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Background: Few studies have assessed sleep across all sleep continuity variables (eg, sleep latency [SL], number of awakenings 
[NWAK], wake after sleep onset [WASO], early morning awakenings [EMA], total sleep time [TST], total wake time [TWT]) 
concurrently, at the community level, leading to gaps in understanding racial sleep disparities. Moreover, many studies do not examine 
sleep-related problem endorsement and daytime function.
Purpose: To examine race differences in insomnia symptom severity (eg, sleep continuity disturbance [SCD]), problem endorsement, 
and daytime dysfunction among Black and White non-Hispanic adults.
Participants and Methods: Participants (N=8172) living in Greater Philadelphia completed an online community survey about their 
sleep between 2011 and 2021. Chi-square and t-test analyses were used to compare sleep-related differences by race. Multiple 
regression analyses were conducted to investigate the effect of race on sleep, controlling for age, sex, BMI, and education.
Results: Black non-Hispanics had significantly worse SL (Δ>3 min), WASO (Δ>8.4 min), and TWT (Δ >12.1 min) but not NWAK 
(Δ<0.4). Black non-Hispanics also reported substantially lower TST (Δ>36.8 min). Appreciable effect sizes ranged from .01 to .44. 
White non-Hispanics consistently endorsed greater daytime dysfunction with small effects ranging from .07 to .14.
Conclusion: Findings suggest that Black non-Hispanics experience less restorative sleep, which can lead to impaired cognitive function, 
mood disturbances, and increased risk of chronic illness. Observed differences in TST may be due to the unmeasured effects of EMA or to 
reduced time in bed, underscoring the importance of comprehensive approaches to understanding sleep disturbances like insomnia. Addressing 
insomnia severity using multidimensional approaches and with targeted interventions, such as Cognitive Behavioral Therapy for Insomnia and/ 
or systematic sleep extension, could help improve sleep health. Moreover, examining differences in sleep across sociodemographic character
istics leads to nuanced understandings that highlight the importance of developing targeted, precision-based behavioral health interventions.
Keywords: insomnia, sleep differences, sleep quality, sleep health disparities, Black or African Ancestry

Introduction
At the epidemiologic level, race and ethnicity are frequently associated with poor sleep among individuals living in the 
United States.1–6 Racial and ethnically minoritized individuals are more than twice as likely to suffer from sleep 
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disturbances, with Black/African Americans experiencing some of the worst sleep.7–9 Yet comparatively little attention 
has been paid to the evaluation of racial and ethnic differences in insomnia illness profiles like sleep continuity 
disturbance (SCD),10,11 as few consider the full spectrum of variables that define sleep continuity (eg, sleep onset 
latency [SL], number of awakenings [NWAK], wake-after-sleep-onset [WASO], early morning awakenings [EMA], total 
sleep time [TST], and sleep efficiency [SE%]). Moreover, many studies, if any, concurrently assess sleep continuity, 
problem endorsement, and sleep-related daytime function.

Importantly, race as a socially conceptualized category used in the United States and based on phenotypic presenta
tion, is not the driving factor for sleep health. Historically discriminatory actions and/or policies based on race are what 
result in severely consequential psychosocial and environmental determinants that drive disparate sleep health 
outcomes.12,13 Individuals most strongly impacted are Black/African Americans, as Black/African Americans (hence
forth referred to as “Blacks”) are often overrepresented in health disparities overall and in sleep health disparities, in 
particular.10,14 Therefore, it stands to reason that assessing differences in sleep continuity, problem endorsement, and 
sleep-related daytime function empirically may provide important insight into conceptualizing insomnia and SCD 
differences across racial and ethnic groups, and more importantly, how these issues are assessed and treated in under
represented populations in general and among Blacks specifically. Moreover, while objectively measuring sleep, such as 
in polysomnography (PSG; the gold standard), may provide a more precise estimation of individual sleep patterns, 
assessing sleep continuity and quality via self-report is equally important in understanding sleep. Subjective measures 
may capture subtle nuances in sleep that other methods cannot detect, and these differences may be significantly 
associated with health outcomes.15,16 The following section provides a brief overview of subjectively measured 
differences in sleep continuity, sleep continuity problem endorsement, and sleep-related daytime function.

In a scoping review by Ahn et al,10 only 45 studies examined one or more sleep continuity variables. Of these studies, 
only two provided a full complement of the primary sleep continuity variables (ie, SL, WASO, and TST).17,18 The data 
suggest that Blacks differ from Whites (with respect to race and not inclusive of ethnicity) on at least one SCD 
measure.2,4,6,19 Specifically, Blacks tend to report longer latencies (SL)20–22 and exhibit about 10–20 minutes more of 
middle insomnia (WASO) than Whites.23–25 While quantitative comparisons have not been reported for EMA; Blacks are 
more likely to experience late insomnia (ie, EMA).20,23 For TST, race is also a significant predictor of insufficient 
sleep.1,2 Among the studies that report minute estimates of sleep duration, Blacks experience the shortest sleep durations 
(20–40 min less)22,23,26,27 irrespective of an insomnia diagnosis.28 Similar findings have been corroborated in nationally 
representative samples.29,30

Beyond racial differences in sleep continuity (eg, SL, NWAK, WASO, EMA, and TST) is the issue of whether Black 
and White individuals differ in sleep satisfaction and/or the consequences of sleep disturbances. This is particularly 
important when group differences in SCD are relatively marginal, for one group may have a higher sleep need and thus 
“suffers more from less”.31,32 The literature on race differences in “sleep complaint” reveals that Blacks tend to report 
fewer sleep complaints4,5,22,31 but the results across studies are mixed.6,33 In one study, there were no significant 
differences in sleep complaints between Black and White individuals,34 whereas other studies have found that Blacks 
were more likely to be classified as noncomplaining poor sleepers35 or were more likely to reduce their complaints or 
sleep satisfaction with age when compared to Whites.36

