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INTRODUCTION
Discrimination, defined as the differential treatment of people 

based actual or perceived membership in a particular group,1 
has a powerful role in determining the allocation of resources 
and prospects for achievement in contemporary society, and 
racial/ethnic inequalities persist in nearly all domains of life, 
including employment, housing, consumer interactions, credit 
markets, education, health care, and the criminal justice system.2 
Discrimination based on race/ethnicity or other personal char-
acteristics is associated with poorer physical and mental health 
outcomes,3-5 and investigators are now focused on identifying 
underlying behavioral, cognitive, and physiological mecha-
nisms through which discrimination affects health.3 Suboptimal 
sleep may be one pathway linking perceived discrimination 
to physical and mental health problems.6 Sleep problems are 
associated with poorer outcomes across many health and func-
tional domains, including increased risk of central adiposity,7,8 
obesity,9 immune function,10,11 diabetes,12,13 hypertension,14 
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heart disease,15,16 motor vehicle accidents,17 mood disorders,18 
substance abuse,19 and mortality.20-23 Beyond health risks, sleep 
disturbances are also linked to employee absenteeism, lower 
work productivity, and medical errors.24 Consequently, inad-
equate sleep poses a substantial economic burden to society, 
with an estimated cost of more than $30 billion per year due to 
medical expenses and lost economic productivity.24,25

Sleep duration in the United States varies by race and 
ethnicity, and the majority of studies report that African Ameri-
cans (or blacks) have shorter and longer sleep durations in 
comparison with whites or Hispanics.26-31 Immigration history 
is also related to sleep duration. For example, US-born Mexican 
Americans are 40% more likely to be short sleepers in compar-
ison with Mexican immigrants.32 To date, limited research has 
investigated why some racial/ethnic groups have suboptimal 
sleep, or potential social or environmental conditions that may 
account for differences by race/ethnicity.27,33 It is important to 
understand factors that influence an individual’s sleep dura-
tion and quality, in order to support the development of effec-
tive interventions to address sleep disparities34 and potentially 
reduce racial/ethnic disparities in health.

Discrimination is just one of many types of psychosocial 
stressors that may affect sleep duration or quality. Over the past 
10 y, a growing body of research has identified many correlates 
of sleep problems among adults, including lower socioeco-
nomic status (SES),28,29,35-37 financial strain,27,38 urban residence,6 
relationship changes,39 neighborhood disorder,40 stressful life 
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events,41 psychosocial work characteristics,42-44 and childhood 
SES45 and abuse.46,47 To date, only a few studies have examined 
discrimination as a risk factor for sleep problems, and existing 
studies suggest that discrimination is a risk factor for disrupted 
sleep.48-51 In one study of 368 black, white, and Chinese women, 
everyday discrimination was associated with more subjec-
tive sleep complaints and polysomnography (PSG)-assessed 
wakefulness after sleep onset.48 In a study of 37 blacks and 
56 white Americans, discrimination was associated with less 
PSG-assessed stage 4 sleep and more self-reported fatigue.50 A 
study of 7,148 adults from Michigan and Wisconsin found that 
perceived racial discrimination when seeking health care was 
associated with self-reported sleep disturbance after adjustment 
for a range of potential confounders.51 In addition, in a sample 
of 168 Hispanic American immigrants, perceived racism 
was associated with greater self-reported sleep disturbance.49 
There are also few studies that have examined whether SES 
or psychosocial stressors can partially account for some of the 
disparities in sleep problems by race/ethnicity.6,28,33 In a study of 
340 healthcare workers, SES, occupational exposures, and job 
strain accounted for some of the observed differences in sleep 
duration between African/Caribbean immigrants and whites.33 
In the National Health Interview Survey, SES and residential 
context accounted for some of the elevated risk for shorter sleep 
duration among blacks compared with whites.52

Prior research to examine the influence of discrimination on 
sleep has advanced the field in a number of important ways. 
However, most of these studies are limited in size,48-50 and do 
not take into account other psychosocial stressors that may be 
related to experiences of discrimination, and are more common 
among minorities.53 It is critical for studies to advance beyond 
modeling discrimination as an isolated experience, but rather to 
acknowledge and additionally account for other stressors that 
may disproportionately affect minority groups, and combine 
with discrimination to affect racial/ethnic variations in health.3,54 
By including additional psychosocial stressors into statistical 
models, it is possible to examine the influence of discrimination, 
independent of other potentially correlated stressors. Research 
on discrimination may also benefit from more nuanced assess-
ments, which enable careful examination of acute (i.e., major 
experiences) and chronic (i.e., everyday) exposures, as well 
as attribution for discriminatory experiences. Currently, it is 
unclear whether acute or chronic experiences of discrimination, 
or discrimination attributed to race/ethnicity as compared to 
discrimination attributed to other reasons (e.g., sex, sexual orien-
tation, weight), have similar implications for sleep problems. 
Prior studies have documented that the negative health effects 
of discrimination can extend to individuals of all races/ethnici-
ties3,8,48,54; therefore, we expect similar associations between 
discrimination and sleep problems, regardless of attribution.

Using data from a large probability sample adults in 
Chicago, IL, the goal of this study was to examine the relation-
ship between discrimination and sleep duration and difficulties, 
with detailed consideration of multiple dimensions of discrimi-
nation, and attention to other concurrent stressors. We hypoth-
esized that (1) racial/ethnic and nonracial/ethnic discrimination 
would predict shorter sleep duration and more sleep difficulties, 
and that these associations will persist independent of SES and 
other acute and chronic stressors; (2) that cumulative stressor 

exposure, including discrimination, would be related to shorter 
sleep duration and more sleep difficulties in a graded manner; 
and (3) that discrimination would account for some of the 
differences in sleep duration and difficulties by race/ethnicity.

