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Original Report:

Public Health

IntroductIon

 Approximately 60% of US adults 
aged ≥65 years report chronic sleep 
disruptions and low quality sleep.1 
Age-related sleep changes such as 
decreased total sleep time, decreased 
sleep efficiency, decreased slow-wave 
sleep, and increased wakefulness af-
ter sleep onset are particularly com-
mon in this population.1,2 However, 
these changes can have deleterious 
consequences on brain and body 
health.3 Poor sleep is associated with 
obesity,4 diabetes,5 stroke,6 cardio-
vascular disease,7 cognitive impair-
ment,8,9 and all-cause mortality.10 
 Previous studies have found in-
adequate sleep to be especially prev-
alent among racial/ethnic minori-
ties in the United States11; however, 

the majority of studies have only as-
sessed racial/ethnic sleep differences 
in young or middle-age adults.12,13 
Blacks and Latinos are more likely 
to report long or short sleep dura-
tion (both of which are associated 
with poor health outcomes14,15) as 
well as more likely to report diag-
nosis of a sleep disorder, such as 
obstructive sleep apnea, compared 
with Whites.11,12,14,16 Sleep patterns 
in Asians have been less extensively 
studied, but there is some evidence 
they report fewer sleep disturbances 
and less prevalent obstructive sleep 
apnea than Whites, Blacks, or La-
tinos.11,12,14  Risk factors for poor 
sleep quality include being female, 
depression, low physical activity, 
and low socioeconomic status.17 
While a number of studies, includ-
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ing meta-analyses, have examined 
racial/ethnic (particularly Black/
White) differences in sleep using 
both objective and subjective sleep 
measures, very few have focused 
on racial/ethnic disparities among 
older adults (aged ≥65 years) who 
are the most likely to report in-
adequate sleep and the most vul-
nerable to the chronic conditions 
associated with poor sleep.18-23 
 Using data from the Kaiser 
Healthy Aging and Diverse Life Ex-
periences (KHANDLE) Study, we 

Methods

 The KHANDLE cohort com-
prises community-dwelling older 
adults residing in the San Fran-
cisco Bay Area and Sacramento, 
California. KHANDLE aims to 
evaluate how race/ethnicity, life 
course health, and sociocultural 
factors influence late-life brain 
health and cognitive decline. In-
dividuals eligible for KHANDLE 
were long-term members of Kaiser 
Permanente Northern California, 
participated in multiphasic health 
checkups between 1964-1973 or 
1977-1985 (prior to KHANDLE 
study wave 1), and were aged ≥65 
years on January 1, 2017. Partici-
pants were excluded if they had a 
diagnosis of dementia or other neu-
rodegenerative disease in their elec-
tronic health record. All procedures 
were in accordance with the ethical 
standards of the institutional review 
board (IRB) of the authors and with 
the Helsinki Declaration of 1975 
(as revised in 2000). Informed con-
sent was obtained from all partici-
pants included in the study. A total 
of 1,712 individuals were enrolled 
at wave 1 (April 2017 – December 
2018) using stratified random sam-
pling to recruit approximately equal 
proportions of Asian, Black, La-
tino, and White participants. Par-
ticipants were excluded if they were 
missing self-reported race/ethnicity 
or were Native American due to 
small numbers (n = 4) or they were 
missing measures of self-reported 
sleep quality (n = 44) for a final ana-
lytic sample of 1,664 participants.
 Sleep was measured via a ques-
tionnaire using a modified version 

