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Abstract

Study Objectives: Sleep duration is a key component of overall sleep health, but prior population-level studies characterizing this have
relied on brief self-report questions (often one item) or used different objective devices within the same study. We examined the normal
variation of sleep duration in an adult population using a single consumer-grade wearable device with a unified algorithm.

Methods: Retrospective cohort study conducted in the United States. Data were analyzed from 274 128 US-based adults aged 20 to 69
who used a Samsung Galaxy Watch between February 2023 and April 2023; participants were included if they had >20 valid weekdays
and >8 valid weekend days of data. Sleep duration was the primary outcome, defined as the longest continuous nighttime sleep period
between 6:00 pm and 6:00 am averaged over a 3-month period. Sleep duration and weekday-weekend variability were examined across
age groups and by sex using descriptive statistics and independent t-tests.

Results: Overall, average sleep duration was 7.57 h, with a 10th-90th percentile range of 6.5-8.9 h. Sleep duration was shortest in the
40-49-year-old group (7.54 h) and longest in the 60-69-year-old group (7.75 h; p <.001). Overall, 23.0 per cent of adults slept <7 h, more
commonly among those aged 40-49 (25.1 per cent) and 50-59 (24.7 per cent). Across all age groups, weekend sleep was longer than
weekday sleep by an average of 28 min, with the largest gap in the 40-49-year-old group (34 min) and the smallest in the 60-69 year-old
group (20 min). Women consistently slept longer than men (+18 min on average) and exhibited greater between-subject variability in
total sleep duration (SD=1.61 h for women vs. 1.54 h for men).

Conclusions: This study demonstrates considerable variability in objectively measured sleep duration across adulthood, spanning a
broad range and differing by age groups and sex. These findings provide reference distributions that may inform clinical expectations
and public health messaging regarding sleep duration.

Key words: sleep duration; wearable technology; consumer sleep tracking; age differences; sex differences; weekday-weekend
variability; Samsung Galaxy Watch

Submitted: 6 November, 2025; Revised: 28 April, 2026; Accepted: 28 April, 2026

© The Author(s) 2026. Published by Oxford University Press on behalf of Sleep Research Society. All rights reserved. For commercial re-use, please contact
reprints@oup.com for reprints and translation rights for reprints. All other permissions can be obtained through our RightsLink service via the Permissions
link on the article page on our site—for further information please contact journals.permissions@oup.com.

920z 1snbny 8| uo Jasn Aieiqi] seousiog YleaH Aq 96€//98/0€ | Besz/g/6/a1onle/des|s/woo dnooiwepese WwoJj papeojumoq


https://orcid.org/0000-0003-1038-8961
https://orcid.org/0000-0003-0644-8634

 38576 21570 a 38576 21570 a
 
mailto:alysuh@sungshin.ac.kr
mailto:alysuh@sungshin.ac.kr
mailto:alysuh@sungshin.ac.kr

 27134 22622 a 27134 22622 a
 
mailto:eric_zhou@dfci.harvard.edu
mailto:eric_zhou@dfci.harvard.edu
mailto:eric_zhou@dfci.harvard.edu
mailto:eric_zhou@dfci.harvard.edu

2 | SLEEP, 2026, Vol. 49, No. 8

Graphical Abstract

Tracking the Night:

Measuring Age and Sex Patterns in Sleep Duration Using Wearable Technology
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Age pattern
U.S. adults aged 20-69 years

Shortest sleep: 40-49 years (7h 32m)
Longest sleep: 60-69 years (7h 45m)
Device

Samsung Galaxy Watch Weekday-weekend difference

Weekend sleep was longer than weekday

Data Inclusion Criteria sleep.
220 weekdays, 28 valid weekend days  Average difference: +28 minutes

Largest difference: 40-49 years (+34 minutes)
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Nighttime sleep duration (TST)
Longest sleep episode 6 PM-6 AM
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Conclusions

Sleep duration across adulthood
fallowed a U-shaped pattern,
rather than progressively declining
with age.
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Sleep duration was shortest
among adults aged 40-49 years.
They also showed the largest
differences between weekday—
weekend sleep duration.

