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ARTICLE INFO ABSTRACT

Keywords: Current evidence and professional guidance recommend sleeping between 7 and 9 h in a 24-h period for optimal
Sleep duration health. The present study examines the association between sleep duration and mortality and assesses whether
Mortality this association varies by racial/ethnic identity for a large and diverse sample of United States adults. We use
:;T:icity data on 274,836 adults, aged 25 and older, from the 2004-2014 waves of the National Health Interview Survey

(NHIS) linked to prospective mortality through 2015 (23,382 deaths). Cox proportional hazards models were
used in multi-variable regressions to estimate hazard ratios for mortality by sleep duration and racial/ethnic
identity, controlling for sociodemographic, socioeconomic, and psychological distress variables. We find elevated
risks of mortality from any cause for adults who sleep less than 5 h or more than 9 h in a 24-h period after all
adjustments. Further, we find evidence that these elevated risks for mortality are more pronounced for some
racial/ethnic groups and less pronounced for others. Improved understanding of differences in sleep duration and
sleep health can facilitate more effective and culturally-tailored interventions around sleep health, improving

Health disparities

overall well-being and enhancing longevity.

1. Introduction

The American Academy of Sleep Medicine, the Sleep Research So-
ciety, and the National Sleep Foundation recommend sleeping between
7 and 9 h in a 24-h period for optimal health (Ramar et al., 2021).
Sleeping either less than 7 or more than 9 h has been associated with an
increased risk of cardiovascular disease, cancer, and all-cause mortality
(Tao et al., 2021). Previous studies focusing on the link between sleep
duration and mortality have examined and reported important differ-
ences by age and sex (Liu et al., 2017; Shan et al., 2015). Namely, the
association between sleep duration and mortality is stronger among
individuals below 65 years of age, compared to those 65 and older
(Akerstedt et al., 2017). Men tend to experience a higher rate of mor-
tality from sleep issues than women, although women have higher rates
of sleep issues and overall shorter sleep duration than men (Grandner,
2017). Much less is known about the extent to which the association
between sleep duration and mortality might also vary by racial/ethnic
identity in the United States (U.S.).

2. Race/ethnicity, sleep, and mortality

Racial and ethnic disparities in health and mortality have been well
documented for over 100 years (Williams, 2012). Some racial and ethnic
groups in the U.S., particularly non-Hispanic Black and American Indian
and Alaska Native (AIAN) people, suffer disproportionately from a va-
riety of chronic health conditions and mortality (Breathett et al., 2020;
McGrath et al., 2019). This leads to wide differences in, for example, life
expectancy across racial and ethnic groups (Olshansky et al., 2012). In
this study, we approach racial and ethnic health disparities in sleep
health, chronic health conditions, and mortality as a product of the so-
cial determinants of health and the disproportionate inequities that
racial minorities face in their lifetime, compared to non-Hispanic Whites
(Braveman et al., 2011).

Our examination of sleep duration and mortality across racial and
ethnic groups is informed by evidence that indicates the presence of
racial and ethnic disparities in risk factors for mortality (see Williams,
2012). For example, previous research has found that mortality risks
associated with similar levels of cigarette smoking and alcohol con-
sumption are greater for racial and ethnic minorities than for
non-Hispanic Whites. Reasons for the added burden for racial minorities

* We thank the Health Equity Research Center (HERC) at Washington State University for supporting this research. The research was supported by a 2021 Pilot

Program Grant from HERC.
* Corresponding author.
E-mail address: justin.denney@wsu.edu (J.T. Denney).

https://doi.org/10.1016/j.ssmph.2023.101350

Received 22 July 2022; Received in revised form 20 January 2023; Accepted 22 January 2023

Available online 29 January 2023

2352-8273/© 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-

nc-nd/4.0/).


mailto:justin.denney@wsu.edu
www.sciencedirect.com/science/journal/23528273
https://www.elsevier.com/locate/ssmph
https://doi.org/10.1016/j.ssmph.2023.101350
https://doi.org/10.1016/j.ssmph.2023.101350
https://doi.org/10.1016/j.ssmph.2023.101350
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

J.T. Denney et al.

are likely multifaceted and include some combination of social, eco-
nomic, cultural, and even biological adaptation, including gene
expression changes in response to risk factor exposure (Williams et al.,
2010). Thus, if short and long sleep duration are associated with
increased mortality risk, might those risks be exacerbated for racial and
ethnic minorities?

