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Study Objectives: Studies have shown racial differences in circadian rhythm in African Americans when compared to non-Hispanic whites, and an 
association between circadian dyssynchrony and depression. We hypothesized that the prevalence of delayed sleep time is greater in African Americans 
when compared to whites and that delayed sleep time is associated with depression.
Methods: We analyzed data from the Sleep Heart Health Study (SHHS), a large community-based sample. Delayed sleep time was defined as self-reported 
weeknight bedtime after midnight. Depression was defined based on participant’s response to the question, “In the past 4 weeks have you felt downhearted 
and blue?” or reported antidepressant use. We performed multivariate linear and logistic regression, adjusting for age, sex, race, body mass index, smoking, 
apnea-hypopnea index, alcohol use, and caffeine consumption.
Results: Adjusted weekday bedtime was 15 ± 7 minutes later in African Americans compared to whites (P < .001). Similarly, weekend bedtime was 18 ± 7 
minutes later in African Americans compared to whites (P = .025). The prevalence of delayed sleep time was greater in African Americans (33.3%) compared 
to whites (18.7%; P < .001). After adjusting for confounders, when compared to whites, a greater proportion of African Americans had delayed sleep time 
(adjusted odds ratio [aOR] 2.03; 95% confidence interval [95% CI] 1.5, 2.4; P < .0001). Depression was independently associated with delayed sleep time 
after adjustment (aOR 1.4; 95% CI 1.1, 1.7; P = .007).
Conclusions: African Americans are more likely to have a delayed sleep time compared to whites, and delayed sleep time was independently associated 
with depression.
Keywords: African American, delayed sleep phase, depression, health disparities
Citation: Bailey O, Combs D, Sans-Fuentes M, Havens CM, Grandner MA, Poongkunran C, Patel S, Berryhill S, Provencio N, Quan SF, Parthasarathy S. 
Delayed sleep time in African Americans and depression in a community-based population. J Clin Sleep Med. 2019;15(6):857–864.

INTRODUCTION

Delayed sleep time or evening-type circadian preference is 
the consequence of a delay in the internal circadian clock in-
fluenced by behavioral, environmental, or genetic factors.1,2 
Delayed sleep time often leads to shortened sleep duration be-
cause of social responsibilities in working adult populations.3 
Delayed sleep timing may also have deleterious effects on hu-
man health including obesity, cancer, heart disease, and de-
pression.4–6 These disorders have a higher prevalence among 
African Americans,7–9 but it is unknown if delayed sleep time 
may contribute to this disparity.3,4,10–13 Although the delayed 
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sleep timing and chronotype across race/ethnicity may be an 
important mechanistic underpinning for health and disease, it 
should be recognized that they are a product of both circadian 
and homeostatic factors and not the circadian influences alone.

Experimental studies have shown an association between 
circadian misalignment and major depression.14 One such 
study, by Li et al, identified clock gene expression at the time of 
death in human brains postmortem.15 Participants with known 
depression were more likely to have circadian misalignment at 
the time of death compared to those without depression. Other 
experimental studies have also suggested the presence of ra-
cial/ethnic differences in the circadian rhythm of participants 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Delayed sleep timing is well described in children and adolescents, and is associated with depression and 
other adverse outcomes, and may be more prevalent in certain ethnic groups. We hypothesized that delayed sleep timing is more common in African 
Americans, and that it is associated with depression in a community cohort of older adults.
Study Impact: African Americans were twice as likely to have delayed sleep timing compared to whites. African Americans obtained 22 minutes less 
sleep on weeknights compared to whites, which was related to delayed sleep timing. Additionally, individuals with delayed sleep timing were 40% more 
likely to have depression.
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with African ancestry when compared to those of European 
ancestry.16,17 This includes differences in circadian period (tau) 
in African Americans when compared to non-Hispanic whites 
(hereafter referred to as whites), and may suggest racial dif-
ferences in susceptibility to circadian phase shifting.18 In the 
United Kingdom Biobank study, blacks were more likely to 
exhibit morning-type sleep behavior than Caucasians.19 How-
ever, in the United States the relationship between delayed 
sleep time and race, as well as the relationship between depres-
sion and delayed sleep time by race/ethnicity remains largely 
unknown.