Large-scale wearable data provides
reference distributions of sleep
duration across adulthood among
wearable users.

Women slept 18 minutes longer than men

Statement of Significance

clinical and public health messaging about adult sleep duration.

This study provides large-scale objective reference distributions of sleep duration among US-based adults using a single consumer-grade
wearable device and unified sleep-scoring algorithm. The findings show substantial variability in sleep duration across adulthood, with
the shortest sleep and greatest weekday-weekend differences observed in middle-aged adults, and consistently longer sleep among
women than men. These results may help contextualize individual sleep duration estimates from consumer wearables and inform

Introduction

Consistently adequate sleep duration is considered one of the
core elements of good sleep [1, 2]. Sleep duration is perhaps the
best studied sleep characteristic in terms of its association with
physical and mental health outcomes [3]. It has been linked to
a broad range of physical and psychological health outcomes,
including central obesity, type 2 diabetes, cardiovascular disease,
and mortality, which have informed public health guideline rec-
ommendations on sleep duration. In particular, short sleep dura-
tion (typically <6-7 h) has been consistently associated with ele-
vated risk for these outcomes across multiple large-scale cohort
studies and meta-analyses [4-7]. For example, the National Sleep
Foundation recommends 7-9 h of sleep for adults aged 18-64 and
7-8h for adults age 65 and up [8]. The American Academy of Sleep
Medicine and the Sleep Research Society jointly advise that adults
18-60 years of age should sleep at least 7 h per night regularly “to
avoid the health risks of chronic inadequate sleep.” [9].

Much of the data informing these public health guidelines
comes from epidemiological studies utilizing self-reported sleep
duration, often from a single item such as, “On average, how
many hours do you sleep in a 24-h period?” [10]. However, self-
reported sleep duration may not accurately reflect actual sleep
patterns. Reduced symptom awareness impacts the accuracy of
self-reported sleep duration in older adults [11]. Supporting this,
Miller et al. found that single-item self-reported sleep duration
differed by up to as much as 2.5-3 h compared to diary-based
estimates [12].

Objective sleep monitoring devices offer an alternative to self-
report, and recent studies have increasingly used consumer-grade

wearable devices to characterize sleep duration patterns across
the lifespan [13]. While these studies provide intriguing insights,
they all utilized devices that are marketed primarily as fitness
trackers (e.g. Fitbit); thus, this information may be skewed by a
larger proportion of health-conscious individuals represented in
the sample [14]. Notably, all of these have involved samples of
50000 adults or fewer from the United States [15-17]. It is not
ideal to combine this data as differences in device algorithms
in detecting sleep can result in systematic variation in mea-
sured sleep duration across wearables [18, 19]. Here, we sought
to address these methodological limitations by utilizing a single,
multifunctional wearable device (Samsung Galaxy Watch) with
a unified sleep-scoring algorithm, enabling consistent, objective
measurement of sleep duration. By doing so, we aimed to char-
acterize reference distributions of nighttime sleep duration in
adults, from a large, ecologically valid sample. The authors fol-
lowed the Strengthening the Reporting of Observational Studies
in Epidemiology reporting guideline [20].

Materials and methods
Measurement device

The Samsung Galaxy Watch (Active 2, Watch 3-5 series; Sam-
sung Electronics, Suwon, South Korea) used here is a commer-
cially available wrist-worn wearable device that estimates sleep
duration and timing using accelerometer-based motion detection.
The device assesses movement patterns to estimate sleep cycles.
Recent studies have validated the Samsung Galaxy Watch against
polysomnography (PSG), with high concordance for total sleep
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Figure 1. Sleep duration percentiles by age group.

time (TST; average discrepancies under 10 min) [21], as well as
actigraphy (TST intraclass correlation coefficient=0.90) [22].