Previous studies have described differences in sleep duration by
race/ethnicity (Grandner, 2017; Whinnery et al., 2014) and showed that
non-Hispanic Blacks, non-Hispanic Asians, and non-Mexican Hispa-
nics/Latinos were more likely to report very short sleep duration (less
than 5 h) than non-Hispanic Whites (Whinnery et al., 2014). Other
studies have linked racial/ethnic differences in sleep duration to health
disparities in disease prevalence (Chattu et al., 2019; Grandner et al.,
2014, 2016). A recent study reporting differences in sleep duration be-
tween non-Hispanic Whites and non-Hispanic Blacks argued that this
disparity explains an increased risk in cardiovascular disease among
non-Hispanic Blacks (Butler et al., 2020).

Research studies using nationally representative samples have re-
ported racial differences in the associations between sleep health and
chronic health outcomes (Grandner et al., 2014; Sands-Lincoln et al.,
2013; Zizi et al., 2012). Another study comparing non-Hispanic Whites,
non-Hispanic Blacks, Mexican Americans, other Hispanic/Latinos, and
Asians, reported that the association between short sleep duration and
obesity is strongest among non-Hispanic Blacks, while the association
between short sleep duration and hypertension is strongest in
non-Hispanic Whites, non-Hispanic Blacks, and other Hispanic/Latinos,
than in Mexican Americans and Asians (Whinnery et al., 2014). A study
using the National Health and Nutrition Examination Survey reported
that symptoms of obstructive sleep apnea had a stronger association
with hypertension in non-Hispanic Blacks, compared to non-Hispanic
Whites and Hispanics (Sands-Lincoln et al., 2013). Finally, a study
using the National Health Interview Survey showed that the associations
between short and long sleep duration and type 2 diabetes was stronger
for non-Hispanic Blacks, compared to non-Hispanic Whites (Zizi et al.,
2012).

Despite the longstanding interest in understanding sleep health dis-
parities by race/ethnicity and their impact on health outcomes, no study
to date has examined whether disparities in sleep duration might be
associated with differences in all-cause mortality risk. Because previous
studies have showed that both short and long sleep durations are asso-
ciated with multiple chronic health conditions, we expect that short and
long sleep duration will increase all-cause mortality risk. Previous
studies have also reported significant racial differences in the associa-
tions between sleep duration and chronic health conditions. Thus, we
expect that the link between sleep duration and all-cause mortality risk
will vary by race/ethnicity.

3. Objectives

The current study fills a gap in the sleep health disparities literature
by leveraging a large national dataset to examine the association be-
tween sleep duration and mortality in 5 racial/ethnic groups: non-
Hispanic (NH) Whites, NH Blacks, NH American Indian and Alaska
Native people, NH Asians, and Hispanics. The objectives of the present
study are to measure the association between sleep duration and all-
cause mortality risk and to assess whether the association between
sleep duration and all-cause mortality varies by race/ethnicity.

4. Data and methods
4.1. Data

Data come from the 2004-2014 waves of the National Health
Interview Survey (NHIS), a cross-sectional, nationally representative

survey, linked to prospective mortality status through 2015. For pro-
spective mortality linkage to the NHIS, the National Center for Health
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Statistics (NCHS) uses a probabilistic mortality matching scheme
described elsewhere (Mirel et al., 2020, pp. 1-32) to create the Linked
Mortality File (LMF). The IPUMS NHIS provided by the Institute for
Social Research and Data Innovation at the University of Minnesota
includes the complete mortality linked data set used for our analysis
(Blewett et al., 2021).

4.2. Measures

The dependent variable in our primary analysis is a binary variable
representing death from any cause (coded 1) or survival during the
follow-up period (coded 0). In multivariable analyses, described below,
we include a core set of individual-level sociodemographic and socio-
economic control measures including age and age squared (to account
for the non-linear association between age and mortality), sex, region of
residence, marital status, educational attainment, household poverty
status, and employment status. We also include a mental health indi-
cator, the Kessler 6-item (K6) scale for psychological distress (Kessler
et al., 2003, 2010). Psychological distress ranges from 0 (no distress) to
24 (extreme distress). Based on previous research (Kessler et al., 2003,
2010), we included the K6 measure in several different specifications,
including a continuous version and a multi-categorical version. Ulti-
mately, we convert the Kessler scale into a binary indicator of severe
mental illness with K6 scores greater than or equal to 13 (Kessler et al.,
2003) and include that measure in all models as results were not sen-
sitive to the different specifications. In analyses not provided here, we
included an indicator of body mass index (BMI), but this measure did not
impact associations between sleep duration, race/ethnicity, and mor-
tality (available upon request).