Our primary aim was to determine whether race is inde-
pendently associated with delayed sleep time in a large com-
munity-based cohort of United States adults in the Sleep Heart 
Health Study (SHHS). We hypothesized that in the SHHS 
cohort, the prevalence of delayed sleep time is greater in Af-
rican Americans when compared to whites. Additionally, we 
hypothesized that delayed sleep time is associated with an in-
creased risk for depression. Such findings may lead to signifi-
cant public health implications and potential advancements in 
the precision of diagnosing, preventing, and managing depres-
sion among African Americans.

METHODS

Study Population
SHHS was a large multicenter community-based prospective 
cohort study whose original aim was to assess whether sleep-
disordered breathing is a risk factor for cardiovascular disease 
in middle-aged adults.20,21 Participants in SHHS were recruited 
from ongoing cohorts including the Cardiovascular Health 
Study, the Framingham Heart Study, the Tucson Epidemio-
logic Study of Obstructive Airways Disease, the Strong Heart 
Study, the Atherosclerosis Risk in Communities Study, and the 
Health and Environment Cohort Study in Tucson, as well as 
New York City cohorts.21–25 Participants older than 40 years 
were included in the study. Exclusion criteria included history 
of positive airway pressure treatment for sleep apnea, trache-
ostomy, or use of supplemental oxygen. Participants completed 
unattended polysomnography, structured health interviews, 
and sleep questionnaires between December 1995 and January 
1998. We analyzed these data from the SHHS to compare the 
prevalence of delayed sleep time among African Americans to 
whites, and further examine the relationship between delayed 
sleep time and depression.

Data Sources
Demographic information, including age, sex, and self-iden-
tified race/ethnicity, was derived from the participant’s parent 
cohort. Race and ethnicity were determined by self-identifica-
tion from demographic questionnaires of the parent cohort. A 
structured health interview was performed to determine smok-
ing history (pack-years), alcohol use (drinks per week), caffeine 
consumption (cups of coffee per day) and current medications 
(presence or absence of antidepressants). We used the question, 
“in the past 4 weeks have you felt downhearted and blue?” to 
determine the presence of depression. Participants responded 

on a 6-point Likert scale ranging from 1 (“all of the time”) to 
6 (“none of the time”). Values from 1–3 on the 6-point Likert 
scale and/or reported use of antidepressant medications (deter-
mined by manual review of medication list) were used to define 
the presence of depression. Participants’ weight was measured 
using a calibrated scale at the time of polysomnography. Par-
ticipants’ height was taken from parent study data obtained 
within 3 years of the sleep study and used to calculate body 
mass index (BMI) (kg/m2). Polysomnography was performed 
in the patient’s home using the P Series System (Compumed-
ics, Abbotsford, Victoria, Australia). Polysomnography was 
scored using standard criteria.26,27 Self-reported bedtime and 
sleep duration on weekdays and weekends were obtained from 
the SHHS Sleep Habits Questionnaire. Delayed sleep time was 
defined as reported time to fall asleep later than midnight on 
weekdays (which was defined as > 2 hours after socially ac-
cepted bedtime of 10:00 pm).

Statistical Analysis
Statistical analysis was performed using SPSS Version 25 
(IBM Corp, Armonk, New York, United States). To assess for 
demographic differences between groups, Pearson χ2 tests were 
used for categorical variables and linear regression was used 
for continuous variables. Sleep timing was also evaluated at an 
hourly interval from 9:00 pm until 4:00 am to compare reported 
bedtime differences between white and African-American par-
ticipants at each hour. Binary logistic regression was used to 
compare the likelihood of delayed sleep time between races, 
with adjustment for age, sex, BMI, smoking, apnea-hypopnea 
index, alcohol use, and caffeine consumption. Binary logistic 
regression was also used to determine the relationship between 
delayed sleep time and depression, with adjustment for age, 
sex, BMI, smoking, apnea-hypopnea index, alcohol use, and 
caffeine consumption. Additionally, we performed linear re-
gression to compare reported sleep timing and duration be-
tween races. We adjusted for the same covariates as for the 
aforementioned logistic regression. We additionally performed 
moderation analysis to evaluate the potential moderating ef-
fects of age and sex on the relationship between race and de-
layed sleep timing. Moderation analysis was performed using 
the PROCESS macro for SPSS.28 Finally, given that delayed 
sleep time is likely to be associated with short sleep duration, 
we evaluated the relationship between delayed sleep time and 
depression after stratifying our sample by reported weekday 
sleep duration of < 7 hours versus ≥ 7 hours. Seven hours was 
selected to be consistent with prior literature19 on short sleep 
duration as well as the current American Academy of Sleep 
Medicine/Sleep Research Society guidelines.29 Results are 
presented throughout as either mean ± standard deviation, or 
mean (95% confidence interval [CI]).

