity’s Human Research Ethics Secretariat (H-2016-

029).  

 

Estimation of social jetlag and sleep debt 

In separate questions, participants were asked to estimate their usual sleep duration in hours 

and minutes as well as to provide the times, from a series of predetermined time intervals, 

that they usually went to bed the night before/got up on work (or week) and free (or weekend) 

days. Since perceptions of usual sleep duration are subjective, and because we used the data 

provided about bed/rise times to calculate sleep midpoint, we also estimated sleep duration 

from the time participants said they went to bed/woke up. Sensitivity analyses were run on 

social jetlag data calculated using both estimations of sleep duration in order to determine if 

this impacted our final outcomes.   

Social jetlag was calculated as the absolute difference between sleep midpoints on 

work and free days using the basic formula of [28]. This formula is considered the best 

estimation of social jetlag in a large population when the sleep pattern and/or working week 
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(part-time hours, number of work days) are uncertain. However, it can be confounded by 

over-compensation of sleep to reduce sleep debt in some individuals (Jankowski, [14], 

Roenneberg et al., [23], [28] . It is possible to adjust for sleep debt by using average weekly 

sleep duration and assuming a five day working week [21], or by using the difference in 

either sleep onset or offset times on work or free days [14]. Thus, sensitivity analyses using 

the [14] method to estimate social jet lag from time to bed or rise times were also run in order 

to confirm reported outcomes.  

Social jetlag data was transformed using the process of winsorizing, to three standard 

deviations from mean, in order to minimise the impact of any outliers arising from 

measurement error eg, due to misreading of am/pm times or sleep onset/offset question or the 

larger time intervals for less common bed/wake time categories. Log base 10 transformation, 

with the addition of a constant, did not produce a normal distribution (Kolmogorov-Smirnov 

Statistic: 0.157, p = 0.00; Shapiro-Wilk Statistic 0.884, p < 0.001). Thus, we categorised the 

data based on hourly time intervals (< 1 h, 1-2 h and > 2 h social jetlag) as per previous 

studies (Koopman et al., 2017). For binomial logistic regressions, we created a dichotomous 

social jetlag variable cut at 1 h of social jetlag.  

 

Correlates of Social Jetlag 

Sociodemographic characteristics included sex, age (in 10y categories), household income 

before tax, highest education level, rural or metropolitan residence by Australian State 

(except for the Northern and Australian Capital Territories due to the small numbers in each), 

marital status (married or living with a partner), work status and financial strain. Body mass 

index (BMI) was determined from self-reported height and weight (Taylor et al., [27]). 

Lifestyle characteristics included smoking, alcohol use and daily caffeinated drink 

consumption. Participants were asked to rate how often they completed a variety of activities, 

as listed in Table 1, in the hour before going to bed in the preceding month. To determine 

morning or evening preference, participants were asked the question ‘Would you consider 

yourself a morning person or an evening person? That is are you more alert, productive and 

energetic in the morning or evening?  Participants had the option to choose from five 

responses: ‘either’, ‘don’t know‘, ‘refused’, ‘morning’ and ‘evening’. Participants were asked 

to select method of waking in the mornings and to indicate how frequently they went to bed 

later than planned on work/week nights. Clinical sleep conditions were determined as 

previously reported [1]. In brief, obstructive sleep apnea was defined as 1) witnessed 
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breathing pauses ≥3 times/week, or 2) witnessed breathing pauses ≥3 times per month with 

loud snoring ≥3 times/week or a doctor diagnosis.  Insomnia was classified according to 

International Classification for Sleep Disorders-3 criteria (Sateia, [25]). Epworth Sleepiness 

Scale (ESS) scores of ≥11 determined excessive daytime sleepiness.  

 

Work Outcomes 

Participants who indicated they were presently working were asked to respond to a number of 

questions relating to work attendance, or sick leave. These included indicators of: 

• Presenteeism (over the past 12 months how often have you gone to work despite feeling 

that you really should have taken sick leave because of your state of health?);  

• Absenteeism (in the past 4 weeks (28 days), how many days did you miss an entire work 

day because of problems with your physical or mental health?);  

• Falling asleep at work (besides planned naps, have you fallen asleep or nearly fallen 

asleep on the job in the past month?);  

• Absence from work as a direct consequence of sleepiness or sleep problems (how many 

days within the past three months have you missed work because you were too sleepy or 

you had a sleep problem?); and  

• Workplace errors due to sleepiness or sleep problems (thinking about the past three 

months, how many days did you make errors at work because you were too sleepy or you 

had a sleep problem?  