of the Pittsburgh Sleep Quality In-
dex24 (PSQI). Questions assessed 
components of sleep quality, la-
tency, duration, disturbances, use 
of sleep medication, and daytime 
dysfunction. Our modified ver-
sion of the questionnaire omitted 
questions about typical bedtime, 
how long it took individuals to fall 
asleep, and typical wake time. Be-
cause of this, we could not calculate 
sleep efficiency (total time asleep/
total time in bed) and had to omit 
this sleep component from our 
modified PSQI assessment. Partici-
pants’ responses were used to cre-
ate a separate sum score for each of 
the six sleep components. Compo-
nent scores ranged from 0-3 for five 
components (sleep quality, latency, 
duration, medication, and daytime 
dysfunction) and ranged from 0-9 
for sleep disturbances. A higher 
score indicated poorer sleep quality. 
The six component scores were then 
summed to generate a global sleep 
score ranging from 0-24. Of note, 
a global sleep score of >5 on the 
original PSQI is indicative of poor 
sleep quality. Our modified PSQI 
questionnaire used the same score 
range (0-24), but was weighted dif-
ferently, so the threshold for poor 
sleep quality may differ slightly.24 

 Our primary models adjusted for 
age (linear) and sex (male/female). 
Secondary models additionally ad-
justed for educational attainment, 
family income, alcohol consump-
tion, tobacco smoking status, physi-
cal activity, and depression, which 
were all assessed via self-report us-
ing questionnaires. The physical 
activity questionnaire evaluated fre-
quency of light and vigorous leisure 

Poor sleep is associated 
with obesity,4 diabetes,5 
stroke,6 cardiovascular 

disease,7 cognitive 
impairment,8,9 and all-

cause mortality.10 

characterized differences in sleep 
quality among older adults in four 
racial/ethnic groups (Asian, Black, 
Latino, and White). We hypoth-
esized that after adjustment for co-
variates, Asian participants would re-
port the best quality sleep, followed 
by Whites, Latinos, and Blacks, and 
that differences in prevalence of so-
cioeconomic, behavioral, and vascu-
lar risk factors associated with poor 
sleep would follow similar patterns.
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and sport activity.25 Responses to 
these questions were assigned scores 
on a Likert scale ranging from 0 
(no physical activity) to 4 (daily 
or almost daily activity). Question 
scores were then summed for a to-
tal range of 0-16 with a higher score 
indicating higher levels of physical 
activity. Depression was measured 
using the NIH Toolbox PROMIS® 
Depression assessment. Questions 
in the assessment corresponded to 
emotional, cognitive, and behav-
ioral manifestations of depression 
experienced in the last 7 days.26,27 
Question responses ranged from 1 
(indicating “Never”) to 5 (indicat-
ing “Always”).26,27 The scores gen-
erated from participants’ responses 
were used to create a Ί-score metric 
with a Ί-score > 60 signifying clini-
cally significant depression symp-

toms.27 Additionally, participant 
waist circumference was measured 
by trained study interviewers. Waist 
circumference was analyzed both 
continuously and as a dichoto-
mous central adiposity variable. 
Central adiposity was defined as 
a waist circumference of ≥ 90 cm 
for Asian men, ≥ 80 cm for Asian 
women, ≥ 102 cm for Black, Latino, 
and White men, and ≥ 88 cm for 
Black, Latino, and White women.28 

Statistical Analysis
 We described means and preva-
lence of wave 1 characteristics in-
cluding global sleep quality and 
sleep duration by race/ethnicity. We 
then examined racial/ethnic differ-
ences in individual sleep compo-
nents (quality, latency, duration, 
disturbances, medication use, and 

daytime dysfunction) as well as the 
global sleep score. We estimated 
odds ratios (OR) and 95% confi-
dence intervals (CI) using ordinal 
logistic regression to assess racial/
ethnic differences in sleep compo-
nent scores. The proportional odds 
assumption was met for our vari-
able of interest, race/ethnic group. 
(ie, a single OR was appropriate to 
describe the associations of race/
ethnicity with each increment in 
the sleep component score).  We 
used generalized linear models with 
a normal distribution and identity 
link to estimate mean differences in 
global sleep score by race/ethnic-
ity. Latinos were used as the refer-
ence because they reported the best 
overall sleep quality based on the 
global sleep score. Model 1 was ad-
justed for age and sex, and model 2 