We performed sensitivity analysis for the association be-
tween delayed sleep time and depression using linear regres-
sion (for depression categories ranging from 1 to 6) as well as 
using logistic regression excluding participants who reported 
use of antidepressant medications. This approach to sensitiv-
ity analysis was selected based on a prior approach to evaluate 
depression in the Hispanic Community Health Study/Study of 
Latinos.30 In addition to weekday bedtime, we also evaluated D
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differences in weekend bedtime as well as used a weighted av-
erage of weekday and weekend bedtime:

([5 × weekday bedtime] + [2 × weekend bedtime]) / 7

We additionally evaluated midsleep timing as an alternate cir-
cadian rhythm marker. Midsleep timing was calculated using 
the formula derived from the Munich Chronotype Question-
naire.31 Midsleep on free days (MSF) was calculated using the 
following equation:

MSF = (sleep onset + sleep duration) / 2

Midsleep on free nights corrected for weekend oversleep (MS-
Fsc) was measured using the equation:

MSFsc = (MSF – [sleep duration on free days − average 
weekly sleep duration]) / 2

RESULTS

A comparison of the demographic data from African-Ameri-
can and white participants is shown in Table 1. The cohort has 
a total of 5,184 African-American and white participants with 
a similar mean age, BMI, and apnea-hypopnea index. Whites 
had a statistically significant higher mean pack-years smoking 
history, alcohol use, and caffeine use. There was no significant 
overall difference in incidence of depressed mood or antide-
pressant use.

We found that African Americans were more likely to re-
port a later bedtime at all time points after 10:00 pm compared 
to whites (Figure 1). After adjusting for covariates, weekday 
self-reported time to fall asleep was 15 ± 7 minutes later in Af-
rican Americans when compared to whites (P = .03; n = 5,184). 
Similarly, weekend time to fall asleep was 18 ± 7 minutes later 
in African Americans when compared to whites (P = .03). The 
proportion of individuals with delayed sleep time was greater 
in African Americans (33.3%) when compared to whites 
(18.7%; P < .0001). After adjusting for covariates, when com-
pared to whites, a greater proportion of African Americans had 
delayed sleep time (adjusted odds ratio [aOR] 2.03; 95% CI 1.6, 
2.6; P < .001; Figure 2).

Self-reported time of awakening on weekdays and weekends 
was not significantly different between African Americans and 
whites. Weekday wake-up time was 6:14 am for African Amer-
icans and 6:21 am for whites (P = .06). Similarly, weekend 
wake-up time was 6:54 am for African Americans and 6:55 am 
for whites (P = .84). Weekday sleep duration was shorter 
by 22 ± 8 minutes in African Americans when compared to 
whites after adjusting for confounders (P < .001, Table 2). Sim-
ilarly, the adjusted weekend sleep duration tended to be shorter 
by 19 ± 8 minutes in African Americans when compared to 
whites (P = .001). After adjusting for covariates, depression 
was independently associated with delayed sleep time (aOR 
1.3; 95% CI 1.1, 1.7; P = .012).

We found that there was a significant difference in MSF 
between African Americans and whites in our unadjusted 
analysis. African Americans had an MSF 10 minutes later 
than whites (MSF 3:14 am ± 62 minutes compared to MSF 
3:04 am ± 83 minutes, P = .006). Adjusted analysis showed 
similar results, with an African American MSF of 3:13 am 
(95% CI 3:06, 3:19) compared to a white MSF of 3:04 am (95% 
CI 3:02, 3:06), P = .01. On evaluation of mid-sleep on free 
nights corrected for weekend oversleep (MSFsc), a difference 
was noted between African Americans and whites, but the dif-
ferences did not reach statistical significance. In the unadjusted 
analysis, African Americans had an MSFsc of 2:58 am ± 83 

Figure 1—Weekday bedtime.