 

Sensitivity Analyses 

Since the use of time intervals for participants to indicate their usual go to bed/get up times 

could potentially bias or impact our findings, we explored the percentage responses in each 

time interval and ran sensitivity analyses in order to confirm our reported outcomes. We also 

ran our analyses in samples where we calculated social jetlag using participant estimated 

sleep duration and, as mentioned above, by using the formulae of Janowski et al., [14] to 

account for any confounding by the over-compensation of weekday sleep deficit on free days. 

 

Statistical analysis and power 
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Data were analyzed using IBM SPSS version 24.0 (IBM Corporation, Armonk, NY, USA) 

using chi-squared tests or ANOVA where appropriate at the univariate level, and binomial 

logistic regression using social jetlag categories cut at 1h as the dependent variable. Factors 

were entered stepwise in the logistic regression models based on biological plausibility. We 

used hierarchal modelling procedures to build the models and selected the most parsimonious 

and biologically plausible models based on whether additional variables, or different 

combinations of variables, improved the model fit. Final models were adjusted for the 

covariate of interest, sex, age, marital status, working status and metropolitan vs rural living 

as well as an interaction term between metropolitan living and age (indicated in table notes). 

Data are presented as odd ratios (OR) and 95% confidence intervals (CI).   
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RESULTS 

Participants were closely matched to the Australian population with regards to age, gender, 

income and geographic location across states, and metropolitan and rural localities [1]. As 

previously reported, the sample reflected a higher proportion of respondents with Bachelor 

degrees or higher than population estimates. 

Of the 1011 participants who completed the survey, 12.7% (N=128) were night, evening or 

rotating shift-workers and excluded from the current analysis due to the confounding 

influence of work schedules on the estimation of social jetlag. We were subsequently able to 

estimate social jetlag in 837 of 883 remaining participants who provided time intervals for go 

to bed/get out of bed times on both work/week and free/weekend days. Of these, 417 were 

current part-time or full-time day workers.  The remaining 420 were not currently working in 

paid employment and were students, volunteers, retirees, homemakers, unemployed or 

disability pensioners.  Participants were fairly evenly distributed across the age categories 

with 10.4, 17.0, 18.2, 18.6, 16.2, 16.4 and 3.2% of participants in the 18-24 y, 25-34 y, 35-44 

y, 45-54 y, 55-64 y, 65-74 y and over 75 year categories, respectively. Body Mass Index 

(BMI) did not differ significantly across the social jetlag groups (Table 1), with similar mean 

kg/m3(+SD) for <1 hour social jetlag (28.07(+0.29), 1-2 hours of social jetlag (27.44+0.51), 

and >2 hours of social jetlag (26.26+0.69). 

Insert Figure 1.  

Demographic factors associated with Social Jetlag  

Characteristics of the participants in our study are described in Table 1, stratified by social 

jetlag. Prevalence frequencies within a range of social jetlag times are shown in Figure 1 but 

overall, one third (31.1%) of participants routinely experience more than 1 hour of social 

jetlag. Only 10 participants (1.2%) had negative, or reverse social jetlag (ie, sleep midpoint 

was later on work/week days compared to free/weekend days, Figure 1). At the univariate 

level (Table 1) and after adjustment for confounders (Table 3), social jetlag in the most 

parsimonious model (3) was associated with age (OR(95 % CI): 4.2(2.2, 7.9), metropolitan 

living (1.7(1.1, 2.6), working part-time or full-time (3.7(2.7, 5.2) and not living with a partner 

(1.7(1.2, 2.4).  

When current work status was split by not-working, part-time and full-time work, only full-

time work was associated with 1-2 h and > 2 h of social jetlag (data not shown). Current 

smoking and drinking more than four caffeinated drinks per day were associated with social 

jetlag in the univariate (Table 1) but not multivariate analyses (Table 2). After adjustment for 

confounding factors listed in Table 3, logistic regression analysis revealed an interaction 
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between age and metropolitan living, in that the effect of metropolitan versus rural living on 

social jetlag >1 h was apparent only in the 35+ age group.  Sleep disorders were not 

associated with social jetlag (Table 1 & 3).  

Insert Table 1. 

Social Jetlag and Work Outcomes in day workers 

Work impacts relating to social jetlag are described in Tables 2 and 3.  A higher proportion of 

working participants with social jetlag >2 h reported being late to work due to going to bed 

too late, sleeping too late, feeling too sleepy when they woke up or due to a sleep problem 

(Table 2).  After adjustment, those with social jetlag > 1 h were more likely to go to work 

when they should have taken sick leave due to their state of health (Tables 3).  