Table 1. Baseline characteristics stratified by race/ethnicity, KHANDLE

Characteristic
Asian Black Latino White

n = 400 n = 429 n = 342 n = 493

Age, years 75.6 ± 6.6 75.2 ± 6.5 76.0 ± 6.4 76.8 ± 7.2
Male, % 46.4 33.1 42.9 41.7
Waist circumference, cm 88.7 ± 12.2 99.3 ± 14.6 99.2 ± 15.3 96.8 ± 13.9
   Central adiposity,a % 62.9 62.9 59.4 55.1
Education, %
   High school grad less 10.3 17.0 25.5 15.0
Trade school or partial college 23.0 48.7 42.5 28.2
   College grad 37.8 16.3 17.0 28.6
   Grad school 29.0 18.0 15.0 28.2
Income < $55,000, % 22.3 42.4 43.4 29.8
Current Alcohol Drinker, % 66.8 59.2 75.5 80.5
Ever Tobacco Smoker, % 32.0 43.4 48.5 52.1
Physical Activity,b units 8.8 ± 3.0 8.7 ± 3.3 8.7 ± 3.3 9.0 ± 3.1
Depression,c % 7.3 5.8 9.4 5.3
Sleep Duration, hours 6.4 ± 1.3 6.1 ± 1.5 6.6 ± 1.3 7.1 ± 1.3
Global Sleep Score,d units 5.8 ± 3.9 6.8 ± 4.3 5.7 ± 4.0 6.0 ± 3.8

Data are mean ± standard deviation unless shown otherwise.
a. Central adiposity was defined as a waist circumference of ≥ 90 cm for Asian men, ≥ 80 cm for Asian women, ≥ 102 cm for Black, Latino, and White men, and ≥ 88 cm 
for Black, Latino, and White women.
b. Physical activity included light and vigorous leisure and sport activity with a higher score indicating participants being more physically active.
c. Depression was ascertained using the NIH Toolbox PROMIS® Depression assessment with a Ί-score >60 indicating depression.
d. Global Sleep Score is the sum of 6 sleep components with a higher score indicating worse sleep (range 0-24).
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was additionally adjusted for waist 
circumference (cm), education, in-
come, alcohol consumption, tobac-
co smoking status, physical activ-
ity, and depression. In a secondary 
analysis, we assessed racial/ethnic 
differences in mean sleep duration 
modeled as hours of sleep per night. 
 We also examined the associa-
tion between demographic, behav-
ioral, and vascular risk factors with 
mean global sleep score using gen-
eralized linear models with a nor-
mal distribution and identity link 
to estimate β coefficients (95% 
CI). We calculated race/ethnicity-

specific estimates for risk factors of 
age (per 5 years), sex (male/female), 
central adiposity (yes/no), educa-
tion (≤ high school/> high school), 
income (<$55,000/≥ $55,000), al-
cohol consumption (yes/no), ever 
tobacco smoker (yes/no), physical 
activity (per unit), and depression 
(yes/no). In addition to race/eth-
nicity stratified results, we analyzed 
pooled results adjusting for age and 
race/ethnicity as well as tested a race/
ethnicity*risk factor interaction term. 
 Analyses were complet-
ed using SAS 9.4 (SAS In-
stitute Inc., Cary, NC).

results

 Participants had a mean age of 
76 (SD=7) and 41% were male 
(Table 1). Asian and White par-
ticipants were more likely to have 
attained a college degree or higher 
level of education and report a fam-
ily income of >$55,000 compared 
with Black or Latino participants. 
Asians were the least likely to have 
ever smoked tobacco while Whites 
were the most likely. Latino and 
Asian participants were more like-
ly than Blacks or Whites to report 
clinically significant depression 

Table 2. Odds ratios (95% CIs) for a one-unit higher sleep component score (indicating worse sleep) and linear regression 
coefficients for global sleep score associated with race/ethnicity, KHANDLE 

