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Getting sufficient and regular sleep is ideal, yet this is rarely
achieved in today’s modern life. According to a 2020 national
survey of over 390 000 Americans, approximately one-third of
adults sleep <7 hours per night [1]. Individuals deprived of sleep
on weekdays-workdays are faced with a dilemma on the week-
ends-non-workdays: should they catch up on sleep (i.e. prioritize
sleep duration) or continue to maintain the same sleep schedule
during the workdays (i.e. prioritize sleep regularity)?

The National Sleep Foundation’s recent consensus statement
recommends up to 1-2 hours of weekend catch-up sleep and/or
naps to help offset potential sleep debt accumulated during the
weekdays [2]. This guideline considers both the positive effects of
additional sleep and the negative impacts of irregular sleep and/or
rhythm patterns in young [3-5] and older adults [6, 7]. However, an
optimal solution for the dilemma is still lacking, calling for a direct
comparison of the benefits and costs of weekend catch-up sleep.

In the current issue of SLEEP, a new study by Chaput et al. [8]
offers insights into this research question in the context of car-
diovascular health and mortality. Strengths of this study include
the use of objectively measured sleep and a longitudinal study
design. They analyzed actigraphy data from 73 513 UK Biobank
participants and defined weekend catch-up sleep as the amount
of additional sleep on weekends compared to weekdays. The out-
come measures were all-cause mortality and cardiovascular dis-
ease (CVD) incidence over a follow-up period of 8 years (SD = 0.9
years). They found that weekend catch-up sleep was not associ-
ated with all-cause mortality or CVD incidence, after adjusting
for demographics, physical activity, diet, alcohol consumption,
smoking, medical history, shiftwork history, and chronotype.

These results are intriguing when compared with previous
cross-sectional studies that consistently reported potential bene-
fits of weekend catch-up sleep, showing its associations with bet-
ter mental and physical health outcomes, such as lower incidence
of depression [9, 10], lower body mass index [11], reduced meta-
bolic syndrome [12], and decreased systemic inflammation [13]. A
possible explanation for the findings from Chaput et al’s study is

that the benefits of catch-up sleep were counterbalanced by the
costs of increased sleep irregularity across weekdays and week-
ends. However, sleep regularity was not measured in this study,
making it difficult to directly address this possibility. Weekdays-
weekends sleep regularity, nevertheless, should be given atten-
tion in future research on catch-up/recovery sleep.

While Chaput et al. [8] found a lack of overall beneficial or det-
rimental health effects of weekend catch-up sleep, further inves-
tigations into the effect modifiers are also warranted. Whether
or not sleep debt occurred during weekdays may be one of these
factors. The impact of weekend catch-up sleep may also vary
based on the amount of sleep recuperated. These possibilities are
supported by studies observing the interaction effects of weekend
catch-up sleep and weekday sleep durations on CVD and other
health outcomes [13]. For example, Zhu et al. analyzed cross-
sectional data from 3400 adults in the United States and found
that weekend catch-up sleep was associated with a lower prev-
alence of CVD, but only among those who slept <6 hours during
weekdays [14]. However, this finding was not replicated in Chaput
et al’s study, where sensitivity analyses of weekday short sleep-
ers (<6 hours/day) revealed no overall benefits or costs at any
amount of recuperated sleep on weekends (0-1, 1-2, or >2 hours)
on all-cause mortality or CVD [8]. In a previous study, sleep dura-
tion of <5 hours was related to all-cause mortality in the same
actigraphy subpopulation of the UK Biobank [15]. This implies
that Chaput et al’s study may benefit from establishing the rela-
tionship between device-measured sleep duration and mortality
or CVD prior to their investigation on weekday-weekend sleep
duration differences. Such a practice may help identify an appro-
priate cutoff value for their sensitivity analysis strategy.

Additional factors that might modify the effects of catch-up
sleep, such as sleep disorders, habitual sleep quality, and sleep
regularity, should be investigated in future research. For example,
could the associations between weekend catch-up sleep and health
outcomes differ among individuals at varied risk levels? Concerns
have been raised about the representativeness of the UK Biobank
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due to a “healthy volunteer” selection bias [16]. Moreover, Chaput et
al. did not undertake additional stratified analyses based on poten-
tial risk factors, such as age, biological sex, and status/history of
shift work. This limitation may hinder the interpretation and gen-
eralizability of the results to populations with greater risk. Another
limitation concerns the composition of the control group. In their
main analysis, the control group included individuals who slept
more than an hour longer on weekdays compared to weekends.
This raises concerns about potential confounding effects related
to weekend sleep debt. This limitation was partially addressed by
their sensitivity analysis, in which Chaput et al. refined the con-
trol group to include only participants who slept no more than 30
minutes longer on weekdays than on weekends. They found that
weekend catch-up sleep between 0 and 2 hours was not associated
with mortality, whereas catch-up sleep >2 hours was associated
with increased all-cause mortality [8]. These results further imply
a dose-response relationship between catch-up sleep amount and
health outcomes [9, 13].

Besides the amount of catch-up sleep, timing could also be con-
sidered. Though the eFigure 1 in Chaput et al’s article illustrates
the distribution of sleep onset and offset times, it would be more
informative to generate these depictions separately for weekdays
and weekends. Additionally, it would be more beneficial to focus
on the differences in sleep onset—offset times between weekdays
and weekends for individual participants. The rationale is that
catch-up sleep during weekends that falls outside an individual’s
habitual sleep window may differ from that within the habitual
sleep window in the context of sleep regularity, circadian rhythm,
and health benefits. Additionally, different approaches to catch-
ing up on sleep, such as going to bed earlier, waking up later, or
napping during the day, might have different circadian and health
implications. For instance, delaying wake-up time can reduce the
duration of morning light exposure, delay the circadian phase [17],
and increase the likelihood of skipping breakfast [18], all associ-
ated with negative health outcomes. Napping is associated with
adverse health outcomes, particularly in older adults [19]. In addi-
tion, our recent study indicates that naps at different times of day
are differentially related to neurocognitive health [20].

Overall, the null results from Chaput et al. could suggest that
catch-up sleep offers no benefits. As the first study with a large
cohort sample size, objectively measured sleep, and longitudi-
nal assessment of outcomes, this work prompts further explo-
ration into the tradeoff between benefits and costs of weekend
catch-up sleep, especially in terms of optimal duration and tim-
ing of catch-up sleep that best promotes health. Nevertheless,
these findings still warrant independent external replications.
Implementing and interpreting the current sleep scoring based
on actigraphy also requires extreme caution [21]. Ideally, future
research should utilize more accurate sleep assessments, such as
polysomnography. Individual differences in demographics, sleep
history, and lifestyles should be considered to inform personal-
ized approaches to catch-up sleep. Moving forward, experimen-
tal studies could help establish the causal effects for individuals
with different demographic and health backgrounds, informing
more precise and practical sleep guidelines for the public.
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