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SHORT NOTE

Trends in Self-Reported Sleep Duration among US Adults from 1985 to 2012

Earl S. Ford, MD, MPH; Timothy J. Cunningham, ScD; Janet B. Croft, PhD

Division of Population Health, National Center for Chronic Disease Prevention and Health Promotion, Centers for Disease Control and Prevention,

Atlanta, GA

Study Objective: The trend in sleep duration in the United States population remains uncertain. Our objective was to examine changes in sleep

duration from 1985 to 2012 among US adults.
Design: Trend analysis.
Setting: Civilian noninstitutional population of the United States.

Participants: 324,242 US adults aged = 18 y of the National Health Interview Survey (1985, 1990, and 2004-2012).

Measurements and Results: Sleep duration was defined on the basis of the question “On average, how many hours of sleep do you getin a 24-h
period?” The age-adjusted mean sleep duration was 7.40 h (standard error [SE] 0.01) in 1985, 7.29 h (SE 0.01) in 1990, 7.18 h (SE 0.01) in 2004,
and 7.18 h (SE 0.01) in 2012 (P 2012 versus 1985 < 0.001; P trend 2004-2012 = 0.982). The age-adjusted percentage of adults sleeping <6 h
was 22.3% (SE 0.3) in 1985, 24.4% (SE 0.3) in 1990, 28.6% (SE 0.3) in 2004, and 29.2% (SE 0.3) in 2012 (P 2012 versus 1985 < 0.001; P trend
2004-2012 = 0.050). In 2012, approximately 70.1 million US adults reported sleeping < 6 h.

Conclusions: Since 1985, age-adjusted mean sleep duration has decreased slightly and the percentage of adults sleeping < 6 h increased by
31%. Since 2004, however, mean sleep duration and the percentage of adults sleeping < 6 h have changed little.
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INTRODUCTION

Sleep duration is thought to have declined in many modern-
day societies."> In the United States, for example, limited data
indicate that the prevalence of adults who sleep < 6 h may have
increased over time.>~® However, a review of studies from the
United States concluded that the available information painted
an uncertain picture.’

Because the impetus for public health interventions to ad-
dress sleep health depends on a thorough knowledge of its
epidemiology, additional information about trends in sleep
duration in the United States population is desirable. Conse-
quently, our objective was to examine the trend in self-reported
sleep duration among US adults from 2004 to 2012. To provide
a longer-term perspective, we also compared data from 2004—
2012 to that for 1985.

METHODS

This analysis is based on data from the National Health Inter-
view Survey for the years 1985, 1990, and 2004-2012.% Potential
participants were selected using a multistage area probability
design and were representative of the civilian noninstitutional-
ized US population. During the first stage, a sample of primary
sampling units (PSUs) consisting of a county, a small group of
contiguous counties, or a metropolitan statistical area was drawn
from the universe of PSUs. During the second stage, a sample of
area segments comprising eight, 12, or 16 addresses and permit
segments composed of housing units built after a census is drawn
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from the selected PSUs. One adult was randomly selected from
each family. Interviews were conducted in participants’ homes.
The response rates for adult sample persons were 90% in 1985
and 83.4% in 1990, and ranged from 60.8% in 2010 to 72.5% in
2004. Detailed information about the designs of the surveys and
changes to the designs can be found elsewhere.” "

Sleep duration was assessed with the question “On average,
how many hours of sleep do you get in a 24-h period?” An-
swers were given in whole hours. We included age, sex, and
race or ethnicity (non-Hispanic White, non-Hispanic Black,
Hispanic, other) as covariates.

Only adults aged > 18 y were included in the analyses. We
calculated age-adjusted estimates using the direct method with
the year 2000 projected US population as the standard (1824 y,
25-34y,35-44y,45-54y, 55-64 y, 65-74 y, and > 75 y). Tests
for linear trends were calculated by using orthogonal linear
contrast coefficients. Prevalence ratios (PR) and 95% con-
fidence interval (CI) were calculated by using log-linear re-
gression that included all covariates. The statistical software
programs SAS (SAS Institute Inc., Cary, NC) and SUDAAN
(RTI International, Research Triangle Park, NC) were used to
conduct the analyses to account for the complex sampling de-
sign of the surveys.

RESULTS

Of the 33,630 and 41,104 participants in 1985 and 1990, re-
spectively, 33,239 and 40,892 had a value for sleep duration. For
the years 2004-2012, a total of 254,630 participants aged > 18 'y
were asked about their sleep duration, and 250,111 had a use-
able value. Mean age increased significantly (P trend < 0.001),
the percentage of non-Hispanic white participants declined
significantly (P trend < 0.001), and the percentage of men re-
mained stable.