One reason for the lack of clarity may be that the measures used across studies differ substantially. In some instances, 
daytime performance measures (eg, sleepiness and fatigue questionnaires) are used to make inferences about the 
consequences of SCD. In other cases, problem status is directly assessed (eg, the last 4 items of the Insomnia Severity 
Index [ISI] regarding sleep-related: satisfaction; worry; interference; and effects that others might notice). Sometimes, the 
participants are queried directly about their quantitative judgments (eg, on sleep diaries, where one may subjectively 
report on their sleep). Accordingly, any conclusion regarding sleep problem endorsement (sleep satisfaction) must be 
considered tentative.

Moreover, irrespective of illness severity and/or problem endorsement, is the question of whether the individual (or 
the racial and ethnic group) experiences sleep-related daytime dysfunction. Here again, the measures used across studies 
differ. In what is perhaps the largest study of its kind (n = 6139), Blacks, compared to Whites, reported significantly 
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greater sleep-related daytime difficulties with concentration, memory, hobbies, or work.22 Using the Epworth Sleepiness 
Scale (ESS), similar findings were reported by Chen et al26 and Carnethon et al.23

In summary, the literature suggests two primary concerns that require further exploration: 1) Blacks may 
experience worse sleep continuity (particularly TST, which can be taken as an indirect or reciprocal measure of 
total wake time [TWT]), less problem endorsement, and worse daytime function; and 2) Blacks may be more prone 
to relapse or experience recurrences of insomnia. These gaps underscore the need to assess clinical domains 
concurrently and explore how they vary by race. The lack of such data limits our ability to know whether 
assessment and/or treatment for insomnia needs to be modified to account for race. Accordingly, the present 
study serves as the first large-scale study to concurrently assess at the community level SCD, sleep problem 
endorsement, and sleep-related daytime functioning among Black and White non-Hispanic individuals with sleep 
disturbance complaints.

Methods
Data Source
The data used for this study were extracted from a continuously running online survey (https://sleeplessinphilly.com)37 

primarily used as a recruitment and screening tool for community-based insomnia research studies in the greater 
Philadelphia area in the United States, which includes parts of southeastern Pennsylvania, southern New Jersey, northern 
Delaware, and the northern Eastern Shore of Maryland. Potential respondents are recruited via ResearchMatch; 
Facebook; Google; and various other forms of social media (eg, advocacy groups and/or listservs dedicated to sleep 
disorders or other conditions of interest), advertisements in local newspapers, cable TV ads, and radio announcements. 
The screening survey includes items that pertain to socio-demographics, medical and mental health, and sleep and sleep 
disorders; the sleep-related items were developed based on standard clinical queries, typical item construction for 
retrospective assessments, literature review, and expert consensus (see Figure 1). Additionally, each sleep-related item 
in the survey is augmented with questions about problem endorsement (ie, “Do you consider this a problem?”). Informed 
consent was obtained from all participants. Respondents who access the survey are required to provide consent via 
a University of Pennsylvania Institutional Review Board (IRB) approved online informed consent form. Data collection 
from the survey was approved as a protocol and subsequently approved by the IRB (IRB 809272). Deidentified, archival 
data were extracted from this survey and used for this study. Important to note, this data source oversamples from the 
central northeast region of the United States and oversamples individuals with insomnia complaints; data from the survey 
have demonstrated utility as represented in prior studies.31,38 Survey data were extracted from a decade cohort (2011 to 
2021) for use in the present study. Inclusion criteria were individuals over the age of 18 years who identified as Black or 
White, and who presented with one or more insomnia symptoms. Of note, the purpose of this study was to examine race- 
related differences in SCD, problem endorsement, and daytime dysfunction, and therefore the extracted data did not 
include measures on variables such as physical or mental health comorbidities, the use of medications (incl. sleep- 
specific medications), or other factors that influence sleep. As a result, individuals with comorbid disorders or conditions 
(eg, self-reported sleep disorders, medical and mental health conditions, or substance abuse) were not excluded from the 
analyses. Some co-morbid illnesses may have residual confounding effects. Results from the analyses in this study 
should be interpreted with caution.

Measures
The survey questions relevant to the present analysis (See Figure 1) included the following: basic socio-demographics 
(eg, age, sex, race, education level, etc).; severity and frequency of SCD; problem endorsement of SCD; and sleep-related 
daytime dysfunction.

SCD
“Sleep continuity” refers to the class or set of variables that represent “sleep performance”. That is, it is a class term (vs 
sleep architecture or sleep microarchitecture) for variables that represent latency to, and duration and efficiency of, the 
sleep that occurs during the sleep period, including SL, NWAK, WASO, EMA, TST, and SE%. When one or more of 
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these variables are pathological, this may be referred to as SCD. More, the use of this class term promotes a level of 
specificity that is unconfounded with the many denotations and connotations of the vernacular term “insomnia”.38 

Questionnaire items required that individuals quantify the following: length of time it takes them to fall asleep (SL 
in min), frequency of nocturnal awakenings (NWAK in number of incidents), duration of wakefulness in the middle of 
the night (WASO in min), and time awake earlier than intended (EMA in min). Individuals were also asked to quantify 
their typical sleep durations (TST in hours and minutes). For analysis purposes, TST was converted to minutes for 
comparability to SL, WASO, and EMA. All SCD queries are shown in Figure 1. To determine the severity of total 
wakefulness during an intended sleep period, the variable, total wake time (TWT), was calculated as follows: TWT = SL 
+WASO+EMA.