Percentage of individuals who report a weekday bedtime later than a 
given hour between 9:00 pm and 4:00 am. African Americans (blue) were 
more likely to report a later bedtime at all time points after 10:00 pm 
(P < .01 for all) compared to non-Hispanic whites (red). No individuals 
reported a bedtime later than 4:00 am.

Table 1—Participant demographics.
African American (n = 469) White (n = 4,715) P

Female sex (%) 59.2 51.6 .001
Age (years) 63 ± 14 64 ± 11 .054
Body mass index (kg/m2) 29.3 ± 6.0 28.0 ± 5.0  < .001
Smoking (pack-years) 10.2 ± 16.7 14.6 ± 22.6  < .001
Alcohol use (drinks/day) 1.4 ± 3.4 3.1 ± 6.0  < .001
Caffeine use (cups of coffee/day) 0.9 ± 1.2 1.8 ± 2.3  < .001
Apnea-hypopnea index (events/h) 5.1 ± 1.0 5.3 ± 0.9 .740
Felt blue “good bit of time” or more often (%) 5.1 4.0 .280
Antidepressant use (%) 5.7 7.8 .100
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minutes compared to a white MSFsc of 2:51 am ± 62 minutes, 
P = .05. In the adjusted analysis, African Americans had an 
MSFsc of 2:57 am (95% CI 2:51, 3:03), whereas whites had an 
MSFsc of 2:51 am (95% CI 2:49, 2:53), P = .08.

Sensitivity analyses confirmed our findings in regard to 
reported depression. Participants with delayed sleep timing 
scored 0.14 points worse in their response to the question “in 
the past 4 weeks have you felt downhearted and blue?” (95% 
CI 0.04, 0.23, P = .007). We additionally performed logistic 
regression after excluding participants who reported use of 
antidepressants. Results were similar to those found during 
our primary analysis. Subjects with delayed sleep timing were 
more likely to report depression (aOR 1.60 [95% CI 1.09, 2.36], 
P = .004; Figure 3).

We found similar associations for weekend delayed sleep 
as for weekday delayed sleep. African Americans had an in-
creased odds of delayed sleep time compared to whites. The 
unadjusted OR was 2.14 (95% CI 1.68, 2.72, P < .001) and the 
aOR was 2.23 (95% CI 1.75, 2.85, P < .001). Delayed sleep time 
was again associated with an increased risk of depression. The 
unadjusted OR was 1.37 (95% CI 1.06, 1.75, P = .014) and the 
aOR was 1.34 (95% CI 1.04, 1.72, P = .023). Use of a weighted 
average of weekday and weekend sleep also had similar re-
sults. African Americans had an increased odds of delayed 
sleep time compared to whites. The unadjusted OR was 2.26 
(95% CI 1.76, 2.90, P < .001) and the aOR was 2.30 (95% CI 
1.78, 2.97, P < .001). Delayed sleep time was again associated 
with an increased risk of depression. The unadjusted OR was 
1.45 (95% CI 1.12, 1.89, P = .005) and the aOR was 1.43 (95% 
CI 1.10, 1.87, P = .007).

Stratification by sleep duration showed that the association 
between depression and delayed sleep timing was actually 
greater in participants who slept 7 hours or more compared to 
short sleepers. Participants with delayed sleep time were much 
more likely to report a short sleep duration (aOR 3.75, 95% CI 
3.21, 4.37, P < .001). Among participants with adequate sleep 
duration (72% of total sample), delayed sleep time was asso-
ciated with an aOR of 1.66 (95% CI 1.23, 2.24, P = .001) for 
depression. Among participants with short sleep (< 7 hours), 
delayed sleep time was not associated with increased odds of 
depression (aOR 1.09, 95% CI 0.74, 1.60, P = .68).

