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Commentary

Introduction

Poor sleep behavior, along with physical inactivity and 
poor diet, has been associated with childhood obesity.1-3 
There are several aspects of sleep that are important con-
tributors to a child’s health and well-being such as sleep 
duration, sleep disorders (eg, sleep apnea), and sleep pat-
terns (bed/wake times). A recent meta-analysis of pro-
spective studies, which included 35 540 children aged 0 
to18 years, reported that children who fell short of 
national sleep recommendations were 71% more likely 
(odds ratio [OR]: 1.71, 95% confidence interval [CI]: 
1.36 to 2.14) to be obese.4 Similarly, several studies have 
reported associations between sleep disorders and obe-
sity in children, and sleep patterns (eg, late bed/late 
wake) with unfavorable weight profiles.1,5 More recently, 
“social jetlag” (SJL), the discrepancy between an indi-
vidual’s circadian clock and social rhythm, has been 
identified by sleep researchers and public health practi-
tioners as an important aspect of sleep that may be con-
tributing to unhealthy weight gain.6,7 The occurrence of 
SJL has been associated with being overweight (OR: 
3.30, 95% CI: 2.51 to 4.33) in a group of more than 65 
000 European adults,7 and one small study of 77 adoles-
cents aged 14 to 17 years reported positive associations 
between SJL with body mass index (BMI) and waist to 
hip ratio (WHR).6 However, until recently no studies had 
examined whether SJL is associated with obesity in chil-
dren, nor had any study in children simultaneously exam-
ined the importance of sleep duration, sleep disorders, 
and SJL to obesity. This commentary will present and 
interpret a recent study that attempted to address this gap 
in knowledge,8 and will contextualize the findings with 
regard to the “Structured Days Hypothesis” (SDH).9

What Is “Social Jetlag” and the 
“Structured Days Hypothesis”?

Although SJL is understudied in preadolescent children, 
researchers have attempted to understand children’s 

obesogenic behaviors such as sleep through other mech-
anisms that align closely with SJL. One of these mecha-
nisms is SDH.9 The SDH posits that a structured day, 
defined as a preplanned, segmented, and adult-super-
vised compulsory environment (eg, school weekday), 
plays an overall protective role for children against obe-
sogenic behaviors and, ultimately, prevents the occur-
rence of negative health outcomes. In the instance of 
sleep, a structured day, such as a school weekday, is 
more likely to impose a consistent bed and wake time 
for a child, whereas during a less-structured day, such as 
a weekend day, bed and wake times may shift later, thus, 
creating SJL.

Social jetlag can be measured as the difference in 
hours between the midpoint of sleep at work/school and 
free days. For example, a person may go to bed at 10:00 pm 
and wakes at 6:00 am during weekdays and goes to bed 
at 12:00 am and wakes at 8:00 am during weekends. The 
midpoints of the individual’s sleep periods are 2:00 am 
(weekday) and 4:00 am (weekend), respectively. The 
individual’s SJL in this example would be the absolute 
difference between these 2 midpoints, which is 2 hours. 
Although simple to measure, there is currently a lack of 
evidence examining whether obesity is associated with 
SJL in children; therefore, we recently conducted a 
study to investigate whether sleep duration, sleep disor-
ders, and SJL are associated with body composition in 
preadolescent children.

Sleep-wake and metabolism cycles, which are 
tightly interconnected at the molecular level, are regu-
lated by the circadian clock.10 In modern society, the 
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rhythmicity of the circadian clock is often disrupted by 
social obligations, including work and school sched-
ules, and this can lead to SJL. This circadian desyn-
chrony is thought to create disturbances in metabolic 
processes that are linked to weight gain.11,12 At present, 
our understanding of the biological mechanisms that 
link SJL to obesity are still limited, but the relation-
ships are likely to be complex and involve both behav-
ioral and biological components.

How Did We Conduct an SJL Study 
and What Were the Findings?