METHODS

Sample
Data for this study were drawn from the Chicago Commu-

nity Adult Health Study (CCAHS), a household probability 
sample of 3,105 adults aged 18 y and older residing in Chicago, 
IL. Participants were selected from 343 neighborhood clusters 
previously defined by the Project on Human Development in 
Chicago Neighborhoods (PHDCN).55 Face-to-face interviews 
with one individual per household were completed between 
May 2001 and March 2003, with a response rate of 71.8%. Data 
were weighted to match the city of Chicago 2000 census popu-
lation estimates for age, race/ethnicity, and sex distributions. A 
total of 122 respondents (3.94%) had missing information on 
covariates required for this analysis, and thus were excluded. 
Excluded individuals did not differ from included participants 
by race/ethnicity, sex, education, exposure to discrimination, 
or sleep duration or difficulties (all P > 0.05). Accordingly, 
our analytic sample included 2,983 respondents: 1,184 non-
Hispanic blacks, 353 US-born Hispanics, 420 foreign-born 
Hispanics, and 1,026 non-Hispanic whites.

Measures

Sleep Problems
Sleep duration was self-reported using a single open-ended 

item: “How many hours of sleep do you usually get at night?” 
This outcome was used as a continuous variable. For a sensi-
tivity analysis, we created a three-category variable to reflect 
short (≤ 6 h), midrange (6-8 h), and long (≥ 9 h) sleep durations.6

Sleep difficulties were measured using three items, which 
asked the respondents how often (in the past 4 w) they have had 
trouble falling asleep, waking up in the middle of the night and 
finding it hard to get back to sleep, and waking up very early and 
being unable get back to sleep. Respondents rated each state-
ment on a four-point scale (rarely/never to almost every day), 
and the mean of the three items was used to reflect sleep diffi-
culties (α = 0.75). These items were originally developed for 
the Alameda County Study.56 We log-transformed this measure 
for regression models in light of the skewed distribution.

Discrimination
Racial/Ethnic and Nonracial/Ethnic Discrimination: 

Perceived racial/ethnic and non-racial/ethnic discrimination 
was measured using assessments of (1) major experiences 
of discrimination, and (2) chronic interpersonal discrimina-
tion (i.e., everyday discrimination). The major experiences of 
discrimination inventory included four items that asked respon-
dents to report the number of times in their life they were (1) 
unfairly fired from a job, (2) denied a promotion, (3) unfairly 
treated by police, and (4) unfairly prevented from moving into a 
neighborhood. After each responding to all four items, respon-
dents provided the primary reason why he/she had experienced 
unfair treatment (i.e., only one reason was provided, even if 
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there were multiple events). We calculated scores for racial/
ethnic and nonracial/ethnic major discrimination by summing 
the number of types of major discrimination events attributed to 
race/ethnicity, and the number of types of major discrimination 
events attributed to other reasons (besides race/ethnicity).

Everyday discrimination was assessed using a five-item 
version57 of the Everyday Discrimination Scale,58 which asked 
respondents to report how often (1) they were treated with less 
courtesy or respect than others, (2) they received poorer service 
than others, (3) others had acted as if they were not smart, (4) 
other had acted as if they were afraid of them, and (5) they felt 
threatened or harassed. There was no specified time frame for 
these items. Respondents rated each item on a five-point scale, 
ranging from never to at least once per week, and items were 
summed to derive the final score (α = 0.75). Following adminis-
tration this scale, respondents reported the primary reason why 
they had experienced unfair treatment.

Respondents who reported race, ancestry, or national origin 
as the primary reason for discrimination were coded as having 
experienced racial/ethnic discrimination; respondents providing 
any other reason (e.g., age, sex) were coded as having expe-
rienced nonracial/ethnic discrimination.57 We created four 
separate scores to reflect racial/ethnic and nonracial/ethnic 
discrimination, for the life events and everyday discrimination 
assessments. We performed z-score transformations on these 
scores to facilitate comparison between these measures and 
improve the skew of the variables.

Workplace Harassment and Incivilities: Discriminatory 
experiences specific to the workplace were assessed using two 
scales adapted from the Perceived Racism Scale59 and the Los 
Angeles Study of Urban Inequality60: job harassment (two-
item five-point scale: frequency that supervisors/coworkers 
make slurs about racial/ethnic groups; frequency that super-
visors/coworkers make slurs about women; α = 0.71); and, 
unfair treatment on the job (three item five-point scale: have to 
work twice as hard as others to get same treatment/evaluation; 
watched more closely than others; unfairly humiliated in front 
of others; α = 0.76). We performed z-score transformations on 
these scales, summed them, and performed another z-score 
transformation to enable comparison with other stressors.

Other Psychosocial Stressors
We assessed six stressor domains in addition to discrimination, 

which reflected central dimensions of daily life (i.e., conditions 
in the home, workplace, and neighborhood). We included these 
stressors in an effort to measure stressor exposure comprehen-
sively. This enabled us to (1) evaluate the associations between 
discrimination and sleep problems independent of other impor-
tant stressors, and (2) examine the cumulative influence of 
multiple stressors on our outcomes of interest. Prior to fielding 
the CCHAS, researchers conducted a large pretest in order to 
develop shorter versions of existing psychosocial stress scales 
with adequate psychometric properties. This pretest produced 
scales that provide broad assessments of stressors that are rele-
vant to health outcomes, and racial/ethnic health disparities.53 
A complete list of each set of items is presented in a previous 
publication.53 We briefly described the items in each domain, 
and provided a measure of internal consistency (i.e., Cronbach 
alpha) for scales that reflect a single underlying construct. All 

measures within each domain were transformed to z-scores. 
For domains that included multiple measures, each measure 
was standardized to a z-score and then summed together. The 
resulting value was restandardized to a z-score. This procedure 
facilitated inclusion of multiple assessments within a given 
domain, and comparisons across domains.61

Acute life events included two life event inventories: acute 
life events over the entire life span (four items: death of a child; 
victim of a serious physical attack; life-threatening illness/acci-
dent to self, life-threatening illness/accident to spouse/child); 
and acute life events in the past 5 y (nine items: life- threatening 
illness/accident to someone close; death of someone close; job 
loss; unemployed and seeking work; household member unem-
ployed and seeking work; moved to worse home/neighborhood; 
robbed/burglarized; serious financial problems; legal troubles; 
other upsetting event occurring to self or others).