Sleep duration (our primary independent measure) is a measure
available in the Sample Adult File of the NHIS and is derived by asking
respondents about their average number of hours of sleep in a 24-h
period. We re-code this variable into categories according to the
American Academy of Sleep Medicine’s recommendations: less than 7 h,
7-9 h (reference, hereafter “ref”), and more than 9 h (Ramar et al.,
2021). Work by Kurina et al. (2013) on the importance of sleep duration
measurement in the interpretation of associations between sleep dura-
tion and mortality prompted us to further break down the less than 7 h
category into 5 to less than 7 h and less than 5 h.

We use self-reported race/ethnicity in the NHIS to generate cate-
gories for non-Hispanic (NH) White (referent, henceforth White), NH
Black (henceforth Black), NH American Indian/Alaska Native (hence-
forth AIAN), NH Asian (henceforth Asian), and Hispanic. NHIS re-
spondents are asked to identify which race or races they consider
themselves to be. For ethnicity, NHIS respondents are asked whether
they self-identify as Hispanic or Latino, and list a few examples, such as
Mexican, Mexican American, Puerto Rican, Cuban, or Dominican.
Identifying with multiple racial identities is allowable and a small
number of adults did so during our survey years. However, detail on
multiple racial identity adults is not publicly available. We are ulti-
mately able to include the groups listed above based on adequate sample
size and deaths available by group, and we are unable to include
multiracial adults.

Missing data in the NHIS is minimal across our measures of interest,
except for income measures used to assess household poverty status,
where roughly 17% of cases are missing. To maximize our sample and
avoid working with biased estimates, we employ multiple imputation
techniques and create five imputed datasets using chained equations
procedures with Stata software, version 16 (StataCorp, 2019). Consis-
tent with best practices, we include the dependent variable in the
imputation procedures but then drop imputed dependent variable cases
in the final analyses (von Hippel, 2007). All estimates for all multivar-
iate analyses come from the multiply imputed data. Our final analytic
sample is 274,836 adults aged 25 and older, of which 8.5%, or 23,382
individuals, died over the follow-up period.
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4.3. Method

We use Cox Proportional Hazard models to estimate the associations
between sleep duration, race/ethnicity, and mortality (Allison, 1984).
The Cox model declares the hazard rate for the jth respondent as h(t|x;)
= hp(t) exp(xjpy), where the coefficients fx are estimated from the data
using a partial likelihood approach. First, we establish the association
between sleep duration and mortality after adjusting for confounding
variables. Next, with all confounders included, we interact sleep dura-
tion and race/ethnicity to examine if the association between sleep
duration and mortality varies by race/ethnicity. We report all results in
the form of hazard ratios (HR) and use Stata software (StataCorp, 2019)
to incorporate sample weights, adjust for the complex sampling frame,
and estimate robust standard errors to account for the clustered sam-
pling design of the NHIS.

5. Results
5.1. Sample description

Table 1 provides descriptive information on the full sample and on
the adults who died from any cause over the follow-up period. The
majority of adults (65.9%) report sleeping the recommended 7-9 h over
a 24-h period. However, nearly a third of adults report sleeping less than

Table 1
Proportions of the total sample and deaths among adults age 25 and older in the
NHIS-LMF, 2004-2015.

