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Adolescent obesity is highly prevalent, but there is mounting evidence that this public
health problem can be partly addressed by targeting improvements in sleep patterns.
Currently, 58% of middle school-aged children and 78% of high school-aged adolescents
sleep insufficiently.23 Meta-analyses of cross-sectional studies indicate that shorter sleep
duration is associated with up to an 80% increased likelihood of childhood obesity.*®
Longitudinal studies, providing evidence of temporality, report that adolescents with shorter
sleep durations are more likely to have higher body mass index growth trajectories,® and a
meta-analysis reported that shorter sleep duration was associated with a 2-fold increased risk
of developing obesity in childhood.” These data support the need for the experimental
evaluation of sleep extension interventions for the prevention and treatment of adolescent
obesity. However, sleep is multidimensional and few studies have examined whether sleep
traits other than duration also contribute to adolescent obesity and related cardiometabolic
risk. Sleep timing traits are of particular interest, given that circadian rhythms have been
linked to metabolism and weight regulation.

In this issue of JAMA Pediatrics, Cespedes Feliciano et al® helped to address this gap by
testing whether sleep timing traits were associated with fat mass and cardiometabolic risk
factors in a large cross-sectional sample of adolescents (N = 804; aged 12-17 years; 52.0%
female) enrolled in Project Viva, a cohort study of mother-child dyads from Massachusetts.
Self-reported evening chronotype, a pattern characterized by a later bedtime and later
awakening, was associated with higher fat mass in girls. Furthermore, the participants wore
an actigraphy device on their wrist for 1 week that allowed for an objective estimate of the
sleep timing trait “social jet lag” (the midsleep point difference between weekend nights and
weekday nights). Again, a sex difference was observed: later sleep mid-point on weekend
nights, relative to weeknights, was associated with higher fat mass in girls. More important,
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the fat mass associations described for chronotype and social jet lag were attenuated, but
remained, after adjustment for sleep duration. These results indicate that sleep timing needs
to be considered for the prevention and treatment of adolescent obesity, particularly among
girls. No associations were observed between these sleep timing traits and cardiometabolic
markers.8

These findings build on the extensive epidemiologic data linking shorter sleep duration with
adolescent obesity. A critical next step is to ensure that the findings regarding sleep duration
and sleep timing are integrated so that overall sleep patterns are optimized to help manage
adolescent weight status. For example, a prior Project Viva study reported an association
between shorter sleep duration and higher fat mass among adolescents of both sexes.?
However, no sleep timing trait was included as a covariate in that prior study, so it is not
known if the sleep duration associations with fat mass are independent of sleep timing.
Given the findings of the present study by Cespedes Feliciano et al,® future studies should
consider adjusting for sleep timing when investigating the association between sleep
duration and cardiometabolic outcomes. It may also be of interest to test for interactions
between sleep duration and sleep timing traits to determine if there are optimal combinations
of sleep duration and timing to ideally help prevent or treat adolescent obesity. Otherwise, it
will be challenging to translate these findings into effective sleep intervention approaches.
Should we primarily target sleep duration extension in adolescents? Or would it be more
efficacious for weight management to primarily focus on aligning adolescents’ sleep periods
with their sleep timing preferences? Given substantial intraindividual variability in pediatric
sleep patterns, optimal combinations may also depend on other characteristics, such as race/
ethnicity and medical and psychiatric comorbidities, 10 and additional research is needed.

Delaying high school start times is one approach that can increase sleep duration and reduce
social jet lag, as discussed by Cespedes Feliciano et al.8 A growing number of school
districts in the United States are adopting later high school start time policies. To
accommodate this change, elementary school start times are typically advanced and middle
school start times often remain unchanged; therefore, this policy change may not reach the
middle school-aged children included in the sample.8 Although this change may initially
require some logistical reorganization—on the part of teachers and school personnel, families,
athletic teams, and other community stakeholders—it is feasible and affordable and can
essentially reach all high school students within a school district. In Seattle, Washington,
delaying high school start times by 1 hour increased median sleep duration by 30 minutes
per night (6.8-7.4 hours).11 Adolescents’ weekday bedtimes did not change, but their wake
times were later, resulting in a better correspondence between weekday and weekend sleep
timing (ie, reduced social jet lag). This policy-level approach therefore is positively
associated with both sleep duration and 1 sleep timing trait; it will be important to evaluate if
delayed school start times also yield improvements in weight status among adolescents.

Delaying high school start times is a promising approach for increasing sleep duration and
reducing social jet lag. However, it should be emphasized that this approach does not change
timing of sleep onset and does not change sleep duration or sleep timing on weekend nights.
11 Furthermore, the increased median sleep duration to 7.4 hours per night means that more
than half of the adolescents still do not meet the recommended minimum of 8 hours of sleep
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per day.311 These points of emphasis are important because laboratory-based sleep
restriction studies show that very short sleep duration (4-5 hours per night) leads to rapid
weight gain as a consequence of excess caloric intake, which occurs in the late evening1213;
data from nocturnal animals consistently demonstrate that the equivalent of night eating in
humans is particularly obesogenic.1# In addition, adolescents who are experimentally
restricted to 6.5 hours per night of sleep via later timing of sleep onset consume foods with a
higher glycemic index.1® Therefore, promoting earlier bedtimes to increase sleep duration
and reduce opportunities to eat later at night may be the most efficacious sleep-promoting
approach to ensure healthier weight among adolescents. Of course, successfully changing
the timing of sleep onset to occur earlier will be challenging among adolescents who prefer
later bedtimes. For these adolescents, ensuring an earlier sleep schedule with a set wake time
on both weekdays and weekends maybe particularly important. Cespedes Feliciano et al®
also discuss the use of bright-light therapy during the daytime and limiting screen time
exposure, especially in the bedroom and close to bedtime. These behavioral approaches may
be critical for helping adolescents achieve earlier timing of sleep onset.

Much has been written about precision health care, an effort to match patients with specific
preventive measures or therapies most likely to be effective for them. Although often
discussed in the context of oncology, results such as those from the study by Cespedes
Feliciano et al® help to inform the delivery of a different type of precision health care:
precision primary care and adolescent medicine. Understanding commonalities as well as
differences between sleep for adolescent girls and boys, as highlighted in the study, can help
clinicians tailor their messages as they provide guidance and suggestions to adolescents and
their parents to improve sleep and, consequently, health. Anticipatory guidance during the
transition to adolescence or onset of puberty about changes in sleep duration, circadian
preferences, and sleep timing maybe especially beneficial. These messages have become
increasingly important as the links between sleep and obesity have been better defined.

In summary, shorter sleep duration and later sleep timing have been implicated with
adolescent obesity. Cespedes Feliciano et al® provide compelling evidence that an evening
preference and social jet lag are linked to increased adiposity in adolescent girls, even when
considering sleep duration and other sociodemographic factors. Delaying high school start
times can increase sleep duration and reduce social jet lag by facilitating later wake times,
but we do not yet know if this policy-level change reduces the prevalence of adolescent
obesity and it does not completely resolve insufficient sleep duration. Interventions that also
target earlier timing of sleep onset could further help to improve overall sleep patterns and
improve adolescent weight status. The tailoring of messages to specific subgroups of
adolescents, enabled by studies like the one by Cespedes Feliciano et al,® may help pediatric
clinicians become more effective and efficient in providing advice that addresses the
epidemics of poor sleep and obesity in adolescence. Future research should examine the
relative contribution of sleep duration and timing to cardiometabolic outcomes
longitudinally, as well as the outcome of behavioral sleep interventions that aim to optimize
sleep duration and timing in adolescence.
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