Sleep Components

Asian Black Latino White

n = 400 n = 429 n = 342 n = 492

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Sleep quality (range 0-3)
   Model 1 1.01 (.75, 1.35) 1.34 (.99, 1.78) 1 (Ref) 1.04 (.79, 1.38)
   Model 2 1.01 (.73, 1.39) 1.35 (.99, 1.83) 1 (Ref) 1.04 (.77, 1.41)
Sleep (range 0-3)
   Model 1 1.01 (.77, 1.32) 1.14 (.88, 1.50) 1 (Ref) .86 (.66, 1.12)
   Model 2 1.06 (.79, 1.44) 1.27 (.95, 1.69) 1 (Ref) .94 (.71, 1.24)
Sleep duration (range 0-3)
   Model 1 1.49 (1.12, 1.99) 2.16 (1.63, 2.87) 1 (Ref) .78 (.59, 1.04)
   Model 2 1.72 (1.25, 2.37) 2.23 (1.64, 3.02) 1 (Ref) .87 (.64, 1.18)
Sleep disturbance (range 0-9)
   Model 1 1.01 (.77, 1.31) 1.32 (1.02, 1.71) 1 (Ref) 1.32 (1.02, 1.69)
   Model 2 1.08 (.80, 1.44) 1.42 (1.07, 1.87) 1 (Ref) 1.32 (1.01, 1.73)
Medication use (range 0-3)
   Model 1 .76 (.53, 1.08) 1.03 (.73, 1.44) 1 (Ref) 1.62 (1.18, 2.23)
   Model 2 .82 (.55, 1.21) 1.02 (.72, 1.47) 1 (Ref) 1.61 (1.15, 2.26)
Daytime dysfunction (range 0-3)
   Model 1 1.18 (.73, 1.90) 1.44 (.90, 2.29) 1 (Ref) .71 (.43, 1.18)
   Model 2 1.08 (.63, 1.84) 1.42 (.87, 2.32) 1 (Ref) .66 (.38, 1.12)
Global sleep score (range 0-24)

β(95% CI) β (95% CI) β (95% CI) β(95% CI)
   Model 1 .04 (-.56, 0.63) .96 (.37, 1.54)  (Ref) .28 (-.29, 0.84)
   Model 2 .27 (-.37, .90) 1.13 (.52, 1.73)  (Ref) .39 (-.20, .97)

OR, odds ratio; CI, confidence interval.
Model 1 adjusted for age and sex.
Model 2 adjusted for Model 1 + waist circumference (cm), education, income, current alcohol drinker, ever tobacco smoker, physical activity, and depression.
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symptoms. Physical activity did 
not differ substantially by race/eth-
nicity. Whites reported the longest 
sleep duration (mean = 7.1; SD = 
1.3 hours) while Blacks reported 
the shortest (mean = 6.1; SD =  1.5 
hours). Based on the global sleep 
score, Latino participants had the 
highest quality of sleep (mean = 5.7; 
SD = 4.0) followed by Asians (mean 
= 5.8; SD = 3.9), Whites (mean = 
6.0; SD = 3.8), and Blacks (mean = 
6.8; SD = 4.3), (Table 1; Figure 1).
 We assessed racial/ethnic dif-
ferences in each sleep component 
with adjustment for covariates and 
using Latinos as the reference (Ta-
ble 2). Associations were similar in 
our primary (Model 1) and fully 
adjusted (Model 2) analyses.  Sub-
stantial racial/ethnic differences 
were seen for every sleep domain 

except sleep latency, although for 
sleep quality and daytime dysfunc-
tion confidence intervals were too 
wide to rule out chance differences.  
At any threshold of sleep duration 
component score, Asians [OR: 1.49 
(1.12, 1.99)] and Blacks [OR: 2.16 
(1.63, 2.87)] had elevated odds of a 
higher score (worse sleep) than Lati-
nos (reference). At any threshold of 
sleep disturbance component score, 
Blacks [OR: 1.32 (1.02, 1.71)] and 
Whites [OR: 1.32 (1.01, 1.69)] had 
greater odds of a higher score com-
pared with Latinos. For the medica-
tion use component, Whites [OR: 
1.62 (1.18, 2.23)] had greater odds 
of a higher score compared to La-
tinos. Overall, Blacks [β: .96 (.37, 
1.54)] had significantly higher mean 
global sleep scores (worse overall 
sleep) compared with Latinos while 