Participants and data

Data were analyzed from US-based adults aged 20 to 69 who wore
a Samsung Galaxy Watch between February 2023 and April 2023.
The sleep-scoring algorithm remained consistent throughout the
study period. The longest continuous nighttime sleep episode
(starting between 6:00 pm and 6:00 am), representing TST, was
selected for analysis. If multiple sleep sessions occurred within
a 2-h interval, they were merged into a single episode to calcu-
late daily sleep duration. Participants were required to have a
minimum of 20 weekdays and 8 weekend days of tracked sleep
over the past 3 months, although these criteria did not require
consecutive nights. We excluded participants with incomplete
records or extreme sleep durations (<3 or >14 h per day) suggest-
ing equipment or algorithm malfunction.

Data analyses

Descriptive statistics were used to examine sleep duration and
variability across the full sample and within age groups. Inde-
pendent t-tests were conducted to compare differences across
age groups (by decade), between weekday and weekend sleep,
and between sexes within each age group. Statistical significance
was set at p <.05. The 10th and 90th percentile values of sleep
duration were calculated within each age group to characterize
intra-group variability, and the proportion of participants sleep-
ing <7 h per night was calculated by age group. For weekday-
weekend comparisons, mean sleep duration was calculated sep-
arately for weekdays (minimum 20 valid days) and weekend days
(minimum 8 valid days) per participant, and the difference (4)
was computed as weekend-weekday sleep duration within each
age group.

Results

The final sample included 274 128 US-based adults who were 20—
69 years old (47.13 per cent women; 52.87 per cent men). ACross
the entire sample, the average sleep duration was 7 h 34 min.
The 10th to 90th percentile range of sleep duration within each
age group spanned 6 h 30 min to 8 h 54 min, indicating wide
intra-group variability in objectively measured sleep duration (see
Figure 1).

Sleep duration by age group

Sleep duration varied significantly across age groups, with the
longest average sleep in the 60-69 age group (7 h 45 min), fol-
lowed by the 20-29 group (7 h 42 min). In contrast, the 40-
49 group had the shortest sleep (7 h 32 min). Age group com-
parisons revealed statistically significant differences between all
age groups (p <.001), highlighting a U-shaped pattern in which
younger and older adult’s slept more than middle-aged individ-
uals. Among the sample, 23 per cent of the total sample slept
<7 h per night, with the highest proportion in middle-aged adults.
In 40-49 and 50-59 year olds, 25.1 per cent and 24.7 per cent
slept <7 h per night, respectively, compared to only 17.9 per
cent in the 20-29 group and 20.3 per cent in the 60-69 group
(see Table 1).

Weekday—weekend differences in sleep duration by age
group

Results comparing sleep duration on weekdays and weekends
indicated statistically significant weekday-weekend differences
across all age groups (p < .001; see Table 1). On weekdays, the
shortest average sleep duration was observed in the 40-49 group
(7 h 23 min, SD=54 min) and the longest in the 60-69 group
(7 h 40 min, SD=59 min). All age groups exhibited increased
sleep duration on weekends, averaging 28 min more compared
to weekdays. The largest weekday-weekend difference in sleep
duration was observed in the 4049 group (A = +34 min), while the
least pronounced difference was in the 60-69 group (A =+20 min;
see Figure 2). The mean sleep duration of the two age groups (30—
39 vs. 40-49 years, p=.08; 50-59 vs. 60-69 years, p=.39) did not
exhibit a statistically significant difference.

Sex-based differences in sleep patterns

Across all age groups, women consistently exhibited longer aver-
age sleep durations than men (see Figure 3). Among adults aged
20-69 years, the mean sleep duration was 7 h 46 min for women
(SD=1h 37 min) and 7 h 28 min for men (SD=1h 32 min). In the
20-29 age group, women averaged 7 h 53 min (SD=1 h 41 min),
compared to 7 h 34 min for men (SD=1 h 44 min). In the 30-39
age group, the mean sleep duration was 7 h 46 min for women
(SD=1h 37 min) and 7 h 26 min for men (SD=1 h 32 min). In
the 40-49 age group, the mean sleep duration for women was 7 h
43 min (SD =1 h 36 min), while for men itwas 7h 23 min (SD=1h
31 min). In the 50-59 and 60-69 age groups, the sex disparity
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Figure 2. Weekend-weekday sleep duration differences by age group.