% of sample % dead

Overall 100.0% 8.5%
Sleep duration

7-9h 65.9% 61.8%

<7h 30.1% 26.0%

5to<7h 27.3% 22.4%
<5h 2.7% 3.6%

>9h 4.0% 12.2%
Race/ethnicity

White 72.3% 79.9%

Black 11.9% 10.6%

AIAN 0.5% 0.6%

Asian 3.9% 2.2%

Hispanic 11.4% 6.7%
Age (mean) 51.1 70.0
Sex

Male 45.1% 47.2%
Region of residence

Northeast 18.0% 18.9%

Midwest 24.2% 25.2%

South 36.8% 37.5%

West 21.0% 18.5%
Marital status

Married 49.7% 37.2%

Divorced 16.7% 15.1%

Separated 3.4% 2.4%

Widowed 10.9% 35.9%

Never married 19.3% 9.3%
Education

High school or less 41.7% 61.2%

Some college 28.5% 22.9%

Bachelor’s degree 18.9% 9.9%

Graduate education 10.9% 6.0%
Employment status

Employed 60.3% 19.3%

Unemployed 3.7% 1.5%

Not in the labor force 36.0% 79.2%
Household poverty status

Living at or below poverty 12.8% 17.2%
Psychological distress

Severe mental illness” 3.5% 5.1%

N = 274,836; Deaths = 23,382.
@ Greater than or equal to 13 on the Kessler 6-item scale (Kessler et al., 2003).
Source: IPUMS NHIS
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7 h, and among this group, a small but important subset (2.7%) report
sleeping less than 5 h. These short sleeping adults may be at particularly
high risk for mortality. Finally, while a small portion of adults (4%)
report sleeping more than 9 h on average, those adults account for a
disproportionate number of deaths (over 12%).

The majority of the NHIS sample (72.3%) and the deaths over the
study period (79.9%) were self-identified Whites. Because of the large
overall sample of the NHIS, the relatively smaller proportions of racial/
ethnic minorities in the full sample and among the deaths allow for
robust analyses. The smallest group, AIAN people, represents about
0.5% of the full sample (over 1300 adults) and 0.6% of all deaths (140
deaths).

Other sociodemographic and socioeconomic covariates resemble
patterns consistent with decades of past research (Olshansky et al.,
2012; Rogers et al., 2000). For example, a disproportionate number of
widowed adults, lower educated adults, adults not in the labor force, and
adults living in households at or below the poverty line, died over the
follow-up period. Of the total sample of adults aged 25 or older, 3.5%
were classified as having severe mental illness. Finally, a larger pro-
portion of adults who died over the follow-up period (5.1%) were
classified as having severe mental illness.

5.2. Racial/ethnic disparities in sleep duration

Table 2 provides the proportions of racial and ethnic groups in each
of the sleep duration categories and indicators of significance between
Whites and the other groups in each of the sleep categories. Across all
racial/ethnic groups, the majority of adults sleep the recommended 7-9
h. However, there are some important differences. For example, over
67% of Whites sleep the recommended time, but significantly fewer
(56.4%; p < .001) Blacks do so. In fact, relative to Whites, significantly
larger proportions of Blacks sleep less than 5 h (4.4%; p < .001), be-
tween 5 and 7 h (33.7%; p < .001), and more than 9 h (5.5%; p <.001).
To examine the association between sleep duration, race/ethnicity, and
mortality in a multivariate setting, we turn to the Cox regression results
in Table 3.

5.3. Sleep duration and mortality

Model 0 of Table 3 presents hazard ratios for all-cause mortality by
sleep duration before any adjustments. Relative to sleeping 7-9 h,
sleeping less than 5 h and sleeping more than 9 h is associated with a
higher risk of death from any cause. Relative to the referent group,
mortality risk is nearly 4 times higher (HR = 3.86) for those sleeping
greater than 9 h in this baseline model. Sleeping 5 to less than 7 h,
relative to sleeping 7-9 h, is associated with a slightly lower risk of all-
cause mortality (HR = 0.88) in this baseline model.

Table 2
Race/ethnicity and sleep duration among adults age 25 and older in the NHIS-
LMF, 2004-2015.%

Sleep duration

<5h 5to<7h 7-9h >9h
Race/ethnicity
White 2.5% 26.3% 67.3% 3.9%
Black 4.4% * 33.7% s 56.4% 5.5% kel
AIAN 4.5% 29.8% * 60.4% 5.4% *
Asian 1.8% ok 29.2% s 66.4% 2.5% e
Hispanic 2.6% 26.6% 67.4% 3.5% R

*p < .05; **p < .01; ***p < .001.

@ Significant differences indicated within each sleep category, in reference to
White.