Sleep-Related Problem Endorsement
Following the provision of each sleep continuity estimate (eg, SL, NWAK, WASO, EMA, and TST), respondents were 
prompted to self-assess whether the quantified estimate (eg, SL of 45 minutes) was a problem for them (eg, “Do you 
consider this a problem?”). Response options were “Yes” or “No”. “No” was coded as a value of “0” and “Yes” was 
coded as a value of “1”. These data were used to estimate overall problem endorsement (ranging from 0 to 5) and to 
evaluate specific item frequencies (see Figure 1).

Figure 1 Survey Items of Sleep Continuity Disturbance, Sleep Continuity Problem Endorsement, and Sleep-Related Daytime Dysfunction. 
Note: aTST was asked in hours but converted to minutes for analytic purposes. bItem was reverse-scored, where “yes” was counted as 0 and “no” was counted as 1.
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Sleep-Related Daytime Dysfunction
Survey items for sleep-related daytime dysfunction included questions that assessed for the presence of 1) concentration 
difficulties, 2) irritability, 3) feeling unrested upon waking, 4) impaired daytime function due to trouble sleeping, 5) 
daytime fatigue, and 6) daytime sleepiness (see Figure 1). Response options were “Yes” or “No”. Each “No” was coded 
as a value of “0” and each “Yes” was coded as a value of “1.” These data were used to estimate overall daytime 
impairment (ranging from 0 to 6). The question “Do you feel rested upon waking?” was reverse-scored.

Data Management and Statistical Analyses
Participants/Analysis Sample
The initial extracted dataset contained 8449 individuals, including 277 individuals who self-identified as Hispanic, 
representing less than 5% of the total sample and too small for any meaningful analyses. As a result, these individuals 
were removed from the final analysis sample, resulting in a total sample of 8172 Black and White non-Hispanics. Race 
was assessed categorically, where individuals reported whether they identified as “White” or “Black.” That is, partici
pants were not categorized with respect to self-identified region of origin (eg, Caribbean vs African Blacks or 
Scandinavian vs Australian Whites). Respondents were also grouped by age as follows: young adults (YA; 18–29 
years); adults (A; 30–44 years); young older or middle-aged adults (YO; 45–64 years); and older adults (OA; 65+ 
years).39,40 Survey entries with extreme values for SCD variables were identified and removed prior to matching (n = 35). 
Less extreme outliers were included to accurately depict the severity of sleep disturbances within this sample (eg, 
a survey entry reporting 99 nocturnal awakenings was removed, while another entry reporting 8 nocturnal awakenings 
was kept). An a priori power analysis regarding our variables of interest was not conducted, and all available survey 
records were used in analyses.

Mean Comparisons of SCD, Problem Endorsement, and Sleep-Related Daytime Dysfunction
Descriptive statistics and independent samples t-tests and chi-square tests were conducted to assess for mean differences 
by race group for age, sex, body mass index (BMI), and education. Independent samples t-tests and/or chi-square tests 
were also run to determine any significant differences in SCD variables (SL [minutes], NWAK [frequency], WASO 
[minutes], EMA [minutes], TST [minutes], and TWT [minutes]), SCD problem endorsement (ie, SL, NWAK, WASO, 
EMA, and TST), and sleep-related daytime dysfunction (ie, self-reported concentration, irritability, restedness, general 
daytime impairment, fatigue, and daytime sleepiness). A Bonferroni correction was applied to p-values, with an adjusted 
alpha level of 0.001. Continuous variables were presented as means and standard deviations (SD), and categorical 
variables were expressed as total numbers and percentages. Effect sizes were determined using Cohen’s d values for 
mean differences by race group and with indices for chi-square tests.

Unadjusted and Adjusted Multiple and Logistic Regressions of the Effect of Race on SCD, Problem 
Endorsement, and Sleep-Related Daytime Dysfunction
Unadjusted and adjusted multiple regressions assuming a normal distribution were used to examine the effect of race (Black 
vs White) on SCD (ie, SL, NWAK, WASO, EMA, TST, and TWT). Unadjusted and adjusted logistic regressions assuming 
binomial distribution were used to examine the effect of race (Black vs White) on the odds of SCD problem endorsement and 
sleep-related daytime complaints. Adjusted multiple and logistic regression analyses controlled for age, sex, BMI, and 
education level. Odds ratios were calculated as a measure of effect size for logistic regression models. All data management 
and statistical analyses were conducted using IBM SPSS Statistics (Version 27)41 and/or R (Version 4.3.2).42

Results
Participant Demographics
Table 1 summarizes the participant characteristics for the overall sample and by race group. Participants (N = 8172) were 
between the ages of 18–90 years (Mage = 47.9±14.9) and primarily of middle-age (ie, between 45 and 64 years; 48.3%), 
identified their biological sex at birth as female (67.4%), were overweight (M = 28.7±7.2) and had completed high 
school/GED or higher (98.7%). Significant differences between Blacks and Whites were found by age, BMI, and 
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education. Whites were older, t(2585.6) = 13.795, p <0.001, had a lower BMI, t(2121) = 14.163, p <0.001), and were 
more likely to have a 2- or 4- year degree or higher (X2(3) = 800.88, p <0.001) compared to Blacks. No significant 
differences were found by sex between the respective groups, X2(1) = 0.029, p =0.865.