Table 1. Demographic Information and Weekday/Weekend Sleep
Duration by Age Group

Variable or age nor M % or SD

group

Sex (%)

Female 128799 47.13

Male 144537 52.87

Age

20-29 28953 10.56

30-39 78181 28.52

40-49 81201 29.62

50-59 54949 20.04

60-69 30844 11.25

Total sleep duration

20-29 7.61 0.78

30-39 7.59 0.81

40-49 7.54 0.85

50-59 7.58 0.87

60-69 7.75 0.94

Average weekday sleep duration

20-29 7.58 0.86

30-39 7.45 0.88

40-49 7.39 0.90

50-59 7.43 0.92

60-69 7.65 0.99

Average weekend sleep duration

20-29 8.02 0.97

30-39 7.94 0.98

40-49 7.95 1.02

50-59 7.87 1.03

60-69 8.00 1.05
A (min)

Weekend-weekday difference

20-29 +26

30-39 +29

40-49 +34

50-59 +26

60-69 +20

Sleep duration is indicated in hours. A indicates the mean difference in
minutes between weekend and weekday sleep.

was less pronounced, with women averaging 7 h 43 min (SD=1h
36 min) and 7 h 53 min (SD=1 h 32 min), respectively, and men
averaging 7 h 28 min (SD=1 h 36 min) and 7 h 41 min (SD=1h
32 min), respectively.

N Weekday Sleep
I Weekend Sleep

8.00

40-49
Age Group

Discussion

Within a large sample of adults living in the United States, we
provide large-scale data documenting average total nighttime
sleep duration, as well as percentile curves by age group. There is
considerable interindividual variability, with the 10th to 90th per-
centile range exceeding 2 h across every age group. These findings
suggest that how we frame conventional public health messaging
emphasizing at least 7 h as a universal target for healthy sleep
may be worth considering. While such recommendations serve
as critical benchmarks, they may overlook the wide range of
individual sleep durations observed in the general population
in terms of how this message is conveyed, as well as the type
of reference device used. The present findings underscore the
importance of establishing objective reference distributions given
the rise in use of cost-effective consumer wearable devices. Such
data may be particularly useful for identifying groups at elevated
risk for insufficient sleep, such as middle-aged adults, and for
informing targeted sleep education and intervention efforts.

Consistent with prior US-based actigraphy [23], sleep duration
in the present study followed a U-shaped pattern across age
groups, with the shortest sleep observed in the 40-49 age group
and longer sleep among younger and older adults. Differences
in absolute TST estimates across studies may reflect variation
in sleep-scoring algorithms and analytic procedures, as studies
using the same NHANES 2011-2014 accelerometer data have
reported markedly different mean sleep durations [23, 24]. Our
findings challenge the notion that aging is associated with a
reduction in sleep duration [25-30], with the majority of 60-69-
year-old adults continuing to sleep a duration similar to, if not
more than, for younger adults. Prior work based on self-report,
such as National Health Interview Survey data, suggested there
was a gradual reduction in sleep duration [31]. Our results may be
driven by a number of factors. First, it is possible that older adults
simply have more opportunity to sleep compared to younger
adults [32]. Related, our findings may be due to generational
changes such as increasing acceptance that a single full-time job
is not financially sufficient [33]. By some estimates, as many as 1
in every 3 American adults participate in “supplemental, tempo-
rary, project, or contract-based work” [34]. Finally, data demon-
strate that deep sleep decreases and transitions from sleep to
wake states become more frequent in older adults [35]. Thus, the
longer sleep duration among older adults may be compensatory
for increased sleep fragmentation and instability.
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Figure 3. Average sleep duration by sex, across age groups.