mean global sleep in Asians and 
Whites did not significantly differ. 
 As a secondary analysis, we ex-
amined racial/ethnic differences 
in mean sleep duration (hours 
per night) and found that Asians 
[β: -.35 (-.57, -.13)] and Blacks 
[β: -.60 (-.82, -.39)] slept sig-
nificantly fewer hours compared 
with Latinos. Whites [β: .29 (.09, 
.50)] slept significantly more 
hours per night than Latinos. 
 We then analyzed racial/ethnic 
differences in the association be-
tween risk factors for poor sleep and 
average global sleep score (Table 3). 
There was no association between 
age (per 5 years) or ever smok-
ing tobacco and global sleep score 
overall or for any race/ethnic group. 
There was a statistically significant 
race*alcohol consumption interac-
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Figure 1. Means of sleep quality components and global sleep by race/ethnicity, KHANDLE 
a. The Global Sleep Score is the sum of 6 sleep components with a higher score indicating worse sleep (range 0-24).
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tion (P = .04) indicating the associ-
ation between alcohol consumption 
and global sleep score differed by 
race/ethnicity. Alcohol consump-
tion was not associated with global 
sleep score among Asians, Latinos, 
or Whites, but among Blacks, al-
cohol consumption was associated 
with a significantly higher global 
sleep score (worse sleep) [β: .93 
(.09, 1.78) ]. All other risk factors 
did not differ by race/ethnicity (ie, 
no significant race*risk factors inter-

actions). Being male was associated 
with a lower mean global sleep score 
(better quality sleep) [Pooled β: -.73 
(-1.13, -.34)]. Central adiposity was 
associated with a higher global sleep 
score (worse quality sleep) [Pooled 
β: .51 (.12, .91)]. Education above 
high school [Pooled β: -.90 (-1.42, 
-.37)], higher income [Pooled β: 
-1.21 (-1.64, -.78)], and physical 
activity [Pooled β: -.22 (-.28, -.15)] 
were associated with better quality 
sleep, and depression [Pooled β: 2.73 

(1.98, 3.49)] was associated with 
significantly worse quality sleep.

dIscussIon

 In this sample of community-
dwelling adults aged ≥65 years, 
there were significant racial/ethnic 
differences in sleep quality. Overall, 
Blacks had the poorest global sleep 
quality, followed by Whites, with 
very similar global scores for Asians 

Table 3. Age-adjusted linear regression coefficients (95% CI) for Global Sleep Scorea (higher scores indicate worse sleep) 
associated with risk factors for poor sleep and stratified by race/ethnicity, KHANDLE

Asian Black Latino White Pooledc

n = 400 n = 429 n = 342 n = 492 n = 1,664

β (95% CI) β (95% CI) β (95% CI) β (95% CI) β(95% CI)

Age (per 5 years)
-.15 (-.44, .14) .11 (-0.21, 0.42) .18 (-.14, .51) .04 (-.19, .27) .04 (-.10, .18)

Sex
   Female (Ref) (Ref) (Ref) (Ref) (Ref)
   Male -.53 (-1.29, .23) -1.20 (-2.07, -0.34) -.34 (-1.22, .54) -.77 (-1.45, -.10) -.73 (-1.13, -.34)
Central adiposityb

   No (Ref) (Ref) (Ref) (Ref) (Ref)
   Yes .43 (-.37, 1.22) 1.17 (.32, 2.03) -.28 (-1.18, .61) .44 (-.24, 1.11) .51 (.12, .91)
Education
   ≤ High school (Ref) (Ref) (Ref) (Ref) (Ref)
   > High school -.90 (-2.17, .37) -.57 (-1.68, .54) -.82 (-1.77, .14) -1.34 (-2.30, -.39) -.90 (-1.42, -.37)
Income
   < $55,000 (Ref) (Ref) (Ref) (Ref) (Ref)
   ≥ $55,000 -1.18 (-2.12, -.25) -1.88 (-2.73, -1.02) -1.05 (-1.96, -.13) -.85 (-1.61, -.09) -1.21 (-1.64, -.78)
Alcohol drinker
   No (Ref) (Ref) (Ref) (Ref) --
   Yes -.17 (-.98, .64) .93 (.09, 1.78) -.43 (-1.42, .57) -.60 (-1.45, .25) --
Ever tobacco smoker
   No (Ref) (Ref) (Ref) (Ref) (Ref)
   Yes .50 (-.32, 1.32) .49 (-.34, 1.32) .08 (-.78, .93) -.02 (-.70, .65) .26 (-.14, .65)
Physical activity (per unit)