SCD
Mean Comparisons of SCD
Mean SCD for the overall sample and differences by race group are reported in Table 2; mean SCD differences by race 
only are visually represented in Figures 2–7. Independent samples t-tests revealed statistically significant by group 
differences for all SCD variables except EMA. Specifically, Blacks took longer to fall asleep (SL; M = 49.7±38.8) than 
Whites (M = 46.7±40.8). While Blacks reported to wake up less often during the night (NWAK; M = 2.7±1.7), when 
awakened, they remained awake for longer periods (WASO; M = 47.7±51.8) before returning to sleep than Whites (M = 
3.1±2.5; M = 39.3±45.1, respectively) (p < 0.01). The total amount of awake time during the night for Blacks lasted 
significantly longer than Whites: (TWT; M = 155.8±101.0 and M = 143.7±88.9, respectively), t(2192.1) = −4.364, p < 
0.001. As a result, Blacks also slept significantly less (by ~40 minutes) than Whites (TST; M = 316.2±94.1 and M = 
353.0±80.7, respectively), t(2160.7) = 14.311, p < 0.001.

Effect of Race on SCD
Table 3 summarizes results for the multiple regressions conducted to examine the effect of race (Black vs White 
[reference]) on SCD. Controlling for age, sex, BMI and education, race was negatively associated with SL (b = −2.62, 
p < 0.05), NWAK (b = −0.44, p<0.001), and TST (b = −28.57, p<0.001); race was positively associated with WASO (b = 
9.46, p<0.001) and TWT (B = 9.33, p<0.001). Adjusting for age, sex, BMI, education and race was not significantly 
associated with EMA.

Table 1 Participant Demographics by Race (N=8172)

Baseline Characteristics Race a

Overall Sample Black Non-Hispanic  
(n = 1575)

White Non-Hispanic  
(n = 6597)

t/X2 b p-value Cohen’s d

N (%) / M(SD) n (%) / M(SD) n (%) / M(SD)

Age c 47.9(14.9) 43.6(13.5) 48.9(15.0) 13.80 0.001 0.36

Young Adult 1385 (17) 342 (22) 1043 (16)
Adult 1748 (21) 428 (27) 1320 (20)

Middle-Aged Adult 3944 (48) 712 (45) 3232 (49)

Older Adult 1095 (13) 93 (6) 1002 (15)
Sex (at birth) 0.03 0.865 −0.002

Male 2660 (33) 516 (33) 2144 (33)

Female 5512 (67) 1059 (67) 4453 (68)
Body Mass Index 28.7(7.2) 31.3(8.2) 28.1(6.8) −15.9 <0.001 −0.45

Education 800.9 <0.001 0.31

No high school diploma 100 (1) 67 (4) 33 (1)
High school diploma/ Some college 2614 (32) 906 (58) 1708 (26)

2- or 4-year degree 3168 (39) 411 (26) 2757 (42)

Graduate/ Post graduate degree 2290 (28) 191 (12) 2099 (32)

Note: P-values bolded to indicate a statistically significant relationship. aWhite non-Hispanics were coded as 0 and Black Non-Hispanics were coded as 1 in all analyses. bt = 
Independent Samples t-test and X2 = Pearson’s Chi-Square test of significance. cAge groups are categorized as follows: young adults (18–29 years), adult (30–44 years), 
middle-aged adult (45–64 years), and older adult (64+ years).
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Sleep Continuity Problem Endorsement
Mean Comparisons of Problem Endorsement
Rates of sleep-related problem endorsement for the overall sample and by race group are reported in Table 2. The chi- 
square tests for independence revealed statistically significant by group differences in problem endorsement for SL and 
EMA, whereas there were no significant by group differences for NWAK, WASO or TST. Blacks were significantly more 
likely to endorse SL as a problem, X2(1) = 42.03, p < 0.001. Although there were no significant differences in EMA 
duration between groups, Blacks were also more likely to endorse EMA as a problem, X2(1) = 7.987, p = 0.005.

Effect of Race on Problem Endorsement
Table 4 summarizes the adjusted odds ratios (OR) for each SCD problem endorsement, with race as a predictor, adjusted 
for age, sex, BMI, and education. Independent of any age, sex, BMI or education-related effects, race was most strongly 
associated with endorsing SL and EMA sleep continuity symptoms as a problem. Blacks had an approximate 22% 
increased odds of endorsing SL (OR = 1.22, 95% CI[0.05,0.35], p<0.01) and 39% increased odds of endorsing EMA (OR 
= 1.39, 95% CI [0.17,0.49], p<0.001) as a problem than Whites.

Table 2 Mean Differences of Sleep Continuity Disturbances, Sleep Continuity Problem Endorsement, and Sleep-Related Daytime 
Dysfunction by Race (N=8172)

Racea t/X2 b p-value Cohen’s d

Overall Sample Black Non-Hispanic  
(n = 1575)

White Non-Hispanic  
(n = 6597)

N (%) / M(SD) n (%) / M(SD) n (%) / M(SD)

Sleep Continuity Disturbances

SL (minutes) 47.3(40.5) 49.7(38.8) 46.7(40.8) −2.69 0.007 −0.07

NWAK (average) 3.0(2.4) 2.7(1.7) 3.1(2.5) 6.07 <0.001 0.14
WASO (minutes) 41.0(46.6) 47.7(51.8) 39.3(45.1) −5.90 <0.001 −0.18

EMA (minutes) 64.7(45.8) 64.5(47.6) 64.8(45.4) 0.16 0.871 0.01

TST (minutes) 345.9(84.7) 316.2(94.1) 353.0(80.7) 14.31 <0.001 0.44
TWT (minutes) 146.1(91.5) 155.8(101.0) 143.7(88.9) −4.36 <0.001 −0.13