Source: IPUMS NHIS; N = 274,836
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Table 3
Cox hazard ratios [standard errors] of all-cause mortality by sleep duration and race/ethnicity, NHIS-LMF 2004-2015.
Model 0 Model 1° Model 2" Model 3°
Sleep duration
7-9h ref ref ref ref
5to<7h 0.88 el 1.06 1.02 1.04
[0.02] [0.02] [0.02] [0.02]
<5h 1.47 Hokk 1.65 1.28 ok 1.34 ook
[0.06] [0.07] [0.06] [0.07]
>9h 3.86 wxx 2.01 * 1.77 o 1.88 o
[0.10] [0.05] [0.05] [0.06]
Race/ethnicity
White ref ref ref
Black 1.16 i 0.97 1.04
[0.03] [0.02] [0.03]
AIAN 1.33 1.17 1.14
[0.15] [0.13] [0.17]
Asian 0.79 ek 0.85 o 0.97
[0.04] [0.04] [0.06]
Hispanic 0.98 0.85 e 0.92 *
[0.03] [0.03] [0.04]
Interaction
5to < 7 h * Black 0.92
[0.05]
5to < 7 h * AIAN 1.09
[0.26]
5to < 7 h* Asian 0.77 *
[0.08]
5to < 7 h * Hispanic 0.85
[0.06]
< 5h * Black 0.86
[0.09]
< 5h* AIAN 1.14
[0.51]
< 5h * Asian 0.93
[0.25]
< 5 h * Hispanic 0.69 e
[0.10]
> 9 h * Black 0.74 el
[0.05]
> 9 h * AIAN 0.93
[0.25]
> 9 h * Asian 0.59 wx
[0.10]
> 9 h * Hispanic 0.80
[0.08]

= 274,836; Deaths = 23,382.
*p <.05; **p < .01; ***p < .001.
2 Model 1 controls for age, age?, sex.

b Model 2 adds controls for region, marital status, education, employment, household poverty, and severe mental illness.

¢ Model 3 includes all controls.
Source: IPUMS NHIS.

5.4. Mortality risk by sleep duration and race/ethnicity

Model 1 of Table 3 presents hazard ratios for all-cause mortality by
sleep duration and race/ethnicity, controlling for age and sex. Relative
to sleeping the recommended 7-9 h, adults who reported sleeping be-
tween 5 and less than 7 h experienced 6% higher risk of all-cause
mortality. Adults sleeping less than 5 h had 1.65 times the risk of
death from any cause, and adults who reported sleeping more than 9 h
had over 2 times the risk of death over the follow-up period, relative to
sleeping 7-9 h. Differences by racial and ethnic identity show that,
relative to Whites, Black and AIAN adults experienced higher risk and
Asian adults experienced lower risk of mortality over the follow-up
period.

Model 2 includes all other controls for region of residence, marital
status, socioeconomic status (SES), and severe mental illness. These
controls attenuate the mortality risks associated with sleep considerably.
The higher risk of mortality for adults sleeping between 5 and less than
7 h, relative to adults sleeping the recommended 7-9 h, is explained
away in Model 2. Risks for adults sleeping less than 5 h are 1.28 times
higher than the referent group in Model 2. Risks for adults sleeping

greater than 9 h are 1.77 times higher in Model 2, relative to sleeping the
recommended 7-9 h. The differences in mortality risks associated with
sleep duration from the baseline Model 0 to the fully adjusted Model 2
are illustrated in Fig. 1. The controls in Model 2 also account for the
higher risk of mortality, relative to Whites, among Black and AIAN
adults. Model 2 further shows that, after accounting for SES and other
mortality risk factors, relative to Whites, Asian and Hispanic adults have
a lower risk of mortality.

Model 3 in Table 3 provides a fully adjusted model and introduces an
interaction between sleep duration and race/ethnicity. The significant
interactions suggest that the association between sleeping less than 5 h
and mortality risk is significantly less for Hispanic adults, relative to
White adults. The association of sleeping between 5 and less than 7 h
and mortality risk is significantly less for Asian and Hispanic adults,
compared to White adults. The association between sleeping more than
9 h and mortality risk is significantly less for Black, Asian, and Hispanic
adults, compared to White adults.

Fig. 2 uses the information from Model 3 in Table 3 to calculate the
hazard ratios (HR) for each racial/ethnic group by sleep duration. As an
illustration, for Blacks who sleep greater than 9 h, the risk of mortality is
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Unadjusted and Fully Adjusted Hazard Ratios of Mortality by Sleep Duration.