Financial stress contained two measures: financial strain 
(two-item five-point scale: satisfaction with financial situation; 
difficulty paying monthly bills; α = 0.69); and an inventory 
of events reflecting serious economic problems (seven items: 
sold possessions/cashed life insurance to cover daily expenses; 
borrowed money from friends/relatives for daily expenses; 
postponed healthcare visit for financial reasons; unable to 
purchase medications; government assistance such as welfare 
or food stamps; obtained loan to consolidate or pay off debt; 
moved to less expensive housing or into someone else’s home 
due to financial strain).

Community stress included three measures of stressors 
related to the neighborhood context, adapted from the PHDCN55: 
community violence in past 6 mo (five-item inventory: fight in 
neighborhood involving weapon; violent argument between 
neighbors; gang fights; sexual assault/rape; robbery/mugging); 
personal victimization in community (four-item inventory: 
violence against you/family member in relation to a mugging/
fight/sexual assault; home broken into; property stolen from 
yard/garage/porch; damage to vehicle/home); and, community 
disorder (five-item four-point scale: amount of broken glass/
trash on sidewalks and streets; graffiti on buildings/walls; 
vacant houses/storefronts; public alcohol consumption; unsu-
pervised children on the street; α = 0.77).

Employment stressors comprised six measures that reflected 
multiple dimensions of stress: job dissatisfaction (one-item 
five-point scale); job autonomy (three-item five-point scale: 
job requires creativity; decision-making; variation in tasks; 
α = 0.72); job insecurity (one-item four-point scale: likelihood of 
job loss); work demands (three-item four-point scale: excessive 
work; not enough time; conflicting demands; α = 0.67); work-
life conflicts (two-item four-point scale: job leaves respondent 
too tired/stressed to participate in activities with friends/family; 
participate in community activities; α = 0.91); and,job hazards 
(three-item three-point scale: exposure to dangerous chemicals; 
exposure to air pollution; risk of accident/injury; α = 0.70).

Childhood adversity was assessed using an eight-item 
scale, with each item rated on a five-point scale (α = 0.76). 
Participants were asked: how often their parents (1) made 
them feel loved; (2) physically held and comforted them; (3) 
physically threatened or abused them; (4) verbally threatened 
or abused them; (5) participated in activities in their school; 
(6) read to them; (7) how often they went to bed at night 
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feeling hungry; and, (8) how well off their family was when 
they were growing up.

Relationship stress comprised five measures adapted from 
the Americans’ Changing Lives study62: marital stress (four-
item five-point scale: frequency of feeling upset by relationship; 
excessive demands; criticism by partner; satisfactory outcome 
for you and partner following a disagreement; α = 0.67); marital 
abuse (four-item four-point scale: partner drinks too much; 
pushes/slaps/hits respondent; wastes family money needed for 
other things; yells or screams at respondent; α = 0.57); child-
related stress (three-item five-point scale: frequency children 
make excessive demands; frequency you feel bothered/upset as 
parent; happiness with way children have turned out; α = 0.57); 
total problems for children (six-item inventory: problems with 
finances; problems with employment; health problems; prob-
lems with close relationships; problems with relationship to 
self or spouse; other problems); and friend criticism (two-item 
five-point scale: frequency friends/relatives make excessive 
demands; frequency friends/relatives are critical; α = 0.60).

In addition, we created a cumulative stressor score to charac-
terize high stress across multiple domains by creating a count of 
the number of stressor domains for which the individual scored 
in the top quintile.53 In order to prevent overrepresentation of 
discrimination experiences in this score, we did not differen-
tiate between racial/ethnic and nonracial/ethnic discrimination 
assessments, and we combined the assessments of everyday 
and major experiences of discrimination using the procedure 
outlined in the previous paragraph for other domains.

Sociodemographic Characteristics
Black, white, and Hispanic race/ethnicity was assessed via 

self-report. We stratified Hispanics based on self-reported 
nativity (i.e., US-born and foreign-born) based on evidence 
that immigration history is relevant for sleep outcomes.32 Of 
the 2,983 respondents, 78 individuals reported “other” race/
ethnicity. In exploratory analyses, individuals who identified 
as “other” race appeared most similar to whites in terms of 
sociodemographic characteristics. Therefore, we combined the 
“other” category with whites to optimize available data, and 
sensitivity analyses (available on request) revealed that the 
results are unchanged relative to results that excluded these indi-
viduals. Respondents reported education (less than high school, 
high school, some college, college degree or more), household 
income (less than $10,000, $10,000-$30,000, $30,000-$50,000, 
$50,000 or more, missing), age, sex, employment status (yes/
no), martial/partner status (yes/no), and if he/she had one or 
more children (yes/no).

Analysis
Bivariate analyses were performed to examine the distri-

bution of demographic characteristics and stressors by race/
ethnicity. Linear regression models were used to calculated 
least-square mean stressor values by race/ethnicity, adjusted for 
age and sex. We also used linear regression to examine associa-
tions between discrimination and other psychosocial stressors 
and sleep duration and difficulties. We followed the same 
model-building sequence for both sleep duration and difficul-
ties. First, we estimated associations between discrimination 
and the other stressors on the sleep outcomes independently, 

using separate regression models. Second, we estimated the 
associations between discrimination and the other stressor 
domains on each sleep outcome within a single model. Third, we 
examined the number of high stressor scores endorsed in rela-
tion to sleep duration and difficulties. For each of these steps, 
we examined associations in models adjusted for sex, age, and 
race/ethnicity, and again in models that additionally adjusted 
for SES (i.e., income and education). Finally, we presented the 
race/ethnicity regression coefficients as sociodemographic, 
and discrimination and other stressor variables were sequen-
tially added into models. We compared the coefficients for race/
ethnicity across models to assess the contribution of discrimi-
nation and other stressors to racial disparities in sleep duration 
and difficulties. All analyses were performed in SAS and used 
survey commands that account for sample weights and neigh-
borhood cluster.