Insert Table 2 

Social Jetlag and bedtime activities  

Having a media device (computer, laptop, tablet, phone or mobile phone) in the bedroom was 

significantly associated with social jetlag even after adjustment for confounders including 

age, marital status, work status and metro-rural living (Table 3). Frequent (more than a few 

times a week) internet use in the hour before bed was significantly associated with social 

jetlag in all univariate (Table 1) and adjusted (Table 3) models.  Sex during the hour before 

bed was significantly associated with social jetlag in the univariate model but not after 

adjustment (Table 3). A greater proportion of respondents with social jetlag of 1-2 and > 2 h 

had an evening preference, slept longer on non-work days and shorter on work or week days, 

were more likely to be wakened by an alarm clock and less likely to wake up on their own 

than respondents with less than 1 hour of social jetlag (Table 1). Participants with social 

jetlag were more likely to report that they often stay up later than they planned on work or 

week days, where often refers to a few times a month or more (Table 1).  

Insert Table 3. 

Sensitivity Analysis 

Of the 837 participants who provided time intervals for time went to bed/got up on both work 

and free days, 86.8% and 81.3% selected one of the 15 min time intervals, and 2.4% and 

10.1% selected from one of the 1 h time intervals provided, for times to wake on a work or 

free day, respectively. For times to bed, 77.1 and 72.5% of the participants selected one of the 

15 min time intervals, and 16.2 and 13.6% selected from one of the 1 h time intervals, on a 

work and free day, respectively. Due to the size of the dataset, the impact of outliers resulting 

from participants selecting from the less common, and thus, wider time interval categories 

and/or look to have made input errors (eg, confusing am/pm) on the online form, was 
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minimal (ie, when we winsorised to 3 standard deviations of the mean this had minimal 

impact on the distribution statistics).  Moreover, sensitivity analyses run using only those 

participants who answered all questions only in the 15 min time intervals gave almost 

identical results to that reported (data not shown). The use of participant estimated sleep 

duration as compared to sleep duration calculated from provided sleep times in the 

calculation of social jetlag had minimal impact on the overall figures reported as did the use 

of alternative formulae relying solely on sleep onset or offset times to account for any 

confounding of over-compensation of sleep debt [14] (data not shown).   
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Discussion 

One third of our survey participants had social jetlag > 1 h. This prevalence is similar to that 

reported in the Dutch population [16] which utilised the Munich Chronotype Questionnaire 

(MCTQ) and slightly lower than that reported in younger populations ([21] Roenneberg et al., 

[22], Rutters et al., [24], [28]). It is not possible to speculate why the prevalence of social 

jetlag in our study is less than that reported in German studies (~70%) as participant 

characteristics are not described for comparison [21, 28].   

A number of socidemographic and behavioural correlates of social jetlag were observed. 

Participants with social jetlag were 2.8 times more likely to sleep longer on non-work or 

weekend days and twice as likely to report an evening preference. Prior studies using 

validated chronotype questionnaires report that evening types are particularly vulnerable to 

social jetlag [21]. In the current study, our self-reported measure of evening preference likely 

over-estimates the number of participants who have a true ‘evening chronotype’ as this 

reflects selection/choice rather than true biological chronotype using an established indicator 

of morningness/eveningness; nevertheless, there is still a considerable percentage of 

participants with social jetlag who do not identify as having an evening preference, or did not 

sleep longer on non-work days than work days.  This suggests that social jetlag is not just a 

reflection of evening preference and/or sleep duration. Other social pressures must also be 

playing a role.   

Social jetlag was also associated with technology access in the bedroom as well as with 

internet use in the hour before bed. Given that our study is cross-sectional, we cannot infer 

directional causality between social jetlag, media devices in the bedroom and internet use. 

However, our participants with social jetlag were almost twice as likely to report that they 

often went to bed later than they planned on weeknights.  This suggests that although they 

may recognise a need, or intend to get more sleep on week days, they are still placing social 

or lifestyle activities above their need for sleep. Moreover, this is supported by recent 

evidence in Australian young adults suggesting that technology use, in addition to time 

demands, difficulty switching off and unpredictable routines, are known barriers to changing 

sleep behaviours despite desiring more efficient and better quality sleep (Paterson et al., 

[20]).  Furthermore, previous studies suggest that technology use may be associated with 

shortened sleep duration (Gamble et al., [8], Hysing et al., [13], Kader Maideen et al., [15]), 

later bed and rise times across work and free days (Fossum et al., [6]), increased fatigue 

(Exelmans and Van den Bulck, [3], Exelmans and Van den Bulck, [4]), poorer sleep quality 

[3, 4], difficulty falling asleep (Gradisar et al., [9]) and unrefreshing sleep [3, 4]. Social jetlag 
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itself has been associated with unhealthy lifestyle choices as well as poor health and cognitive 

outcomes [2, 10, 16, 17, 20, 21], although this is not seen in all studies (Knapen et al., 2017). 