-.24 (-.37, -.12) -.18 (-.31, -0.05) -.21 (-.35, -.08) -.24 (-.35, -.13) -.22 (-.28, -.15)
Depression
   No (Ref) (Ref) (Ref) (Ref) (Ref)
   Yes 2.87 (1.42, 4.32) 2.77 (1.05, 4.50) 3.75 (2.37, 5.13) 1.36  (-.13, 2.85) 2.73 (1.98, 3.49)

CI, confidence interval.
a. Global Sleep Score is the sum of 6 sleep components with a higher score indicating worse sleep (range 0-24).
b. Central adiposity was defined as a waist circumference of ≥ 90 cm for Asian men, ≥ 80 cm for Asian women, ≥ 102 cm for Black, Latino, and White men, and ≥ 88 cm 
for Black, Latino, and White women. 
c. Pooled results adjusted for age and race/ethnicity.
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and Latinos. With respect to sleep 
components, Blacks had shorter 
sleep duration and more sleep dis-
turbance than Latinos; Whites had 
more sleep disturbances and medi-
cation use than Latinos; and Asians 
had shorter sleep duration than Lati-
nos. While there were significant ra-
cial/ethnic disparities in sleep com-
ponents, global sleep scores were 
only significantly different in Blacks 
(compared with Latinos) includ-
ing after adjustment for covariates.
 Risk factors for poor sleep in-
cluded being female, central adi-
posity, having a high school degree 
or less, income <$55,000, physical 
inactivity, and depression. There 
were no significant race interac-
tions for these risk factors suggest-
ing that the associations between 
risk factors and global sleep quality 
did not differ across race/ethnic-
ity more than might be expected 
by chance. However, there was a 
significant race interaction for al-
cohol consumption. Black partici-
pants who reported consuming al-
cohol had significantly worse sleep 
compared with those who did not; 
whereas among Asians, Latinos, and 
Whites, there was no statistically 
significant association and point 
estimates indicating that those who 
drank alcohol averaged better sleep. 
 Previous studies of racial/ethnic 
disparities in sleep have primarily 
found that Blacks and Latinos report 
worse quality sleep compared with 
Whites, while Asians report better 
sleep quality.12,14 In KHANDLE, we 
found Latinos reported the highest 
quality sleep overall followed by 
Asians, Whites, and Blacks. Asian 
and Black participants reported 

the shortest average sleep duration, 
which is a pattern other studies 
have noted.11,29,30 Additionally, 
findings from the National Health 
and Nutrition Examination Survey 
(NHANES) and the Chicago 
Area Sleep Study (CASS) showed 
Latinos were more likely to report 
sleep disturbances and daytime 
dysfunction than Whites.30,31 By 
contrast, we found that Whites 
were more likely to report sleep 
disturbances than Latinos, though 
we did not find a statistically 
significant difference in daytime 
dysfunction between Latinos and 
Whites. In KHANDLE, Black 
participants were the most likely 
to report sleep disturbances (in 
addition to short sleep duration), a 
finding also noted by CASS.30 There 
were no significant differences in 
sleep between Asians and Whites 
in NHANES; however, we found 
Asians reported significantly 
shorter sleep duration than Whites, 
as was observed in CASS.30,31 
Whites in KHANDLE were 
more likely than any other race/
ethnic group to report taking 
medication to sleep, similar to what 
has been reported elsewhere.32,33 
 Age differences may explain 
why the racial/ethnic patterns in 
KHANDLE differ from previ-
ous studies such as NHANES and 
CASS. KHANDLE participants 
were aged ≥65 years (mean age of 
76) whereas CASS participants 
were aged 35-64 years (mean age 
of 48) and NHANES participants 
were aged ≥18 years (mean age of 
47).30,31 To our knowledge, the 
only prior study that has examined 
racial/ethnic differences in sleep 