Moderation analysis results showed that there was a signifi-
cant interaction between age and race for the likelihood of de-
layed sleep time (P = .003). The graphical results of moderation 
analysis are presented in Figure 4 and indicate that although 
the likelihood of delayed sleep time is relatively stable over 
age in African Americans, there is an age-associated increased 
likelihood of delayed sleep time in whites. We did not find a 
significant interaction between sex and race for the likelihood 
of delayed sleep time (P = .12). We did not find a significant 
interaction between delayed sleep time and sex or age for the 

Table 2—Sleep timing differences between African Americans and whites.
Unadjusted Analysis African American White P

Weekday bedtime 23:14 (23:08, 23:20) 22:58 (22:56, 23:00)  < .001
Weekend bedtime 23:30 (23:23, 23:37) 23:12 (23:10, 23:14)  < .001
Weekday wake time 06:16 (06:09, 06:23) 06:21 (06:19, 06:23) .150
Weekend wake time 06:54 (06:48, 07:02) 06:55 (06:53, 06:57) .810
Weekday sleep duration 07:02 (06:55, 07:09) 07:23 (07:21, 07:25)  < .001
Weekend sleep duration 07:24 (07:16, 07:32) 07:42 (07:40, 07:44)  < .001

Adjusted Analysis African American White P
Weekday bedtime 23:13 (23:16, 23:20) 22:58 (22:56, 23:00)  < .001
Weekend bedtime 23:30 (23:23, 23:37) 23:12 (23:10, 23:14)  < .001
Weekday wake time 06:14 (06:07, 06:21) 06:21 (06:19, 06:23) .061
Weekend wake time 06:54 (06:46, 07:02) 06:55 (06:53, 06:57) .840
Weekday sleep duration 07:01 (06:54, 07:08) 07:23 (07:21, 07:25)  < .001
Weekend sleep duration 07:23 (07:15, 07:31) 07:42 (07:40, 07:44)  < .001

Adjusted for age, sex, body mass index, smoking, apnea-hypopnea index, alcohol use, and caffeine consumption. Values presented as 24-h clock time, 
mean (95% confidence interval).

Figure 2—Delayed sleep onset.

Proportion of individuals with delayed sleep time (sleep time after 
midnight) are shown for African Americans (red) and non-Hispanic 
whites (green) in the left panel. In the right panel, the adjusted odds ratio 
for delayed sleep time in African Americans is shown in comparison to 
non-Hispanic whites. Note the greater prevalence of delayed sleep time 
in African Americans.
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likelihood of depression (P = .20 and P = .29 respectively). 
Additionally, although delayed sleep time was more common 
in African Americans, there was no significant interaction be-
tween delayed sleep time and race for the likelihood of depres-
sion (P = .14). This suggests that there are no racial differences 
between African Americans and whites in the association of 
delayed sleep timing with depression.

Given prior literature showing an association between 
delayed sleep timing and substance use in younger popula-
tions,32,33 we evaluated differences in tobacco, alcohol, and 
caffeine use in individuals with and without delayed sleep 
time in this cohort of older adults. Individuals with delayed 
sleep time had a 15.88 ± 21.55 pack- year history compared to 
13.73 ± 24.19 pack-years in individuals without delayed sleep 
time (P = .009). This was still significant after adjustment 
for age, sex, and race, 15.19 (95% CI 9.92, 12.52) pack-years 
compared to 11.22 (95% CI 9.92, 12.52), P = .001. In unad-
justed analysis, individuals with delayed sleep time consumed 
slightly less alcohol compared to those without delayed sleep 
time, 2.51 ± 5.17 drinks per week compared to 3.05 ± 6.00 
drinks per week (P = .009). This was not significant after ad-
justment for age, sex, and race, 2.32 (95% CI 1.82, 2.81) com-
pared to 2.34 (95% CI 2.00, 2.69) drinks per week, P = .93). 
Finally, individuals with delayed sleep time consumed slightly 
less caffeine compared to those without delayed sleep time, 
1.59 ± 2.24 cups per day compared to 1.77 ± 2.24 cups per day, 
P = .023. This was not significant after adjustment for age, sex, 
and race, 1.42 (95% CI 1.23, 1.61) compared to 1.32 (95% CI 
1.20, 1.45) cups per day, P = .411. Please note that the reported 
differences in delayed sleep time between African Americans 

and whites as well as the observed association between depres-
sion and delayed sleep time in Figure 3 are independent of 
smoking, alcohol, and caffeine consumption.

DISCUSSION

Sleep and circadian rhythm disorders, including delayed sleep, 
are associated with poor mental health.4,5,34–39 We found higher 
rates of delayed sleep time among African-American adults 
compared to whites in a community-based cohort. The aver-
age weekday sleep duration among African Americans was 
on average 22 minutes shorter than that for whites. Given that 
weekday bedtime was significantly later in African Americans 
compared to whites, but there was no difference in weekday 
wake time, it appears that this disparity in sleep duration is 
related to delayed sleep timing.