Further, some studies suggest social jetlag may in some cases be a by-product of health states 

rather than a cause. One longitudinal study found substance abuse affects social jetlag but this 

relationship was not bidirectional (Tavernier et al., 2015); in another study decreases in social 

jetlag did not alter well-being [14]. However, regardless of the direction of the association, 

the potential for frequent internet use to further alter sleep timing, duration and quality in 

individuals experiencing social jetlag is of some concern. In relation to this, small studies 

have recently shown that blue-enriched white light was associated with attenuation of 

evening rise in melatonin in young adults (Gabel et al., [7])  and significant correlations 

between color temperature of light and dim light melatonin onset in adults  and children 

(Shigekazu et al., 2016).  

 

Some negative work-related consequences were associated with social jetlag and 

worthy of consideration. Where work outputs were concerned, we found that amongst 

working participants, those with social jetlag were twice as likely to also report a higher rate 

of going to work when they should have taken sick leave. This suggests that individuals with 

one or more hours of social jetlag are either not as able to recognise the signs of being too 

sick for work prior to going in to their workplaces, or feel a degree of pressure/need to attend 

despite being unwell. Given social jetlag of more than an hour was present in one third of our 

study population, this could potentially have serious consequences for driver alertness and 

consequently on safety on the way to work, the spread of contagious illness in the workplace, 

and the risk of workplace injury.  

The strengths of our study include a sample which is representative of the Australian 

population in terms of most demographic criteria [1], and not confined to a specific 

population group such as student populations, as well as consideration of multiple 

sociodemographic, health and lifestyle-related covariates.  Study limitations include the use 

of an online survey (limiting it to computer literate individuals), the lack of a validated 

chronotype questionnaire (such as the MCTQ) and self-report data which may have 

influenced our results. Causality cannot be inferred.  Clearly the interval between bedtime 

and rise time is not equivalent to actual sleep time, and self-reported estimates of sleep 

duration and sleep times are subjective.  Use of wrist actigraphy would improve the sleep 

measures reported in future studies such as this one.  
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In conclusion, we have highlighted that one third of Australian adults experience 

social jetlag. Social jetlag was associated with media access in the bedroom and internet use 

in the hour before bed.  Participants with social jetlag were also more likely to go to work 

when they should have taken sick leave.  Further studies (particularly longitudinal population 

studies) of social jetlag, internet use, leisure behaviours, long-term health and work 

productivity outcomes are clearly needed in adults to confirm our survey findings and to 

answer the questions arising from this research.  However, our findings reiterate that good 

sleep hygiene in adults should include warnings about the potential impacts of media or 

internet use in the hour before bed as well as advice to support individuals to determine 

whether their sleep patterns on weekdays and weekends align with their biological clocks, in 

order to minimise social jetlag, and any associated work impacts, in our community.   
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Figure Legends 

Figure 1. Frequency of social jetlag by time category in Australian Sleep Health Study 

participants. The number of participants in each category is shown in brackets. 
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Figure 1.   
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Table 1.  Participant characteristics stratified for social jetlag in day workers and non-

workers (n=837). 

 Social Jetlag 
 < 1 h 1-2 h 2+ h 
Demographics    
Number of participants (%) 577 (68.9) 173 (20.7) 87 (10.4) 
Sex, Male (%) 49.2 46.8 50.6 
Age, 18-34 y (%) 22.4 34.7* 46.0* 
Education, lower (%) 66.7 60.1 65.5 
Financial Strain (%) 35.2 37.0 26.4 
Country of Birth, Australia (%) 72.3 79.2 72.4 
Metropolitan living (%)a  61.4 69.4 79.3* 

Job status, % currently working (%) 40.2 72.8* 66.7* 
Currently married or living with partner, 
no (%) 