Sleep Continuity Problem Endorsement c

SL 5580 (74) 1166 (80) 4414 (72) 42.03 <0.001 0.08

NWAK 6504 (82) 1231 (81) 5273 (82) 0.86 0.354 −0.01
WASO 6341 (87) 1179 (86) 5162 (88) 2.68 0.102 −0.02

EMA 5495 (77) 1114 (80) 4381 (77) 7.99 0.005 0.03

TST 6287 (77) 1223 (78) 5064 (77) 0.52 0.472 0.01

Sleep-Related Daytime Dysfunction c

Concentration 6339 (78) 1037 (66) 5302 (81) 160.11 <0.001 −0.14

Irritability 6029 (74) 1008 (64) 5021 (76) 98.89 <0.001 −0.11

Restedness 6879 (84) 1190 (76) 5689 (86) 108.10 <0.001 −0.12
General Daytime Impairment 6273 (77) 1115 (71) 5158 (78) 38.55 <0.001 −0.07

Fatigue 7299 (90) 1276 (81) 6023 (92) 146.64 <0.001 0.14

Daytime Sleepiness 7232 (89) 1326 (84) 5906 (90) 39.51 <0.001 −0.07

Note: P-values bolded to indicate a statistically significant relationship. aWhite non-Hispanics were coded as 0 and Black Non-Hispanics were coded as 1 in all analyses. bt = 
Independent Samples t-test and X2 = Pearson’s Chi-Square test of significance. cCount and percentages represent individuals who responded “yes” to each item overall and 
by race. 
Abbreviations: SL, Sleep onset latency; NWAK, number of awakenings; WASO, wake after sleep onset; EMA, early morning awakenings; TST, total sleep time; TWT, total 
wake time (SL+WASO+EMA).
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Sleep-Related Daytime Dysfunction
Mean Comparisons of Sleep-Related Daytime Dysfunction
Rates of sleep-related daytime dysfunction for the overall sample and by race group are reported in Table 2. The chi- 
square tests for independence revealed significant by group differences for all symptoms of sleep-related daytime 
dysfunction, eg, concentration [X2 = 160.11, p<0.001], irritable [X2 = 98.89, p<0.001], restedness [X2 = 108.10, 
p<0.001], general daytime impairment [X2 = 38.55, p<0.001], fatigue [X2 = 146.64, p<0.001], and daytime sleepiness 
[X2 = 39.51, p<0.001]. In general, Whites endorsed sleep-related daytime dysfunction more frequently than Blacks.

Figure 2 Mean differences of sleep latency (SL) by race. 
Notes: This bar graph corresponds to SCD variables presented in Table 2. Error bars represent standard errors and are set at the 95% CI.

Figure 3 Mean differences of nighttime awakenings (NWAK) by race. 
Notes: This bar graph corresponds to SCD variables presented in Table 2. Responses are by count. Error bars represent standard errors and are set at the 95% CI.
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Effect of Race on Sleep-Related Daytime Dysfunction
Table 5 summarizes the adjusted OR for each sleep-related daytime dysfunction variable, with race as a predictor, 
adjusted for age, sex, BMI, and education. Independent of any age, sex, BMI, or education-related effects, race remained 
strongly associated with each sleep-related daytime dysfunction. Blacks had decreased odds of endorsing concentration 
(OR = 0.41, 95% CI[−1.03,-0.77], p<0.001), irritability (OR = 0.44, 95% CI [−0.94,-0.68], p<0.001), restedness (OR = 
0.47, 95% CI [0.24,0.46], p<0.001), general daytime impairment (OR = 0.61, 95% CI [0.64,-0.37], p<0.001), fatigue (OR 
= 0.37, 95% CI [−1.16,-0.82], p<0.001) and daytime sleepiness (OR = 0.55, 95% CI [−0.78,-0.43], p<0.001) than Whites.

Figure 4 This bar graph corresponds to SCD variables presented in Table 2. Mean differences of wake after sleep onset (WASO) by race. 
Notes: Responses are in minutes. Error bars represent standard errors and are set at the 95% CI.

Figure 5 This bar graph corresponds to SCD variables presented in Table 2 Table 1. Mean differences of early morning awakenings (EMA) by race. 
Notes: Responses are in minutes. Error bars represent standard errors and are set at the 95% CI.
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Discussion
To our knowledge, the present analysis is the first to concurrently assess racial differences between Blacks and Whites in 
sleep continuity (ie, insomnia severity), sleep continuity problem endorsement, and sleep-related daytime function in 
a large community sample. The results revealed that Blacks’ and Whites’ self-reported sleep were largely comparable 
across all three domains. The primary differences were that Black individuals took longer to fall asleep (SL), woke less 
frequently (NWAK), but stayed up longer during the night when awakened (WASO), and had substantially shorter sleep 
durations (TST). Blacks were also slightly more likely to endorse issues with the length of time it took them to fall 

Figure 6 This bar graph corresponds to SCD variables presented in Table 2. Mean differences of total sleep time (TST) by race. 
Notes: Responses are in minutes. Error bars represent standard errors and are set at the 95% CI.

Figure 7 This bar graph corresponds to SCD variables presented in Table 2 Table 1. Mean differences of total wake time (TWT) by race. 
Notes: A calculated variable (SL+WASO+EMA), displayed in minutes. Error bars represent standard error and are set at the 95% CI.
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asleep, and that they woke up earlier than desired. Interestingly, Black individuals were less likely to report any sleep- 
related daytime dysfunction and, while they were not significantly more likely to report waking up earlier than they 
planned (EMA), they were more likely to endorse the behavior as a problem. This remained true even after controlling 
for age, sex, BMI, and education. In our analysis, race seems to be the most important factor driving these outcomes. 
Although race (and ethnicity) often serves as a proxy for other social determinants of health and health disparities, the 
variable (race) appears to have its own independent function.