45
4
3.5
3
25
2
ok k
15
*kk
1.28
1 sesfeoke
1.06
0.5 I
0
<5 hours 5 to <7 hours

m baseline model

1.77

I :

7-9 hours >9 hours

fully adjusted model

Fig. 1. Unadjusted and Fully Adjusted Hazard Ratios of Mortality by Sleep Duration.
Notes: Fully adjusted model controls for age, age?, sex, region of residence, marital status, education, employment status, household poverty, and severe mental

illness. *p < .05; **p < .01; ***p < .001.

higher (HR = (1.88%1.04*0.74) = 1.44), but it is significantly lower than
that of Whites who sleep greater than 9 h (HR = 1.88). We know that the
risk of mortality is significantly lower than that of Whites by the sig-
nificance of the interaction HR in Model 3 of Table 3 for Blacks (HR =
0.74; p <.001). Risks for AIAN people in Fig. 2 appear elevated at every
level of sleep duration, compared to Whites, but those risks do not reach
statistical significance, partially due to the elevated standard errors for
the AIAN estimates in Table 3 as a result of a smaller sample and small
number of deaths among AIAN people in the dataset. In other words,
none of the statistical interactions in Table 3, Model 3 for AIAN people
reached significance. Asian adults have statistically significantly lower
risks from Whites in the 5 to less than 7 h and the greater than 9 h
groups. Hispanics have significantly lower risks of death from Whites in
every category. As an illustration, compared to Whites who sleep 5 to
less than 7 h (HR = 1.04), the risk of mortality is significantly lower for
Asians (HR = (1.04*0.97*0.77) = 0.78) and Hispanics (HR =
(1.04%0.92%0.85) = 0.82). As another illustration, compared to Whites
who sleep greater than 9 h (HR = 1.88), the hazard ratio of mortality for
Asians (HR = (1.88%0.97%0.59) = 1.06) and Hispanics (HR =
(1.88%0.92%0.80) = 1.38) is statistically significantly lower.

5.5. Supplementary analyses

To examine whether the results presented for all-cause mortality
showed different patterns for cause-specific mortality, we examined
links between sleep duration and race/ethnicity for cardiovascular dis-
ease (CVD) deaths and cancer deaths. The number of deaths for cause-
specific analyses were considerably smaller—3342 CVD deaths and
5483 cancer deaths. The cause-specific mortality results are quite
similar to the all-cause mortality results and are available in

Supplementary Tables 1 and 2.
6. Discussion

Current evidence on the association between sleep duration and
health across racial and ethnic groups is limited. This study used data
from a large, nationally representative sample of U.S. adults, linked to
prospective mortality status, to measure the association between sleep
duration and all-cause mortality and the extent to which this association
varies by several racial and ethnic groups.

First, across the entire sample, we find that there are elevated risks of
mortality from any cause for adults who sleep less than 7 h—particularly
for those who sleep less than 5 h—or more than 9 h in a 24-h period. This
increased risk is robust to adjustments for relevant sociodemographic,
SES, and psychological distress covariates. Adjusted risks of death from
any cause for adults who sleep greater than 9 h are particularly trou-
bling—over 1.7 times that of adults who sleep the recommended 7-9 h.
These results are consistent with previous studies (Cappuccio et al.,
2010; da Silva et al., 2016).

Second, we find evidence that the association between sleep duration
and mortality varies by racial and ethnic identity. Based on previous
research on risk factors for mortality (Williams, 2012; Williams et al.,
2010), we expected that short and long sleep duration might represent a
greater risk factor for racial and ethnic minorities. We found in many but
not all cases that shorter and longer sleep was a greater risk factor for
Whites than for many of the other racial and ethnic minority groups.

More data and research are needed to clarify pathways and deter-
mine the extent to which sleep duration associates with mortality risk
for minority populations. Researchers might start by gaining a better
understanding of sleep health across several racial/ethnic groups. For
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Hazard Ratios of Mortality by Race/ethnicity and Sleep Duration.

1.90

1.70 174

1.50

1.10

1.04 1.04
1.00 1.00

0.90

White Black

< 5 hours 5 to <7 hours

Fig. 2. Hazard Ratios of Mortality by Race/ethnicity and Sleep Duration.