34.1 41.6 52.9* 

Lifestyle Choices    

Smoking, Current (%) 22.7 20.8 37.9* 
Caffeinated Drinks, ≥ 4 per day (%) 32.2 24.9 47.1* 
Body Mass Index, 25+ (%)b 56.0 48.0 48.3 
Alcohol Use, Moderate-Heavy (%)  25.6 31.2 25.3 
Driving Dangerously, % 22.0 28.9 31.0 
Sleep Characteristics     
Usual Sleep Duration, Non-work, hours, 
mean (SD) 

7.3 (1.6) 8.1 (1.3)* 8.5 (1.7)* 

Usual Sleep Duration, Non-work, ≥ 9 h, % 16.9 33.3* 47.0* 
Usual Sleep Duration, Work, hours, mean 
(SD) 

7.1 (1.5) 7.1 (1.4) 6.7 (1.3)* 

Usual Sleep Duration, Work, < 5.5 h, % 10.9 2.4* 7.2 
Social Jetlag, min, mean (SD) 15.0 (29.8) 87.0 (17.4) 173.8 (49.2) 
Evening preference/evening alertness, % 33.3 43.9* 60.9* 
Obstructive sleep apneac, % 18.2 17.3 19.5 
Insomnia, % 24.1 15.6 14.9 
Daytime Sleepiness, ESS > 11, % 17.0 17.3 21.8 
Sleeping with children most nights 4.5 3.5 3.4 
Sleeping with pets most nights 5.9 6.9 5.7 
Sleep alone most nights 38.1 42.2 48.3 
Often stay up later than planned on 
weeknightsd % 

65.9 78.6* 87.4* 

Television in bedroom 43.5 42.8 43.7 
Laptop/Computer/Tablet in bedroom 37.1 52.6* 67.8* 
Telephone/Mobile in bedroom 66.4 78.6* 83.9* 
Radio/Stereo in bedroom 40.0 43.4 31.0 
Activity in the hour before bed    
Watched television, ≥ few times a week 
(%) 

78.7 76.9 65.5* 
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Listened to radio, ≥ few times a week (%) 18.5 24.9 20.7 
Internet, ≥ few times a week (%) 65.9 78.0* 86.2* 
Read, ≥ few times a week (%) 36.2 42.2 35.6 
Sex, ≥ few times a week (%) 13.5 22.5* 24.1* 
Exercise, ≥ few times a week (%) 10.6 15.0 16.1 
Time with family, ≥ few times a week (%) 28.8 38.2 26.4 
Alcohol, ≥ few times a week (%) 21.3 26.6 23.0 
Bath, ≥ few times a week (%) 37.1 45.1 31.0 
What wakes you up in the morning    
Alarm Clock 17.9 40.5* 44.8* 
Wake up on your own 57.0 29.5* 34.5* 
Bed partner, children, pet, light, other 25.1 30.1 20.7 

% refers to percent within social jetlag category.  *Significantly different from social jetlag < 1 h (Bonferroni 
method). aIn comparison to rural living and a small group of individuals living in the Australian Capital 
Territory and Northern Territory, which is considered mixed metropolitan/rural lifestyle; bBody Mass Index was 
not available in 11.3, 13.3, and 11.5% of participants in < 1h, 1-2h and 2+ social jetlag categories, respectively. 
Remaining participants had normal BMI, under 25; cUndiagnosed and diagnosed; dStayed up later than planned 
on weeknights a few times a month, a few times a week or almost every night.  
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Table 2.  Prevalence, expressed as a percentage (%) of work related factors and outcomes in 
a ‘currently working’ subset of survey participants, stratified by social jetlag (n=417 day 
workers). 

Work Impact Day workers (%) 
 < 1 h 1-2 h 2h + 

Number of participants, N (%) 233 
(55.9) 

126 
(30.2) 

58 
(13.6) 

Full-time day vs part-time day shift, % 71.7 75.4 74.1 
Did work relating to job ≥ a few times per week in 
the hour before bed 

19.8 14.3 24.1 

Missed > 1 day of work in the past month due to a 
mental or physical health problem , % 

23.3 23.8 32.8 

Told supervisor you were not alert enough at work, 
yes 

6.0 4.0 5.2 

Made errors at work ≥ 1 day in the past 3 months due 
to a sleep problem or being too sleepy, % 

16.4 19.8 17.2 

Missed ≥ 1 day in the past 3 months due to a sleep 
problem or being too sleepy, % 

12.9 15.1 19.0 

Late to work due to going to bed too late, sleeping too 
late, too sleepy when woke or sleep problem 

12.9 15.1 27.6* 

Went to work ≥ 3 days in the past year when should 
have taken sick leave due to your state of health, % 

25.9 40.5* 37.9 

Fallen asleep at work in the past month, % 16.8 13.5 17.2 
  *Significantly different from social jetlag < 1 h (Bonferroni method). 
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Table 3.  Multivariable adjusted associations of each of the listed sleep habits and 
behaviours, sleep hygiene and work factors with social jetlag (>1h, Y/N), in day workers and 
non-workers. 