The age-adjusted mean sleep duration was 7.40 h (95% CI:
7.38=7.41) in 1985 and was 7.18 h (95% CI: 7.16-7.20) in 2012
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Figure 1—Temporal changes in sleep duration among US adults aged = 18 y, National Health Interview Survey. (A) Shift in the detailed age-adjusted
distributions of sleep duration. (B) Shift in the age-adjusted distributions of sleep duration using three categories. (C) The age-adjusted prevalence ratios
(95% confidence interval) for sleep < 6 h in a 24-h period. (D) The age-adjusted prevalence ratios (95% confidence interval) for sleep = 9 h in a 24-h period.
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(Table SI, supplemental material). Compared with mean sleep
duration in 1985, means in 2012 were significantly (P < 0.001)
loweramong all adults (—0.22 h), men (—=0.19 h), women (—0.25 h),
non-Hispanic Whites (—0.20 h), non-Hispanic Blacks (—0.44 h),
Hispanics (—0.12 h), and in all age groups except ages > 75 y).
In addition, there were significant declines (P < 0.001) among
non-Hispanic White men (—0.19 h) and women (—0.21 h), non-
Hispanic Black men (—0.35 h) and women (—0.50 h), Hispanic
women (—0.16 h), and non-Hispanic other men (—0.22 h) and
women (—0.29 h). Assuming a US resident population of ap-
proximately 240 million in 2012, an average loss of 0.22 h or 13
min would translate into approximately 52.8 million h of sleep
having been lost. Since 2004, however, the age-adjusted mean
sleep duration changed little (P trend = 0.982).

The distribution of sleep duration between 1985 and 2012
differed significantly (P < 0.001) (Figure 1A). Compared with
1985, the increase in the percentage of adults who reported
sleeping < 6 h in a 24-h period in 2012 was accompanied by
decreases in the percentages of adults who reported sleeping
7—8 and > 9 h in a 24-h period (P < 0.001) (Figure 1B).

The age-adjusted percentages of sleeping < 6 h were 22.3%
in 1985, 28.6% in 2004, and 29.2% in 2012 (Table S2, supple-
mental material). The unadjusted and age-adjusted prevalence
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ratios for 2012 compared with 1985 were 1.33 (95% CI: 1.28,
1.37) and 1.33 (95% CI: 1.28, 1.37), respectively (Figure 1C),
and the prevalence ratio for 2012 compared to 1985 remained
similar after adjustment for age, sex, and race or ethnicity
(PR = 1.32, 95% CI: 1.27, 1.37). The age-adjusted prevalence
ratio for 2012 versus 2004 was 0.98 (95% CI: 0.95, 1.01). The
associations between time in years and sleep duration < 6 h
varied significantly by sex (P interaction = 0.002) and by race
or ethnicity (P interaction = 0.014). The associations of age,
sex, and race or ethnicity with short sleep duration for data
aggregated from 2004 to 2012 are shown in Figure S1 (supple-
mental material.

The unadjusted percentage of participants who reported
sleeping on average < 6 h in a 24-h period was significantly
higher in 2012 (29.2%) than in 1985 (22.0%) (P < 0.001). Thus,
approximately 38.6 million US adults, using the resident popu-
lation, reported sleeping < 6 h in a 24-h period in 1985, and
70.1 million US adults reported sleeping < 6 h in a 24-h period
in 2012.

In 2012, 62.3% of adults reported sleeping 7—8 h in a 24-h
period after age adjustment compared with 65.9% in 1985
(P <0.001) and with 62.8% in 2004 (P trend = 0.004). The sig-
nificant decline between 1985 and 2012 was observed among
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men, women, most age groups, and non-Hispanic Whites
(Table S3, supplemental material). An increase in sleeping 7—8
h was observed among adults aged > 75 y (P = 0.004). Al-
though the estimates from 2004 to 2012 showed slight varia-
tion in most demographic groups, the tests for trend for several
demographic subgroups suggested an overall decline in the
percentage during the period.

The age-adjusted percentages of adults who reported
sleeping > 9 h in a 24-h period were 11.9% in 1985, 8.6% in
2004, and 8.6% in 2012 (Table S4, supplemental material). The
estimate for 2012 was significantly lower than that for 1985 in
all participants (P < 0.001) and in most subgroups. No signifi-
cant trend from 2004 to 2012 was observed (Figure 1D). The
associations between time and sleep duration varied signifi-
cantly by sex (P interaction = 0.647) and by race or ethnicity
(P interaction < 0.001).

Trends in sleep duration by educational status are shown in
Table S5, supplemental material.

DISCUSSION

Our analyses indicate that the mean reported sleep duration
and the percentage sleeping < 6 h in a 24-h period changed
little during the period from 2004 to 2012. White men reported
sleeping on average 3 min more in 2012 than in 2004, and non-
Hispanic Black men reported sleeping on average 8 fewer min
than in 2004. Compared to 1985, however, mean sleep duration
and the percentage of adults who reported sleeping < 6 h in a
24-h period declined significantly.