These findings can be compared to earlier results of studies that have shown that Black individuals, on average, tend 
to report longer SL and WASO, and shorter TSTs.6 Our results revealed an average SL of only three minutes difference 
between the two groups versus other studies that reported an average of 12 minutes or longer.21 While these differences 
are minute, any amount of reduced sleep can lead to health consequences. Insufficient sleep can reduce time spent in 
restorative sleep stages (eg, REM), leading to impaired cognitive function and mood disturbances during waking hours, 
and is associated with increased risk for severe and persistent chronic illnesses (eg, cardiovascular disease, Alzheimer’s 
disease, dementia, and diabetes).43,44 As such, our study findings support the need to further explore these differences in 
sleep-related outcomes. In our present study, this difference in time could be explained by how the data was collected, 
which was via self-reported survey and not corroborated with more systematic means such as daily diaries or objective 
measures like actigraphy. There are known discrepancies between objective and subjective measures of sleep, especially 
among racial and ethnic minority groups.6,45,46 Despite this, our study builds on the existing literature by examining the 
nuance of the between-group differences in SCD that may be missed when examining sleep (in general).

Additionally, in the present study, Blacks were more likely to report their SL and EMA as problems but less likely to 
report sleep-related daytime difficulties. At least one other study reported somewhat similar results. Tutek et al35 found 
that Blacks were more likely to be “non-complaining poor sleepers” compared to Whites. Some researchers have 
suggested that these contradictory outcomes among Blacks may be related to John Henryrism and/or Super Women 
Schema, whereby underrepresented groups develop excessive and overtly strong work ethics and suppress emotional 
reactions to avoid being associated with negative stereotypes typically linked with their community.47–49 From 
a measurement standpoint, the difference between our studies may be the way problem endorsement was assessed. In 
the present study, each sleep continuity variable was directly assayed to determine whether the reported value was 
a problem. In the Tutek35 study, individuals were assessed (in a general way) as to whether their overall sleep was 
a problem. Interestingly, that study concluded that medical co-morbidity and psychological distress were much stronger 
predictors of sleep complaint than race. While the literature on racial and ethnic differences in sleep complaints is largely 
inconsistent,6 our study contributes to the discourse on the importance of determining how sleep is defined and measured 
across studies.

The observed group differences were about 40 minutes for TST, about 4 minutes for SL, about 1 awakening for 
NWAK, and about 8 minutes for WASO. The TST difference is the most meaningful and is consistent with many other 
studies that show that Black Americans report lower TST than White Americans.1 Importantly, recent evidence shows 

Table 3 Multiple Regression Results of the Effect of Race on Sleep Continuity Disturbances, Adjusted for Age, Sex, BMI, and 
Education (N=8172)

Sleep Continuity Disturbances

SL NWAK WASO EMA TST TWT

b (SE) p b (SE) p b (SE) p b (SE) p b (SE) p b (SE) p

Black non-Hispanic −2.62(1.20) 0.030 −0.44(0.07) 0.001 9.46(1.39) 0.001 1.21(1.45) 0.402 −28.57(2.47) 0.001 9.33(2.73) 0.001

Age −0.15(0.03) 0.001 0.01(0.00) 0.001 0.38(0.04) 0.001 0.26(0.04) 0.001 −0.73(0.06) 0.001 0.62(0.07) 0.001

Sex a 5.46(0.95) 0.001 0.12(0.06) 0.034 1.80(1.09) 0.099 1.15(1.14) 0.315 3.01(1.94) 0.120 7.50(2.15) <0.001

BMI b 0.31(0.06) 0.001 0.02(0.00) 0.001 0.04(0.07) 0.578 −0.10(0.08) 0.172 −0.70(0.13) 0.001 0.29(0.14) 0.043

Education c −3.06(0.31) 0.001 −0.10(0.02) 0.001 −0.66(0.36) 0.065 −0.23(0.38) 0.546 7.01(0.64) 0.001 −4.12(0.71) 0.001

Note: P-values are bolded to indicate a statistically significant relationship. aSex = sex assigned at birth (male = 0; female = 1). bBMI = body mass index. cEducation = 
categorized as follows (0 = No high school diploma, 1= High school diploma/Some college, 2= 2- or 4-year degree, 3= Graduate/Post graduate degree). 
Abbreviations: SL, Sleep onset latency; NWAK, number of awakenings; WASO, wake after sleep onset; EMA, early morning awakenings; TST, total sleep time; TWT, total 
wake time (SL+WASO+EMA).
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that this disparity is widening27 and is related to population-level differences in cardiometabolic disease risk.43 The 
differences in sleep continuity variables were somewhat small, below the threshold of clinically meaningful differences. 
Previous work has shown that even small population-level differences in sleep variables (eg, just a few minutes) can have 
measurable impacts on health outcomes, especially when scaled up to the population level.50 Further, previous work 
shows that Black individuals who do not identify as having a problem falling asleep are more likely to take >30 minutes 
to fall asleep, relative to White individuals.50 Therefore, since the current sample consisted of individuals self-selected as 
having a sleep complaint, there may be different patterns in the wider population. Future work should clarify this.

Strengths, Limitations, and Future Directions
One key strength of this study is that it evaluated differences by race in self-reported SCD, sleep problem endorsement, 
and sleep-related daytime dysfunction – few studies have assessed these variables concurrently, at the community-level. 
This allows for an exploration of relationships among different elements of community sleep health as they differ 
between groups. Moreover, the large sample size allowed for a level of statistical power that ensured even small 
differences were accounted for in the analysis.