 Social Jetlaga 

 Model 1 Model 2 Model 3 

 B(SE) OR(95% CI)  B(SE) OR(95% CI)  B(SE) OR(95% CI)  
Evening Preference 0.59 (0.16) 1.8 (1.33, 

2.46) 
0.66 (0.17) 1.9 (1.40, 

2.68) 
0.68 (0.17) 2.0 (1.42, 

2.72) 
Often stay up later 
than planned on 
weeknight 

0.75 (0.19) 2.1 (1.47, 
3.04) 

0.65 (0.19) 1.9 (1.31, 
2.79) 

0.65 (0.19) 1.9 (1.31, 
2.80) 

Usual sleep duration on work day:      
< 5.5 h -0.32 (0.26) 0.73 (0.44, 

1.21) 
-0.28 
(0.28) 

0.75 (0.44, 
1.31) 

-0.22 
(0.28) 

0.8 (0.46, 
1.39) 

≥ 9.9 h -0.63 (0.32) 0.53 (0.29, 
0.99) 

-0.40 
(0.33) 

0.67 (0.35, 
1.29) 

-0.32 
(0.33) 

0.73 (0.38, 
1.39) 

Usual sleep duration on non-work 
day: 

     

< 5.5 h -0.71 (0.36) 0.5 (0.24, 
0.99) 

-0.56 
(0.38) 

0.57 (0.27, 
1.20) 

-0.56 
(0.38) 

0.6 (0.27, 
1.20) 

≥ 9.9 h 0.91 (0.18) 1.8 (1.27, 
2.53) 

1.02 (0.19) 2.8 (1.89, 
4.04) 

1.03 (0.20) 2.8 (1.91, 
4.10) 

Computer/Laptop/Ta
blet in bedroom 

0.67 (0.16) 2.0 (1.43, 
2.70) 

0.55 (0.17) 1.7 (1.24, 
2.44) 

0.54 (0.17) 1.7 (1.22, 
2.39) 

Phone in bedroom 0.59 (0.19) 1.8 (1.25, 
2.58) 

0.49 (0.29) 1.6 (1.12, 
2.39) 

0.48 (0.19) 1.6 (1.11, 
2.37) 

Internet in hour 
before bed 

0.65 (0.18) 1.9 (1.33, 
2.74) 

0.55 (0.19) 1.7 (1.19, 
2.54) 

0.52 (0.19) 1.7 (1.15, 
2.45) 

Sex in hr before bed 0.51 (0.20) 1.7 (1.13, 
2.44) 

0.35 (0.21) 1.4 (0.94, 
2.15) 

0.36 (0.21) 1.4 (0.95, 
2.17) 

Work Outcomes in N = 416 current workers only  
Late to work 0.38 (0.28) 1.5 (0.85, 

2.52) 
0.39 (0.28) 1.5 (0.86, 

2.56) 
0.38 (0.28) 1.5 (0.85, 

2.53) 
Should have taken 
sick leave 

0.66 (0.22) 1.9 (1.27, 
2.97) 

0.70 (0.22) 2.0 (1.30, 
3.09) 

0.66 (0.22) 1.9 (1.27, 
2.97) 

aLogistic regression models express the association between social jetlag with each of the 
primary independent sleep habits and behaviours, sleep hygiene, and work factors adjusted 
for covariates by Model: Model 1 adjusted for age and sex; Model 2 adjusted for age, sex, 
marital status, work status, metropolitan living, current smoking and more than four 
caffeinated drinks per day plus variable of interest (if not otherwise listed).  Model 3 is the 
most parsimonious model: adjusted for age, marital status, work status and metropolitan 
living plus the significant interaction term for age by metro living plus variable of interest. 
Metropolitan living by age interaction term has B (SE) = -1.00 (0.39) and OR (95%CI) = 0.37 
(0.17, 0.78) p = 0.00 ie, where social jetlag is concerned, metropolitan living differs from 
rural living only in the over 35 age group. Bold, p ≤ 0.05. Note: adjusting for variables listed 
in Model 3 plus long sleep duration > 9 h on free day and/or evening preference had minimal 
impact on the numbers presented for Model 3 (data not shown).  
 