In a sensitivity analysis, we examined discrimination and 
other stressors in relation to short, mid-range, and long5 sleep 
duration (i.e., a three-category outcome), in light of research 
showing that treating sleep duration as a continuous vari-
able may obscure relationships found at both ends of the 
continuum.63 We used multinomial logistic models with the 
same model building sequence and covariates that we used to 
examine sleep duration continuously.

RESULTS
The distribution of sleep outcomes, sociodemographic 

factors, and number of high stressor domains is presented in 
Table 1. Blacks and US-born Hispanics had shorter sleep 
durations and more sleep difficulties relative to foreign-born 
Hispanics and whites (P = 0.02). Blacks, US-born Hispanics, 
and foreign-born Hispanics had lower education (P < 0.0001) 
and household income (P < 0.0001) relative to Whites, and had 
higher scores on the assessment of cumulative psychosocial 
stressors (P < 0.0001).

Table 2 presents the means stressors z-scores stratified by 
race/ethnicity, and adjusted for age, sex, and any other neces-
sary covariates (e.g., employment status for employment 
stressors, noted in Table 2). Blacks reported the highest scores 
for racial/ethnic discrimination (both everyday and major expe-
riences of discrimination), while Whites had the lowest scores 
(P < 0.0001). Whites reported the highest scores for nonracial/
ethnic everyday discrimination, whereas US-born Hispanics 
had the highest scores for nonracial/ethnic major experiences 
of discrimination (P < 0.0001). Foreign-born Hispanics had 
lower scores on workplace harassment and incivilities rela-
tive to other racial/ethnic groups (P < 0.0001). Considering 
other psychosocial stressors (i.e., acute events, financial strain, 
community stressors, employment stressors, childhood adver-
sity, and relationship stressors), blacks and US-born Hispanics 
had higher scores relative to whites and foreign-born Hispanics 
for all stressors (P < 0.05) other than employment stress and 
childhood adversity.

The top panel of Table 3 presents regression coefficients 
for the associations of discrimination and other psychosocial 
stressors with sleep duration. In models adjusted for age, race/
ethnicity, and sex, greater exposure to everyday and major expe-
riences of discrimination attributed to race/ethnicity, and work-
place harassment and incivilities were associated with shorter 
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sleep durations (β = -0.14 (P < 0.01), β = -0.17 (P < 0.0001), 
and β = -0.14 (P < 0.0001), respectively), whereas the asso-
ciations for everyday and major experiences of discrimination 
attributed to factors other than race/ethnicity were not signifi-
cant. Higher stressor scores for acute events, financial strain, 
community disadvantage, childhood adversity, and relationship 
stressors were associated with shorter sleep duration (P < 0.05), 
with beta coefficients ranging from -0.09 for childhood adver-
sity to -0.20 for relationship stressors. These findings were 
largely unchanged after adjustment for SES, with the excep-
tion of employment stress, which became significantly associ-
ated with shorter sleep in the fully adjusted model (β = -0.10, 
P < 0.05). Models 3 and 4 present associations for each stressor, 
adjusted for all other stressors considered. In a model that 
included all psychosocial stressors and SES (model 4), major 
experiences of discrimination attributed to race/ethnicity, rela-
tionship stressors, and financial strain maintained associations 
with shorter sleep (P < 0.05).

The bottom panel of Table 3 presents beta-coefficients and 
standard errors for associations of discrimination and other 
psychosocial stressors and (log) sleep difficulties, adjusted 
for age, race/ethnicity, sex, and any necessary covariates. All 
five measures of discrimination and all six other psychosocial 
stressors were associated with more sleep difficulties (P < 0.01), 
in models unadjusted (model 1) and adjusted for SES (model 2). 
Similar to models of sleep duration, relationship stress had the 
largest association (β = 0.09, P < 0.0001). In a single model that 
included all stressors together and covariates for SES (model 
4), racial/ethnic and nonracial/ethnic everyday discrimination, 
acute events, financial strain, community disadvantage, and 
relationship stressors remained significantly associated with 
sleep difficulties (P < 0.05).

Table 4 presents associations between cumulative stressor 
exposure and sleep duration and difficulties adjusted for demo-
graphic characteristics, including SES. The accumulation of 
high stressor exposure is modeled as total number stressor 

Table 1—Sample characteristics

Full 
sample

Full sample
n = 2,983

Black
n = 1,184

US-born Hispanic
n = 353

Foreign-born 
Hispanic
n = 420

White
n = 1,026

Difference by 
race/ethnicity

N Mean or % (SE) Mean or % (SE) Mean or % (SE) Mean or % (SE) Mean or % (SE) P
Proportion of sample (%) 32.0 (2.3) 11.6 (0.9) 14.4 (1.2) 42.0 (2.3)
Sleep duration (h, mean) 2,983 6.8 (0.0) 6.7 (0.1) 6.8 (0.1) 6.9 (0.1) 6.9 (0.0) 0.02
Sleep duration category

Short (≤ 6 h) 1,233 40.2 (1.2) 48.2 (1.9) 45.3 (3.5) 36.3 (2.9) 34.1 (1.8) < 0.0001
Midrange (> and < 9 h) 1,546 52.6 (1.2) 43.4 (1.9) 45.7 (3.4) 56.3 (3.0) 60.3 (1.9)
Long (≥ 9 h) 204 7.1 (0.6) 8.3 (1.1) 9.0 (2.0) 7.4 (1.6) 5.6 (0.9)

Sleep difficulties score (mean) 2,983 1.7 (0.0) 1.7 (0.0) 1.8 (0.1) 1.6 (0.0) 1.6 (0.0) < 0.0001
Sex (%)

Male 1,182 47.1 (1.2) 42.8 (1.7) 45.9 (3.1) 49.7 (3.1) 49.7 (2.0) 0.04
Female 1,801 52.9 (1.2) 57.2 (1.7) 54.1 (3.1) 50.3 (3.1) 50.3 (2.0)