quality among older adults is the 
Multi-Ethnic Study of Atheroscle-
rosis (MESA) study (age range 54-
93; mean age 69).11 MESA exam-
ined racial/ethnic differences using 
objectively measured sleep compo-
nents, and, similar to KHANDLE, 
found that racial/ethnic minorities 
(Chinese, Hispanic, and Black par-
ticipants) reported more charac-
teristics of poor sleep, particularly 
Black participants.11 While there 
is evidence that sleep quality dif-
fers by race/ethnicity from child-
hood through middle age, whether 

In KHANDLE, we found 
Latinos reported the 

highest quality sleep overall 
followed by Asians, Whites, 

and Blacks.

sleep quality differs by race/ethnic-
ity among older adults needs fur-
ther study using both subjective 
and objective sleep measures.13,31

 Being female, having central 
adiposity, lower education, lower 
income, physical inactivity, and de-
pression were associated with poor 
sleep, consistent with findings in 
prior literature.11,34,35 The preva-
lence of these risk factors was high-
est in Black and Latino KHANDLE 
participants, which is also consis-
tent with previous work.30,34,36 The 
relationship between these risk fac-
tors and global sleep score did not 
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differ by race/ethnicity with the 
exception of alcohol consumption. 
Alcohol consumption was associat-
ed with significantly worse sleep in 
Blacks only. We could not account 
for quantity of alcohol consumed or 
patterns of alcohol consumption, 
which may explain these findings.

Study Limitations
 There are some limitations to our 
analyses. We relied on self-reported 
measures of sleep which may not be 
as accurate in describing sleep hab-
its and behaviors. Subjective mea-
sures tend to overestimate sleep du-
ration and are modestly correlated 
with actigraphy-based sleep.37 If the 
measurement error in self-reports 
is non-differential, it would likely 
bias our results toward the null as 
was seen in a similarly diverse co-
hort study of middle-age adults.37 
We were also unable to account for 
formally diagnosed sleep disorders 
(eg, obstructive sleep apnea, insom-
nia, etc.). Symptoms of these disor-
ders would likely be captured, albeit 
indirectly, as part of the PSQI as-
sessment. Moreover, in participants 
whose sleep disorders were being ef-
fectively treated, evidence suggests 
risk of comorbidities would not be 
elevated when compared with indi-
viduals without a sleep disorder.38,39 
Another limitation was that we as-
sessed risk factors cross-sectionally 
and cannot determine temporal-
ity in the relationship between risk 
factors and sleep quality; most of 
the risk factors we evaluated may 
themselves be influenced by past 
history of poor sleep quality. Risk 
factors were also largely based on 
self-report, so there may be issues of 

recall bias and measurement error. 
 Despite these limitations, our 
study is one of few that have ex-
amined racial/ethnic disparities in 
sleep quality among older adults 
aged ≥65 years. Strengths of this 
analysis include a diverse cohort of 
approximately equal proportions 
of Asian, Black, Latino, and White 
participants of varying sociodemo-
graphic backgrounds. We add to a 
growing body of evidence of racial/
ethnic disparities in sleep, a modi-
fiable risk factor related to sev-
eral chronic conditions for which 
older adults are at increased risk.

conclusIons

 We found that there were sig-
nificant racial/ethnic differences 
in overall sleep quality and in in-
dividual sleep components among 
Asian, Black, Latino, and White 
older adults in KHANDLE. Ex-
ploring disparities in sleep com-
ponents and the consequences of 
poor sleep quality among diverse, 
older adults using objective mea-
sures of sleep and risk factors is 
an important next step to bet-
ter understand and address racial/
ethnic differences in sleep quality.
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