A cross-sectional sample of 341 children (50% females) 
aged 8 to 10 years were recruited from 3 representative 
sample sites across New Zealand. Body composition 
was estimated in 4 ways: body fat (%), fat mass index 
(FMI), WHR, and BMI. The 3 sleep variables of inter-
est were average sleep duration, sleep disorders, and 
SJL. Sleep duration was recorded using a parent-
reported, single-item habitual school/weekday sleep 
survey. Sleep disorders were estimated using the 
Children’s Sleep Habits Questionnaire. The absolute 
difference (minutes/night) between the midpoints of 
sleep on weekdays versus weekend was used as a proxy 
for SJL. Following adjustment for possible confound-
ers (age, sex, ethnicity, and school decile rating [social 
economic status]), sleep duration was only associated 
with WHR (β = −0.008, 95% CI: −0.015 to 0.000), 
and sleep disorders was only associated with FMI (β = 
−0.034, 95% CI: −0.002 to −0.067 kg/m2). SJL, how-
ever, was associated with all 4 body composition vari-
ables. A 1-hour increase in SJL was associated with a 
2.98% (95% CI: 0.41% to 5.55%) increase in body fat, 
0.51 kg/m2 (95% CI: 0.11 to 0.91 kg/m2) increase in 
FMI, a 0.90 kg/m2 (95% CI: 0.21 to 1.58 kg/m2) 
increase in BMI, and a 0.013 (95% CI: 0.003 to 0.023) 
increase in WHR. The importance of the association 
between SJL and adiposity is strengthened when con-
sidering that 121 (35%) children had an SJL ⩾1 hour. 
Furthermore, 92% of the children did achieve, on aver-
age, the minimum 9 hours of sleep recommended by 
the national guidelines in New Zealand, and the find-
ings were not confounded by different sleep durations 
on weekdays and free days (weekend).

How Do These Findings Affect the 
Health of the Public?

While sleep duration, sleep disorders, and SJL were all 
found to be associated with body composition in pre-
adolescent children, the positive association between 
SJL and body composition was consistent across all 4 

measures of adiposity. Although these findings have 
been replicated in adolescents,6 this is the first known 
study to show the negative impact that SJL has on body 
composition in elementary school–aged children. These 
preliminary findings suggest that SJL may be an impor-
tant and measurable public health target in children.

Results from this study show that the amount of sleep 
children obtained during the week, on average, was the 
same as that during the weekend. However, children 
shifted both bed and wake times between weekdays and 
weekends, contributing to SJL. Conceivably, it is likely 
this shift is occurring due to the less-structured nature of 
weekend days/nights, where parents are affording chil-
dren more freedoms to go to bed and wake later as the 
demands of the school/weekday for both parent and 
child are typically not present during the weekend. 
Placing this in the context of the SDH, more structured 
days (ie, school/weekdays) regulate children’s sleep-
wake patterns due to externally imposed demands placed 
on the child/parent such as school start times. The pres-
ence of this “external structure” can affect rules and rou-
tines in the household such as regularly-enforced 
bedtimes and evening pre-bedtime practices (eg, home-
work, regulated screen time, and set dinner time) during 
the week. On weekend days/nights these rules and rou-
tines are considerably reduced and/or nonexistent; there-
fore, a discrepancy in sleep schedules and patterns occur 
between weekdays and weekends, and SJL occurs on a 
weekly basis.

One potential solution to reduce SJL is modifying the 
sleep-wake patterns of children. Early school start times 
conflict with the normal developmental shift in circa-
dian biology that favors “phase delay” (late morning-
late day activities and later bedtimes) during puberty 
development, as indicated by daily endocrine rhythms.13 
In addition, adolescents are faced with increasing 
demands and distractions that can influence sleep-wake 
patterns, such as homework, electronic media, and 
greater autonomy of when to go to bed.14 An adolescent-
based systematic review found that interventions aimed 
at reducing SJL by delaying school start times by up to 
an hour have shown improvements in sleep duration and 
reduced SJL.15 Though the same review reported that 
few interventions exist that have assessed the impact on 
health-related outcomes such as adiposity or BMI.15

In summary, the SDH can help identify potential tar-
gets for intervention to help mitigate SJL. Research 
efforts focused on reducing SJL may have a far-reaching 
impact on childhood obesity. Further research is needed 
to (1) confirm the impact of SJL on preadolescent chil-
dren’s health-related outcomes and to (2) examine the 
efficacy of interventions aimed at reducing SJL on chil-
dren’s health-related outcomes.
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