Age (y, mean) 2,983 42.3 (0.4) 44.0 (0.6) 35.9 (1.2) 39.5 (0.9) 43.7 (0.8) < 0.0001
Education (%)

Less than high school 754 23.4 (1.2) 23.6 (1.7) 31.4 (3) 53.7 (3) 10.6 (1.4) < 0.0001
High school 729 23.9 (1.0) 28.3 (1.5) 29.9 (3) 20.8 (2.2) 19.9 (1.7)
Some college 789 25.0 (1.0) 30.8 (1.7) 28.2 (3.1) 15.1 (2.3) 23.1 (1.6)
College degree + 711 27.8 (1.7) 17.3 (1.6) 10.5 (1.8) 10.4 (2.1) 46.5 (2.8)

Income ($/y, %)
Missing 543 18.4 (1.1) 15.9 (1.5) 15 (2.5) 19.1 (2.6) 20.9 (1.7) < 0.0001
< 10,000 353 10.3 (0.7) 17.1 (1.5) 10.2 (2.1) 8.2 (1.7) 5.8 (0.9)
10-29,999 851 26.5 (1.1) 31.1 (1.7) 32.3 (3.4) 34.8 (3) 18.6 (1.4)
30-49,999 562 18.3 (1.0) 17.8 (1.6) 20.6 (2.7) 21.6 (2.3) 17 (1.7)
50,000+ 674 26.5 (1.4) 18.2 (1.4) 21.9 (2.8) 16.3 (2.4) 37.7 (2.4)

Spouse/partner (% yes) 1,288 50.1 (1.3) 39.3 (1.8) 48.5 (3.4) 74.9 (2.7) 50.3 (2.3) < 0.0001
Currently employed (% yes) 1,789 61.1 (1.2) 54.6 (2.1) 60.3 (3.6) 68.4 (2.7) 63.7 (1.9) 0.001
1+ children (% yes) 2,027 65.1 (1.6) 76.8 (1.5) 64.9 (2.9) 83.4 (2.2) 49.9 (2.7) < 0.0001
Cumulative Stressor Score (%)

0 851 31.8 (1.2) 24.4 (1.8) 22.5 (2.6) 32.1 (2.9) 39.8 (1.9) < 0.0001
1 847 27.9 (1.0) 23.7 (1.5) 23.5 (2.6) 34.3 (3) 30.1 (1.6)
2 542 17.6 (1.0) 18.9 (1.5) 20.3 (2.8) 17.5 (2.3) 16 (1.5)
3 375 11.8 (0.8) 16.6 (1.4) 20.4 (2.7) 9.1 (1.5) 6.7 (0.9)
4 213 6.6 (0.5) 9.1 (1) 7.7 (1.7) 4.7 (1.4) 5.2 (0.8)
5+ 155 4.2 (0.4) 7.2 (0.9) 5.7 (1.3) 2.2 (0.8) 2.1 (0.5)

Table presents the unweighted n; means and percents are weighted to reflect the sample population. Race/ethnicity differences were calculated using chi-
squared distributions (categorical variables) and analysis of variance (continuous variables). SE, standard error.
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scores in the top quintile of the sample distribution. Rela-
tive to individuals who were not in the top quintile for any of 
the stressor domains, individuals with two (β = -0.37), three 
(β = -0.58), and five or more (β = -0.86) high stressors had 
significantly shorter sleep durations (P < 0.01). Sleep durations 
for individuals reporting one high stressor or four high stressors 
did not differ significantly from those who did not have any 
high stressors (P > 0.05). Considering (log) sleep difficulties, 
relative to individuals who had no high stressor domains, indi-
viduals with one (β = 0.07), two (β = 0.14), three (β = 0.23), 
four (β = 0.21), or five or more (β = 0.43) high stressors had 
elevated sleep difficulties scores (P < 0.01).

Table 5 presents differences in sleep duration and difficulties 
by race/ethnicity, and examines the extent to which discrimi-
nation and other stressors may account for these differences. 
Blacks had significantly shorter sleep duration compared to 
whites (model 1), adjusted for age and sex; this difference 
persisted after adjustment for SES (model 2) and other demo-
graphic characteristics (model 3). This difference attenuated to 
nonsignificance after adjustment for racial/ethnic everyday and 
major experiences of discrimination, nonracial/ethnic everyday 
and major experiences discrimination, and work-place harass-
ment and incivilities (model 4). The coefficient was reduced by 
65%, changing from -0.23 in model 1 to -0.08 in model 4.

Considering sleep difficulties, in models adjusted for age and 
sex, blacks and US-born Hispanics had greater sleep problems 
relative to whites (model 1: β = 0.07, P < 0.01 and β = 0.13, 
P < 0.0001, respectively). After adjustment for SES (model 2), 
the difference in sleep difficulties for blacks compared to whites 
was attenuated to marginal significance (β = 0.04, P < 0.10) 
whereas the difference for US-born Hispanics was attenuated 
by one third, yet remained significantly different from whites 
(β = 0.09, P < 0.01). In the subsequent model that adjusted for 
other demographic characteristics (model 3), the difference in 

sleep difficulties for US-born Hispanics compared to whites 
was sustained (β = 0.08, P < 0.01). This difference was attenu-
ated to marginal significance when discrimination was addi-
tionally included in the model (model 4; β = 0.06, P < 0.10), 
and was no longer significant once all stressor variables were 
included (model 5, β = 0.04, P = 0.14). Post hoc analyses (not 
shown) suggest that discrimination met criteria for a mediator 
for the association between African American racial status and 
sleep duration, and the association between US-born Hispanic 
status and sleep difficulties (i.e., (1) these racial/ethnic identi-
ties were associated with discrimination measures, (2) discrimi-
nation measures were associated with the sleep outcomes, and 
(3) associations between race/ethnicity and the sleep outcomes 
were attenuated when discrimination measures were included 
in the model [see model 4]).64

We performed a sensitivity analysis to investigate discrimi-
nation in relation to sleep duration as a categorical outcome (i.e., 
short, mid-range, and long sleep; see Appendix 1). In a fully 
adjusted multinomial logistic regression model that included 
demographics, SES, and other psychosocial stressors, rela-
tive to midrange sleep, none of the discrimination assessments 
were associated with greater odds of long sleep, and everyday 
discrimination attributed to race/ethnicity was associated with 
lower odds of long sleep (odds ratio = 0.73, 95% confidence 
interval: 0.54-0.99). None of the discrimination assessments 
were associated with greater odds of short sleep compared to 
midrange sleep, which provided evidence that treating sleep 
duration as a continuous variable was appropriate.