1.21
1.14 —
*
0.97
*k 0.92
*
. 0.85
0.82
0.78
AIAN Asian Hispanic

7-9 hours m>9 hours

Notes: Hazard ratios presented are calculated using the regression equation from Table 3, Model 3. Significance is indicated based on the interactions in Model 3,

Table 3. *p < .05; **p < .01; ***p < .001.

instance, what are the reasons behind disparities in sleep duration?
Inadequate sleep for some could be grounded in employment or other
socioeconomic disadvantages, while inadequate sleep for others may be
related to important and beneficial familial relationships and re-
sponsibilities (Braveman et al., 2011; C. L. Jackson et al., 2020; J. W.
Jackson et al., 2016; Olshansky et al., 2012). The former is harmful for
health, while the latter may hold some benefits for health status rooted
in important mechanisms related to social networks and social support
(Berkman & Glass, 2000). Drawing on the recent work by Hale et al.
(2020), future research on racial/ethnic differences in sleep health and
the link with mortality needs to consider important factors at the indi-
vidual, social, and contextual levels. Improved knowledge can then
facilitate more effective and culturally-tailored interventions around
sleep health, with the potential to improve overall well-being and
longevity in all racial/ethnic groups (Joo & Liu, 2021).

Third, we find some evidence that suggests concerns over sleep
duration and all-cause mortality should concentrate on the problems
associated with longer rather than shorter sleep duration, at least for
some groups. Though inadequate sleep, particularly sleeping less than 5
h, may be associated with higher risk of mortality among some groups (i.
e., Whites), it may have less to do with mortality risk among other
groups (i.e., Hispanics). However, sleeping longer than 9 h may increase
risk among most adults, although the degree of risk varies. This variation
in risk suggests that future studies need to consider both the role of race/
ethnicity, as well as the potential contributions of the social de-
terminants of health, in the link between sleep duration and mortality.
Indeed, this may help elucidate some of the differences we report on
here. Asian and Hispanic adults in our sample do not follow the higher
mortality risk patterns of other groups, particularly that of Whites and
Blacks. These associations with regard to sleep and mortality follow

well-established patterns in the general mortality literature (Olshansky
et al.,, 2012). Researchers cite a Hispanic paradox for lower Hispanic
mortality, given the relatively low mortality in spite of socioeconomic
deficits for Hispanics (Ruiz et al., 2013).

This study has important limitations. First, our sleep duration data is
all self-reported, so we do not know whether respondents might have
misrepresented their actual sleep amounts. Future research combining
self-reported and objective sleep data is needed to assess potential
respondent bias. Second, health behavioral controls, such as smoking,
alcohol consumption, and physical activity are important considerations
in establishing associations between sleep and mortality. However,
these measures are only available in the Sample Adult File of the NHIS.
To include them here would substantially limit our sample size and our
ability to include such diverse racial and ethnic groups. Related to this,
our sample might have already been underpowered to fully elaborate on
the association between sleep duration and mortality in some specific
groups, such as AIAN people, which is unfortunate given the dispro-
portionate burden of disease in this racial/ethnic group (Breathett et al.,
2020). We did conduct power analyses and found that with over 1300
AIAN people we could detect HRs of 1.70 or larger at power of 0.8 and a
significance level of 0.05 in this study (available upon request). How-
ever, future studies on sleep health disparities should oversample mi-
nority populations to allow fully powered comparisons across
racial/ethnic groups.

Despite these limitations, this study contributes to the literature on
sleep duration, mortality, and health disparities, in at least three ways
using a large, diverse, and nationally representative sample. First,
inadequate sleep, particularly less than 5 h in a 24-h period, may have
consequences for mortality that are greater than sleeping 5-7 h. Second,
long sleep duration, i.e., greater than 9 h, may have larger consequences
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for mortality than inadequate sleep. And third, we show that the asso-
ciation between sleep duration and mortality varies substantially across
racial/ethnic groups. Longitudinal data and objective sleep data are
needed to track the association between sleep duration and all-cause
mortality over the life course in all racial/ethnic groups. Addressing
this gap in the literature is critical to design interventions that can
effectively use sleep duration to extend longevity and improve quality of
life in all racial/ethnic groups.
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