In contrast with older adults, those in middle adulthood (ages
30-59) may struggle with finding sufficient sleep opportunity due
to a confluence of factors including their professional, family,
and social responsibilities. The average age at first birth in the
United States has steadily increased from 25 years in 2006 to
27.5 years in 2023, with the average age at any birth reaching
29.6 years in 2023 [36]. Those in their 30s and 40s are typically
balancing the demands of raising young children while pursuing
or maintaining full-time employment. Recent data also show a
shift in how parents allocate their time, with both mothers and
fathers are spending more time on childcare and household duties
compared to previous decades [37]. Additionally, the Bureau of
Labor Statistics indicates that adults in their 30s and 40s spend
more time working than any other age group [38]. These cumula-
tive pressures on time may limit opportunities for adequate sleep.
Middle age involves juggling multiple roles, including work, child
rearing, and, increasingly, elder care, adversely affecting sleep
opportunities and quality [39]. For instance, a national study of
caregivers found that 43.8 per cent of male caregivers in this age
group combined full-time work with family care, with over half
the sample reporting they simply did not have enough time in
their day [40].

A gender gap in sleep duration was most pronounced in early
to mid-adulthood (ages 20-40), and less evident in those aged
50-60. Women consistently slept longer than men across all age
groups, consistent with previous literature [17, 35, 41, 42]. This
pattern may reflect physiological and behavioral factors, as hor-
monal fluctuations related to the menstrual cycle, pregnancy, and
menopause can affect sleep architecture and stability [43-45].
Further, their involvement in nighttime caregiving and domestic
roles may lead to more variable sleep patterns, particularly on
weekends. Additionally, sex-based differences in circadian tim-
ing, such as women’s shorter intrinsic circadian period, may
contribute to greater circadian misalignment under social time
constraints [46].

Finally, we provide additional data supporting the prevalence of
“social jetlag,” with individuals sleeping longer on weekends [47].
Interestingly, the 40-49 age group exhibited the largest weekday-
weekend differences in sleep duration, which may reflect reduced
sleep opportunity during the work week and subsequent weekend

extension. Clinically, the pronounced weekday-weekend differ-
ences underscore the importance of considering sleep regularity
in middle-aged adults. Furthermore, examining how weekday-
weekend differences in sleep duration relate to other health out-
comes across age groups may offer insights into the long-term
impact of misaligned sleep patterns.

Limitations

Despite the large sample size and objective measurement of sleep
duration, this study is cross-sectional and cannot infer causal
relationships. Additionally, participants were limited to users of
the Samsung Galaxy Watch, which may introduce selection bias.
Furthermore, this study did not capture sleep architecture (e.g.
sleep stages or transitions) or daytime sleep (i.e. naps), which may
be particularly relevant for interpreting sleep in older adults. As
such, total nighttime sleep duration may not fully reflect overall
sleep quality or 24-h sleep behavior. Consumer-grade wearables
are known to overestimate sleep duration relative to PSG by
scoring fragmented or light sleep as continuous sleep, which may
inflate duration estimates in individuals with more disrupted
sleep, such as women in caregiving roles [19, 48]. Additionally, the
study period spanned February to April 2023 (late winter to early
spring), and findings may not fully generalize to other seasons
given documented seasonal variation in sleep duration [49, 50].
These factors, combined with the use of a 3-month averaging
period that may smooth out short-term sleep disruptions and
capture more stable habitual sleep patterns, may collectively
explain why the average sleep duration observed in this study
is somewhat higher than those reported in recent studies using
consumer-grade devices (e.g. 7.1 h [51]) and US-based actigraphy
studies (e.g. 6.01 h [24]). The inclusion criterion requiring the
primary sleep episode to begin between 18:00 and 06:00 means
that night shift workers, whose main sleep episode is typically
displaced into daytime hours, were likely underrepresented in our
analyses [52, 53]. Therefore, our findings are likely more repre-
sentative of individuals with traditional nocturnal sleep sched-
ules and should not be generalized to shift-working populations.
Finally, geographic data at the state level were not available due to
privacy considerations, precluding examination of regional varia-
tion in sleep duration. Future studies with geographic information
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would allow for exploration of state- and region-level sleep differ-
ences.

Conclusion

Sleep is inherently individualized, with no single “correct” amount
of sleep for everyone. Our data provide insight into understand-
ing sleep duration patterns among US-based consumer wearable
users, which may help inform health care professionals as they
educate patients about their sleep health.
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