DISCUSSION
Using data from a large probability survey that collected 

rich information on a range of discrimination experiences 
and other psychosocial stressors, we documented associations 
between discrimination and shorter sleep duration and greater 

Table 2—Mean stressor z-scores stratified by race/ethnicity, adjusted for age and sex

Black
US-born 
Hispanic

Foreign-born 
Hispanic White

Difference by 
race/ethnicity

Discrimination
Racial/ethic 

Everyday 0.39 (0.03) 0.10 (0.05) -0.18 (0.04) -0.32 (0.03)  < 0.0001
Major experiences 0.44 (0.03) 0.04 (0.05) -0.25 (0.04) -0.28 (0.03)  < 0.0001

Nonracial/ethnic 
Everyday -0.04 (0.03) 0.04 (0.05) -0.49 (0.05) 0.21 (0.03)  < 0.0001
Major experiences 0.14 (0.03) 0.21 (0.05) -0.31 (0.05) -0.06 (0.03)  < 0.0001

Workplace harassment and incivilitiesa 0.03 (0.03) 0.09 (0.05) -0.38 (0.04) -0.15 (0.02)  < 0.0001
Other stressors

Acute events 0.21 (0.03) 0.12 (0.05) -0.41 (0.05) -0.23 (0.03)  < 0.0001
Financial strain 0.11 (0.03) -0.07 (0.05) -0.17 (0.04) -0.27 (0.03)  < 0.0001
Community disadvantage 0.24 (0.03) -0.03 (0.05) -0.32 (0.05) -0.35 (0.03)  < 0.0001
Employment stressa 0.01 (0.02) -0.02 (0.03) 0.04 (0.03) 0.01 (0.02) 0.84
Childhood adversity -0.10 (0.03) 0.16 (0.05) 0.33 (0.05) -0.13 (0.03)  < 0.0001
Relationship stressb 0.10 (0.03) -0.02 (0.05) -0.26 (0.04) -0.27 (0.02)  < 0.0001

All values are are mean stressor z-scores with standared error in parentheses. Mean z-scores and standard errors were estimating using the least square 
mean function in regression models. Difference by race/ethnicity according to omnibus F-value from regression models. Weighted data to reflect sample 
population. aAdjusted for employment status. bAdjusted for cohabitation status and whether the respondent is a parent. SE, standard error.
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sleep difficulties. Specifically, racial/ethnic everyday and 
major experiences of discrimination, nonracial/ethnic everyday 
discrimination, and workplace harassment and incivilities were 
associated with shorter sleep duration in individual models, 
adjusted for SES. In addition, major experiences of discrimina-
tion attributed to race/ethnicity continued to be associated with 
shorter sleep duration, independent of SES and other psycho-
social stressors. All five assessments of discrimination were 
associated with greater sleep difficulties in individual models 
adjusted for SES. Also, associations between racial/ethnic and 
nonracial/ethnic everyday discrimination and sleep difficulties 
were sustained after adjustment for other psychosocial stressors 
and SES. These findings indicate a unique contribution of 
discrimination to sleep duration and difficulties.

Our results also revealed that higher scores across psychoso-
cial stress domain, as reflected by the cumulative stressor score, 
were associated with shorter sleep duration and greater sleep 
difficulties. These findings document the importance of jointly 
considering multiple psychosocial stressor domains for under-
standing population differences in sleep duration and diffi-
culties. Our analyses also showed that the difference in sleep 
duration between black and white respondents was attenuated 
by 65% after adjustment for discrimination, and that the differ-
ence in sleep difficulties scores between US-born Hispanic and 
white respondents was attenuated by 25% after adjustment 
for discrimination. To our knowledge, this is the first study to 
document the contribution of discrimination to racial/ethnic 
differences in sleep duration or difficulties, and it suggests that 

Table 3—Linear regression models predicting sleep duration (h) and sleep difficulties score

Separate models for each stressor Single models with all stressors included

Stressors (z-score)
Model 1

Baseline covariates
β (SE)

Model 2
Adjusted for SESc

β (SE)

Model 3
Baseline covariates

β (SE)

Model 4
Adjusted for SES

β (SE)
Outcome: sleep duration

Discrimination
Racial/ethnic 

Everyday -0.14 (0.04)e -0.14 (0.04)e -0.08 (0.04)g -0.07 (0.04)g

Major experiences -0.17 (0.04)f -0.17 (0.04)f -0.10 (0.04)d -0.09 (0.04)d

Nonracial/ethnic 
Everyday -0.07 (0.04)g -0.08 (0.04)d -0.05 (0.04) -0.05 (0.04)
Major experiences -0.03 (0.03) -0.04 (0.03) 0.05 (0.04) 0.04 (0.04)

Workplace harassment and incivilitiesa -0.14 (0.03)f -0.14 (0.03)e -0.05 (0.04) -0.04 (0.04)
Other stressors  

Acute events -0.17 (0.04)f -0.18 (0.04)f -0.08 (0.04)g -0.08 (0.04)g

Financial strain -0.16 (0.04)f -0.19 (0.04)f -0.07 (0.04)g -0.09 (0.04)d

Community disadvantage -0.11 (0.03)e -0.11 (0.03)e -0.03 (0.03) -0.03 (0.03)
Employment stressa -0.09 (0.05)g -0.10 (0.05)d -0.01 (0.05) -0.01 (0.05)
Childhood adversity -0.09 (0.03)e -0.10 (0.03)e -0.01 (0.03) -0.02 (0.03)
Relationship stressb -0.20 (0.04)f -0.20 (0.04)f -0.12 (0.05)e -0.12 (0.05)e