Limited information about trends in sleep duration in the
US population has been published. Previous studies have
provided mixed findings about the trend in sleep duration in
the United States.” Infographics using data from the National
Health Interview Survey (NHIS) showed that the percentage
of adults sleeping < 6 h was higher in 2004 or 2006 than in
1985.%4 Our results showing an increase in the percentage of
adults who reported sleeping < 6 h in a 24-h period in each
year from 2004 to 2012 compared to 1985 are consistent with
those findings and build on those findings by expanding the
time horizon. From 2004 to 2012, however, sleep duration
generally changed little. Because participants in the NHIS
were asked to report the time spent sleeping during a 24-h
period, it is conceivable that participants may have included
the time spent napping in their responses. A subsequent study
from 1975 to 2006 examined data from eight national datasets
that contained information from time diaries.’ Based on all
available data, no significant linear trend was observed, but
some periods had a higher percentage of adults who slept <6 h
than adults in 1975. When the data were stratified by employ-
ment status, the percentage of full-time workers who slept < 6
h was higher during 1998-1999 and later years. Thus, this
study did not yield convincing evidence that the percentage
of short sleepers had changed between 1975 and 2006. In Al-
ameda County, the percentage of participants who slept <7 h
per night increased from 15% in 1965 to 25% in 1999 among
white participants, from 26% to 54% among African Amer-
ican participants, and from 12% to 37% among Hispanic
participants.'> More recently, an analysis of time-use surveys
showed a decrease in the percentage of short sleep duration
from 1985 (11.7%) to 2007 (9.2%).°
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In light of the many adverse associations between insuf-
ficient sleep and health outcomes, the loss of sleep in many
modern-day societies has caused considerable consternation.
These decreases have been attributed to a host of reasons in-
cluding competing interests for time with the advent of the
electronic age and the many electronic toys and technology,
increasing demands from work, increasingly harried lifestyles,
and possible increases in perceived stress. It is unclear whether
the recession of 2007 to 2009 and its lingering effects may
have affected sleep duration. The age-adjusted mean sleep du-
ration varied little from 2004 to 2012 as did the age-adjusted
percentage of adults reporting sleeping < 7 h. Noteworthy is
that the age-adjusted percentage reporting sleeping > 9 h in-
creased from 2007 to 2010 (P 2010 versus 2007 < 0.001) and
then declined through 2012. Although the mean change in self-
reported sleep duration comprised about 0.22 h or 13 min since
1985, the change in the prevalence of adults sleeping < 6 h was
more pronounced. Whether such changes are sufficient to ad-
versely affect population health is unknown.

Our results show that the prevalence of long sleep duration
decreased from 1985 to 2004 and subsequently changed little
through 2012. Long sleep duration has been associated with
poor health outcomes.”* "7 If long sleep duration is causally
related to adverse health outcomes, our results could suggest
that the risk associated with long sleep duration may have de-
creased from 1985 to 2004. However, an analysis of time-use
surveys showed that long sleep duration (> 9 h) in the United
States had increased from 26.3% in 1985 to 37.5% in 2007.°

Large sample sizes and the representative nature of the data
are important strengths of this study. The self-reported infor-
mation about sleep duration is the chief limitation of this study.
Although the question used in the NHIS has not been validated
with tests such as polysomnography or actigraphy, similar ques-
tions have been routinely used in observational studies. Some
efforts to examine the validity and reliability of simple self-
reported questions about sleep duration have been made.'® %
Furthermore, sleep duration in the NHIS was not assessed
from 1986 to 1989 and from 1991 to 2003, and thus pinpointing
the exact survey year or time period when sleep duration may
have changed was not feasible. Although the questions about
sleep duration remained the same in the surveys included in
our study, the redesigns of the NHIS including revisions to the
questionnaire in 1997 may have affected the estimates.

In conclusion, self-reported sleep duration decreased from
1985 into the 2000s but changed little from 2004 to 2012. Ad-
ditional data about sleep duration in the United States using
other assessment methods would be helpful in gauging past
and future changes in sleep duration. The National Institutes
of Health suggest that healthy adults should sleep 7-8 h,** and
Healthy People 2020 includes an objective for > 8 h of sleep for
adults aged 18-21 y and > 7 h for adults aged 22 y and older.*
Thus, reducing the percentage of adults who are not sleeping
sufficiently remains an important public health objective.
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SUPPLEMENTAL MATERIAL

for other two variables.

Figure S1. Prevalence ratios (95% confidence limits) for associations of sleep duration
<6 h in a 24-h period with age, gender, and race or ethnicity among adults aged >18
years, National Health Interview Survey 2004-2012. Prevalence ratios were adjusted
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Visit www.journalsleep.org for supplemental tables Table S1—

S5 (Microsoft Word format).
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