The study also had some important limitations. Necessarily, we used single-item measures of complex constructs. 
While a common practice in epidemiologic sleep research,51 multi-item, independently validated instruments (eg, the 
Insomnia Severity Index to assess insomnia severity, the Epworth Sleepiness Scale to assess excessive daytime 
sleepiness, and the Functional Outcomes of Sleep Questionnaire to assess the impact of sleepiness on daily function), 
high-density prospective sampling of sleep continuity (ie, daily sleep diaries) over periods of weeks to months and/or 

Table 4 Odds Ratios (OR) and 95% Confidence Intervals (CI) from Logistic 
Regression Results of the Effect of Race on Sleep Continuity Problem 
Endorsement, Adjusted for Age, Sex (at Birth), BMI, and Education (N=8172)

Sleep Continuity Problem Endorsement

OR 95% CI p-value OR 95% CI p-value

SL NWAK

Black non-Hispanic 1.22 [0.05,0.35] 0.010 0.90 [−.26,0.05] 0.185
Age 0.99 [−.01, −0.00] <0.0001 1.02 [0.02,0.03] <0.001
Sex a 1.12 [0.01,0.23] 0.039 1.24 [0.09,0.33] 0.001
BMI b 1.01 [0.01,0.02] 0.001 1.02 [0.01,0.03] <0.001
Education c 0.85 [−.21, −0.13] <0.001 0.94 [−.10, −0.02] 0.003

WASO EMA

Black non-Hispanic 0.94 [−.25,0.12] 0.511 1.39 [0.17,0.49] <0.001
Age 1.03 [0.02,0.03] <0.001 1.04 [0.03,0.04] 0.001
Sex a 1.12 [−.03,0.26] 0.120 0.95 [−.17,0.07] 0.445

BMI b 1.00 [−.01,0.01] 0.528 1.00 [−.01,0.01] 0.395
Education c 0.95 [−.10, −0.00] 0.035 0.95 [−.09, −0.01] 0.012

TST

Black non-Hispanic 1.03 [−.12,0.17] 0.715
Age 1.04 [0.03,0.04] <0.001
Sex a 1.13 [0.01,0.24] 0.031
BMI b 1.02 [0.01,0.03] <0.001
Education c 0.90 [−.15, −0.07] <0.001

Notes: P-values are bolded to indicate a statistically significant relationship. aSex = sex assigned at birth 
(male = 0; female = 1). bBMI = body mass index. cEducation = categorized as follows (0 = No high school 
diploma, 1= High school diploma/Some college, 2= 2- or 4-year degree, 3= Graduate/Post graduate degree). 
Abbreviations: SL, Sleep onset latency; NWAK, number of awakenings; WASO, wake after sleep onset; 
EMA, early morning awakenings; TST, total sleep time.
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objectively assessed sleep data (eg, wearable devices) would have provided more resolution and reduced some 
measurement error. While any combination of these efforts could have strengthened the reliability of our findings, 
there are existing known racial and ethnic differences in the concordance between self-report and objectively measured 
sleep, inviting the potential for additional biases.52 Also of note, while common potential misclassifications of sleep and 
wake periods do occur with the use of wearable devices, additional factors such as skin tone and even weight are 
particularly important when conducting research with certain groups.53 This said, the database used for this study was 
extracted from a screening survey archive that was developed by experts in the behavioral sleep medicine field 
(supporting construct validity) and was deliberately brief to minimize respondent burden (and improve internal validity). 
As such, the data and analyses performed were limited to the factors available.

Another limitation is that the study exclusively assessed individuals with self-identified sleep complaints, meaning 
that the observed race-based variations may not extend to individuals who may not identify as having a sleep-related 
complaint. Prior work shows that Black adults tend to complain less about sleep in general,34 though this is possibly 
corrected by wording questions in a more neutral manner,20 as was attempted in this study. In the future, including 
a general sample of individuals with and without sleep complaints would be informative.

Third, the original survey did not include time in bed (TIB) or measures of time to sleep (vs time to bed), or time of final 
awakening (vs time out of bed). This absence prohibits a calculated measure of total sleep time (TST = TIB - [SL + WASO + 
EMA]) vs a self-reported estimate; a calculated TST would have provided a more internally valid measure of TST. The 
absence of a TIB measure also makes it difficult to determine whether reduced time in bed accounts for the majority of the 
observed TST findings. Previous work shows that self-reported TST is often confounded with TIB.20 If this is the case, then 
the observed reduction in TST among Blacks may have more to do with sleep insufficiency than SCD.

Table 5 Odds Ratios (OR) and 95% Confidence Intervals (CI) from Logistic Regression 
Results of the Effect of Race on Sleep-Related Daytime Dysfunction, Adjusted for Age, 
Sex (at Birth), BMI, and Education (N=8172)

Sleep-Related Daytime Dysfunction

OR 95% CI p-value OR 95% CI p-value

Concentration Irritability

Black non-Hispanic 0.41 [−1.03, −0.77] <0.001 0.44 [−0.94, −0.068] <0.001
Age 1.00 [−0.01, −0.00] 0.004 1.00 [−0.01, −0.00] 0.039
Sex a 1.42 [0.24, 0.46] <0.001 1.44 [0.26, 0.47] <0.001
BMI b 1.03 [0.02, 0.04] <0.001 1.04 [0.03, 0.05] <0.001
Education c 1.00 [−0.04, 0.04] 0.910 0.95 [−0.09, −0.02] 0.004

Restedness General Daytime Impairment

Black non-Hispanic 0.47 [−0.91, −0.62] <0.001 0.61 [−0.64, −0.37] <0.001
Age 1.00 [−0.01, 0.02] 0.423 1.00 [−.01, 0.00] 0.394