Outcome: (log) sleep difficulties 
Discrimination

Racial/ethnic 
Everyday 0.03 (0.01)e 0.04 (0.01)f 0.02 (0.01)d 0.03 (0.01)d

Major experiences 0.03 (0.01)e 0.04 (0.01)e 0.01 (0.01) 0.01 (0.01)
Nonracial/ethnic 

Everyday 0.05 (0.01)f 0.05 (0.01)f 0.02 (0.01)d 0.03 (0.01)e

Major experiences 0.04 (0.01)f 0.04 (0.01)e 0.01 (0.01) 0.01 (0.01)
Workplace harassment and incivilitiesa 0.04 (0.01)e 0.04 (0.01)e 0.00 (0.01) 0.00 (0.01)

Other stressors
Acute events 0.08 (0.01)f 0.08 (0.01)f 0.03 (0.01)e 0.03 (0.01)e

Financial strain 0.08 (0.01)f 0.08 (0.01)f 0.04 (0.01)e 0.04 (0.01)e

Community disadvantage 0.06 (0.01)f 0.06 (0.01)f 0.02 (0.01)e 0.03 (0.01)d

Employment stressa 0.05 (0.02)e 0.05 (0.02)e 0.02 (0.02) 0.02 (0.02)
Childhood adversity 0.04 (0.01)f 0.04 (0.01)e 0.01 (0.02) 0.00 (0.01)
Relationship stressb 0.09 (0.01)f 0.09 (0.01)f 0.06 (0.01)f 0.06 (0.01)f

Note sample cluster. aAdjusted for employment status. bAdjusted for cohabitation status and whether the respondent is a parent. cAdjusted for education 
(4 categories: < high school, high school, some college, college degree or more) and income (5 categories: < $10,000, $10,000-$30,000, $30,000-$50,000, 
$50,000+, missing). dP < 0.05. eP < 0.01. fP < 0.0001. gP < 0.10.
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discrimination may be one mechanism for racial/ethnic differ-
ences in sleep in the United States

This study used a detailed assessment of discrimination, 
which allowed us to examine dimensions of discrimination 
related to chronicity and attribution. In the fully-adjusted model, 
only racial/ethnic-attributed major experiences of discrimi-
nation was associated with sleep duration. This was contrary 
to our hypothesis of similar associations regardless of attri-
bution, which was informed by previous research that found 
that discrimination was linked to similar emotional responses 
among blacks and whites.65 Based on previous research,48 
we had expected racial/ethnic and nonracial/ethnic everyday 
discrimination to be independently associated with sleep dura-
tion; however, associations between everyday discrimination 
and sleep duration were not sustained after adjustment for 
other psychosocial stressors. For sleep difficulties, everyday 
discrimination, regardless of attribution, was associated with 
more sleep problems, whereas major experiences of discrimi-
nation (racial/ethnic or nonracial/ethnic) were not. Based on 

previous research documenting associations for both everyday 
and major experiences of discrimination with health outcomes, 
we had expected to observe similar associations for everyday 
and major experiences of discrimination.3-5 It may be the case 
that everyday discrimination has greater implications for sleep 
difficulties given that this measure reflects more common, fairly 
routines offences occurring in day-to-day life.

The racial/ethnic patterns of sleep duration and sleep diffi-
culties in this study were largely consistent with prior studies 
that found shorter sleep among blacks compared to whites, 
and among US-born Hispanics compared to foreign-born 
Hispanics.6,32 We observed a smaller black-white difference in 
sleep duration compared to previous studies,26-28 which could be 
due to the urbanicity of our sample,6 or differences in measure-
ment (e.g., our measure only asked about sleep during the 
night rather than total hours usually slept during a 24-h day, or 
use of self-report rather than objectively assessed sleep). Our 
findings correspond with prior research that has documented 
associations between discrimination and sleep problems,48-50 
and other psychosocial stressors including financial strain,27,38 
relationship changes,39 neighborhood disorder,40,66 stressful life 
events,41 psychosocial work characteristics,42-44 and childhood 
SES45 and abuse.46,47

Our results extend the current literature by examining 
multiple psychosocial stressors together, which enabled us to 
document associations between discrimination and sleep prob-
lems, independent of other potentially correlated psychosocial 
stressors. If replicated in longitudinal analyses, there may be 
clinical implications of these findings. For example, it may be 
possible to develop therapies that can help individuals to effec-
tively cope with discrimination and other stressors and thus 
attenuate the risk presented by these exposures for sleep and 
related health outcomes. It will also be important to carry out 
prospective research that can carefully examine the temporal 
order between discrimination and other stressors, sleep, and 
chronic health problems. It is possible the chronic health prob-
lems mediate the association between stressors and sleep, or 

Table 4—Adjusted associations between cumulative stressor score and 
sleep duration (h) and sleep difficulties score

Cumulative Stressor 
Score (%)

Sleep duration
β (SE)

(Log) Sleep 
difficulties score

β (SE)
0 (reference) – –
1 -0.15 (0.09)c 0.07 (0.02)a

2 -0.37 (0.10)a 0.14 (0.02)b

3 -0.58 (0.11)b 0.23 (0.03)b

4 -0.19 (0.16) 0.21 (0.04)b

5+ -0.86 (0.17)b 0.43 (0.05)b

Models adjusted for age, sex, race/ethnicity, income, education, spouse/
partner, employment status, and whether the respondent has one or 
more children. Data are weighted and models account for sample cluster.
aP < 0.01. bP < 0.0001, cP < 0.10. SE, standard error.