The magnitude of delayed sleep time is worth further dis-
cussion. Although the 15- to 19-minute delay in sleep time 
(on weekdays and weekends, respectively) may seem small, 
such delays amount to a cumulative 91 to 116 hours over the 
course of 1 year in the classic epidemiological approach of as-
sessing “cumulative exposure.” Prior studies have shown that 
a delayed school start intervention in children increased sleep 
duration of merely 16 to 22 minutes but resulted in improved 
school performance and decreased daytime sleepiness.40 More-
over, sleep restriction associated with delayed sleep onset of 30 
minutes per day over a 5-day period decreased performance on 
neurocognitive testing, whereas sleep extension of 30 minutes 
has been shown to improve performance.41 Alternatively, if we 
examine the data using the proportion of individuals reporting 
delayed sleep time, after adjusting for confounders, when com-
pared to whites, a greater proportion of African Americans 
had delayed sleep time (aOR 2.03; 95% CI 1.5, 2.4; P < .0001). 
Given that African Americans are twice as likely to have de-
layed sleep timing, if delayed sleep timing is associated with 

Figure 4—Delayed sleep time by age.

Percentage of individuals with delayed sleep time (sleep time after 
midnight) are shown for African Americans (blue) and non-Hispanic 
whites (red) by age. Note that while the likelihood of delayed sleep is 
time is relative stability over age in African Americans, there is an age-
associated increased likelihood of delayed sleep time in whites. Data are 
presented for mean age and one standard deviation above and below 
the mean.

Figure 3—Relationship between delayed sleep time and 
depression.

Odds ratios (unadjusted and adjusted) for the relationship between 
delayed sleep time (sleep time after midnight) and depression are 
shown for all participants combined (African Americans and non-
Hispanic whites; left panel) and after excluding individuals receiving 
antidepressants (right panel). Individuals without delayed sleep time 
served as the reference population (dashed horizontal line). Note that 
the finding of association between delayed sleep time and depression 
remained after such sensitivity analysis.
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an all-or-none effect, African Americans may be at greater risk 
for adverse effects associated with delayed sleep timing com-
pared to whites. Furthermore, when we evaluated sleep tim-
ing on an hourly basis from 9:00 pm until 4:00 am, we found 
that African Americans were more likely to report a later 
bedtime at all time points after 10:00 pm when compared to 
whites (Figure 2).

Moreover, this is the first community-based study that has 
found an association between delayed sleep time and depres-
sion in older adults (older than 40 years). We found a 40% 
increased risk of depression being associated with delayed 
sleep time. Such findings are novel considering that prior re-
search has been limited to adolescents and young adults.42–44 
In younger working adults, delayed sleep time has been associ-
ated with depressive symptoms.45 We found that participants 
with delayed sleep time were 3.75 times more likely to report 
short sleep duration, less than 7 hours. Short sleep duration 
is well known to be associated with increased risk of depres-
sion.39,46,47 However, in our sample, the association between 
depression and delayed sleep timing was greater in individu-
als obtaining sufficient sleep. This suggests that short sleep 
is not mediating the relationship between delayed sleep time 
and depression, and supports our hypothesis that delayed sleep 
time is independently associated with increased risk of depres-
sion. These disparities in the prevalence of delayed sleep time 
among African Americans carry profound implications for 
mental health in at-risk populations in the United States.48

Malone et al. have reported a prior study derived from the 
United Kingdom Biobank cohort compared differences in 
morning-evening type sleep preference and sleep duration in 
Black participants compared to white participants and found 
that black participants reported more morning preference 
when compared to white participants.19 A subsequent study 
with detailed propensity score matching for other confounding 
social and environmental characteristics confirmed this find-
ing of morning preference and short sleep duration in black 
participants compared to white participants.49 Similar to our 
findings, black participants in this cohort were more likely to 
report short sleep duration. However, although circadian pref-
erence was assessed, actual sleep timing was not assessed. 
Given that social constraints such as child care and job sched-
ule may affect sleep timing, it is possible that African Ameri-
cans may have a morning circadian preference, but choose a 
delayed bedtime as a consequence of these social constraints. 
Murray and colleagues noted that 43% of individuals in their 
study had “noncircadian” delayed sleep phase disorder.50 Such 
individuals had typical phase angles between dim light mela-
tonin onset (DLMO) and bedtime, and thus were not experi-
encing circadian misalignment as typically defined. Eastman 
and colleagues found a shorter tau in African Americans 
than whites, and such a finding would be consistent with an 
earlier circadian phase and sleep timing.16 Considering such 
information, the phase angle between DLMO (which occurs 
earlier in African Americans) and delayed sleep time is much 
larger and may conceivably impose greater adverse effects of 
phase dyssynchrony. Notably, the tendency toward having a 
delayed sleep time may be transgenerational, with Hasler and 
colleagues reporting later bedtimes in African American than 