Sex a 1.44 [0.24, 0.49] <0.001 1.02 [−0.09, 0.13] 0.703

BMI b 1.02 [0.01, 0.03] <0.001 1.03 [0.02, 0.03] <0.001
Education c 1.02 [−0.02, 0.06] 0.420 0.98 [−0.05, 0.02] 0.325

Fatigue Daytime Sleepiness

Black non-Hispanic 0.37 [−1.16, −0.82] <0.001 0.55 [−0.78, −0.43] <0.001
Age 1.02 [0.01, 0.02] <0.001 1.01 [0.00, 0.01] 0.007
Sex a 1.66 [0.36, 0.65] <0.001 1.58 [0.32, 0.60] <0.001
BMI b 1.04 [0.03, 0.05] <0.001 1.05 [0.03, 0.06] <0.001
Education c 0.98 [−0.07, 0.03] 0.514 0.99 [−0.06, 0.04] 0.680

Notes: P-values are bolded to indicate a statistically significant relationship. aSex= sex assigned at birth (male = 
0; female = 1). bBMI = body mass index. cEducation = categorized as follows (0 = No high school diploma, 1= 
High school diploma/Some college, 2= 2- or 4-year degree, 3 = Graduate/Post graduate degree).
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This being the case, cognitive behavioral therapy for insomnia (CBT-I) with Blacks may need to be tailored to focus more on 
extending sleep duration via titration than is typically allowed in 4–8 sessions (ie, the standard treatment). This is of particular 
importance, as this suggests that Blacks may require more treatment sessions to reach (and maintain) desired outcomes. 
Moreover, irrespective of whether sleep profiles differ by race, future research should explore whether there are racial differences 
in CBT-I treatment response or relapse rates. To our knowledge, there are only two studies that have addressed these issues.54,55

Fourth, the study assessed racial associations that were limited to Black and White participants only, as other groups 
(American Indian/Alaska Native, Asian, Native Hawaiian/Pacific Islander, or Other) were not part of the original 
inclusion criteria due to known small sample sizes that would limit any meaningful analyses. Additionally, less than 
5% of the extracted sample identified their ethnicity as Hispanic. As a result, analyses exploring ethnicity as 
a contributing factor to sleep health were beyond the scope of this study. Given the importance of ethnic and cultural 
considerations in sleep research,56 future studies would benefit by taking into account within-group differences (eg, 
ethnicity and/or ancestry) and the intersections of other marginalized identities.

Fifth, Blacks, when compared to Whites, were more likely to be categorized as “obese” (as assessed by BMI). While 
we accounted for these differences statistically in our analyses, the purpose of this study was not to diagnose. Therefore, 
we did not account for individuals who may be diagnosed with other sleep-related disorders like obstructive sleep apnea 
(OSA), a common sleep disorder diagnosed in underserved communities. Considering additional medical conditions that 
could potentially exacerbate SCD may further explain these sleep-related differences.

Finally, the observed differences by race may not represent racial differences and instead represent effects of 
unmeasured variables that co-aggregate or intersect with race (eg, social determinants of health disparities such as the 
effect of neighborhood safety, racism, lower income, and multiple jobs status and/or shift work).20 Of note, the extracted 
data did not include measures of physical or mental health comorbidities, the use of medications (including sleep-specific 
medications), income, occupation, or other physical, mental, or environmental factors (ie, noise, light, greenspace) that 
influence sleep.57 As a result, we did not control for these sleep-related factors in our analyses. Future studies should 
assess these things directly and evaluate whether they potentially mediate or moderate observed effects.

These limitations point to additional future implications and directions. For example, qualitative methods, such as 
interviews, may offer valuable complements to the use of validated instruments, as they often provide context by way of 
the individual’s subjective experience of the sleep disturbance and its impact on daily functioning and quality of life. 
Especially given the measurement issues inherent in assessing sleep across racial and ethnic groups,10 a follow-up 
prospective study with sleep diaries, wearables, and qualitative data may yield important insights regarding individuals’ 
relationships with sleep that may underlie these findings.58

These results also reiterate the multidimensional nature of sleep health59 – sleep health is more than just sleep duration. 
A series of recent scientific statements by the American Heart Association highlight that sleep health is an integral part of 
overall cardiometabolic health, included alongside other dimensions such as diet and physical activity in the “Life’s Essential 
8” framework.60 Further, sleep health as a key factor in cardiometabolic health consists of multiple dimensions, including 
sleep duration but also sleep continuity disturbances,61 highlighting the importance of factors such as SL and WASO. In 
addition, sleep health is known to be inextricably linked with upstream social determinants of health.60,61 This study points to 
the importance of including these additional sleep dimensions in sleep disparities research and community-based interven
tions. Sleep health has been identified as a key factor to consider in designing and implementing community-based 
cardiometabolic behavioral health promotion programs,62 and these findings suggest potential targets beyond sleep duration 
for these efforts. Taken together, the present study identifies possible community-level sleep health disparities beyond sleep 
duration, which have already been identified as important aspects of multidimensional sleep health – which itself has been 
identified as an important factor in population cardiometabolic health. Future work should incorporate these and other 
dimensions of sleep health into community-based health promotion efforts.

Abbreviations
SCD, Sleep continuity disturbance; SL, Sleep latency or sleep onset latency; NWAK, Number of awakenings; WASO, Wake 
after sleep onset; EMA, Early morning awakenings; TST, Total sleep time; SE, Sleep efficiency; TWT, Total wake time; TIB, 
Time in bed; PSG, Polysomnography; ESS, Epworth Sleepiness Scale; CBT-I, Cognitive Behavioral Therapy for Insomnia.
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