white participants in an adolescent sample, suggesting that the 
tendency toward delayed sleep timing may begin early in life.33

Differences in sleep timing among the African diaspora sug-
gests that racial/ethnic differences in sleep may be contribut-
ing to disparities in depression and other health outcomes.16,18,51 
Such findings need to be further explored to uncover the un-
derlying factors responsible for these disparities in sleep tim-
ing and depression. Contributing biological, environmental, 
psychosocial, and cultural factors52 must be identified in or-
der to design interventions that can improve the diagnosis, 
prevention, and treatment of depression in at-risk populations 
where these disparities exist.7,18,53,54 Additionally, future studies 
should investigate particular circadian and gene environment 
interactions that may be driving the effect of sleep timing on 
disparities in depression, obesity, heart disease, and cancer in 
African Americans.4–6

There are limitations to our study. We defined depression 
as reported use of antidepressants, or self-reported depressed 
mood based on a single question. Use of a validated depres-
sion screening questionnaire such as the Beck Depression in-
ventory would be preferable.55 However, given the paucity of 
cohort studies with sleep data available, this single question 
approach has been used previously.56 Moreover, we believe 
that our findings have value considering that the relationship 
between delayed sleep time and race in the context of depres-
sion measured in the same cohort has not been previously re-
ported in a large community-based population. Additionally, 
although we provide information on midsleep differences, in-
formation on use of alarm clocks to wake up in the morning 
was not collected as a part of the SHHS. Given that alarm 
clock use advances calculated midsleep timing by leading to 
an earlier wake time than circadian preference would predict, 
midsleep timing results in this cohort may not be an accu-
rate reflection of true midsleep timing. Finally, although we 
showed that delayed sleep time is more common in African 
Americans, and delayed sleep time is associated with depres-
sion; we did not find any differences in the relationship be-
tween delayed sleep time and depression between African 
Americans and whites. This may be because there are no such 
differences, but may alternately be due to sample size limita-
tions. The SHHS was not designed to study ethnicity-related 
sleep disparities or depression. More specifically, the SHHS 
depended on race/ethnicity distribution in the community-
based population and population-level prevalence of depres-
sion, leading to fewer individuals who are African American 
and suffer from depression. Future studies that enrich their 
cohorts with enrichment of both African Americans and in-
dividuals with depression are needed. Further, there is an im-
portant distinction between race as a primary factor versus a 
marker of interest within the context of sociocultural, envi-
ronmental, and other factors that were not measured in our 
archival study. Therefore, we caution the reader to interpret 
our findings within the context of such considerations. We 
would like to note that although the mechanistic aspects for 
the reasons for delayed sleep time (sociocultural versus ge-
netic, etc.) may be uncertain, the SHHS is a large, community-
based, multicenter, observational epidemiological cohort that 
is representative of the population and hence has generalizable D
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findings that are of value when considered within the context 
of the aforementioned limitations.

CONCLUSIONS

Our results show that race is associated with delayed sleep time 
in a large, community-based cohort of adults. African Ameri-
cans were more likely to experience delayed sleep time and 
short sleep duration when compared to whites. Additionally, 
we found that delayed sleep time was independently associated 
with depression. These findings required further investigation 
of the underlying biological and psychosocial factors respon-
sible for this disparity in sleep timing and the association with 
depression.

ABBRE VI ATIONS

aOR, adjusted odds ratio
BMI, body mass index
MSF, midsleep on free days
MSFsc, midsleep on free nights corrected for weekend 

oversleep
SHHS, Sleep Heart Health Study
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