Table 5—Change in racial disparity in sleep duration and sleep difficulties after accounting for demographic variables, discrimination, and other stressors

Model 1
β (SE)

Model 2
β (SE)

Model 3
β (SE)

Model 4
β (SE)

Model 5
β (SE)

Sleep duration (h)
Black -0.23 (0.08)a -0.28 (0.08)a -0.23 (0.08)a -0.08 (0.09) -0.03 (0.09)
US-born Hispanic -0.19 (0.11)c -0.22 (0.11)c -0.19 (0.11)c -0.09 (0.11) -0.07 (0.12)
Foreign Hispanic -0.02 (0.10) -0.05 (0.11) 0.01 (0.11) -0.03 (0.11) -0.02 (0.11)
White – – – – –

(Log) Sleep difficulties dcore
Black 0.07 (0.02)a 0.04 (0.02)c 0.03 (0.02) -0.01 (0.02) -0.04 (0.02)
US-born Hispanic 0.13 (0.03)b 0.09 (0.03)a 0.08 (0.03)a 0.06 (0.03)c 0.04 (0.03)
Foreign Hispanic 0.003 (0.03) -0.05 (0.03) -0.04 (0.03) -0.01 (0.03) -0.02 (0.03)
White – – – – –

Data are weighted and models account for sample cluster. Model 1: adjusted for age, and sex. Model 2: Model 1+ education, income. Model 3: Model 
2+ employment status, cohabitation/marital status, and whether the respondent is a parent. Model 4: Model 3+ racial everyday and major experiences of 
discrimination, non-racial everyday and major experiences of discrimination, and workplace harassment and incivilities. Model 5: Model 4+ other stressor 
domains (acute events, finances, community disadvantage, employment stress, childhood adversities, and relationship stressors). aP < 0.01. bP < 0.0001. 
cP < 0.10. SE, standard error.
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that chronic health problems result from poorer sleep outcomes 
that are associated with exposure to discrimination and other 
stressors; a deeper understanding of the temporal ordering 
of these associations will have implications for strategies to 
protect health.

Although this analysis provides novel information about the 
relationship between discrimination and sleep problems, there 
are limitations that are important to acknowledge. Notably, 
this study used self-reported assessments of sleep duration and 
sleep quality. Self-reported sleep duration was assessed using a 
single question, and we do not know how this estimate relates 
to physiological sleep duration. Validation studies suggest that 
individuals tend to overestimate the amount of sleep that they 
get.26 In this sample, sleep duration and difficulties were corre-
lated (r = -0.29, P < 0.0001) which provides some construct 
validity for these assessments. In addition, numerous studies 
show that self-reported assessments of sleep duration and diffi-
culty prospectively predict morbidity and mortality.12,15,16,21 
However, we acknowledge that our findings should be repli-
cated using objectively assessed sleep outcomes, sleep 
measures taken over several nights (to arrive at more accurate 
assessment of sleep duration), and other domains such as sleep 
efficiency and wakefulness after sleep onset. In addition, this 
study is cross-sectional, which makes it impossible to establish 
the causal order. Another limitation is that some of the stressor 
scales had relatively low Cronbach alpha coefficients. Finally, 
our results may not generalize to nonurban areas, or cities other 
than Chicago, IL.

This study has a number of notable strengths, including data 
from a large probability sample representative of Chicago, IL. 
Of the existing studies on discrimination and sleep, this is the 
first to use a representative sample, and it is many times larger 
than previous studies on this topic. The sample also had a large 
number of African American and Hispanic respondents, with a 
substantial portion of Hispanic respondents born outside of the 
United States. This made it possible to consider US and foreign-
born Hispanics separately, which revealed important differ-
ences. An additional methodological strength is that CCHAS 
included a detailed assessment of discrimination, and measures 
on a wide array of other stressors and sociodemographic char-
acteristics. This enabled us to control for co-occurring stressors 
and demographic characteristics, which strengthened our 
ability to conclude that the observed relationships were not 
simply reflecting differences in other social experiences that 
were correlated with discrimination.

In conclusion, this study documented that discrimination 
is associated with shorter sleep duration and more sleep diffi-
culties, independent of SES and other types of psychosocial 
stressors. Our findings provide support for notion that discrimi-
nation may partially account for some of the racial/ethnic differ-
ences in sleep duration and difficulties. Two important goals 
outlined in Healthy People 2020 are to increase the proportion 
of adults in the United States who get sufficient sleep, and to 
reduce of racial/ethnic disparities in health.67 Future studies 
are needed to develop interventions and social policies that 
address risk factors for poor sleep outcomes, and to directly 
evaluate whether suboptimal sleep functions as a mechanism 
that connects discrimination and other psychosocial stressors to 
racial/ethnic disparities in health.

ACKNOWLEDGMENT
Natalie Slopen is now Assistant Professor, Department of 

Internal Medicine, Howard University College of Medicine, 
Washington, DC.

DISCLOSURE STATEMENT
This was not an industry supported study. This research was 

supported by Grant #s P50HD38986 and R01HD050467 from 
the National Institute of Child Health and Human Development 
(NICHD). NIH is not responsible for the data collection or anal-
yses presented in this article. This work was also supported by 
funding from the National Cancer Institute (P50CA148596) to 
the Harvard Lung Cancer Disparities Center, and the first author 
is supported by a postdoctoral fellowship at the Center on the 
Developing Child sponsored by the Robert Wood Johnson 
Foundation. The authors have indicated no financial conflicts 
of interest. The work was performed at Harvard University, 
Harvard School of Public Health, Cambridge, MA. There was 
no off-label or investigational use.

REFERENCES
1. Williams DR, Lavizzo-Mourey R, Warren RC. The concept of race and 

health status in America. Public Health Rep 1994;109:26-41.
2. Pager D, Shepherd H. The sociology of discrimination: Racial 

discrimination in employment, housing, credit, and consumer markets. 
Ann Rev Sociol 2008:181-209.

3. Williams DR, Mohammed SA. Discrimination and racial disparities in 
health: evidence and needed research. J Behav Med 2009;32:20-47.

4. Pascoe EA, Richman LS. Perceived discrimination and health: a meta-
analytic review. Psychol Bull 2009;135:531-54.

5. Paradies Y. A systematic review of empirical research on self-reported 
racism and health. Int J Epidemiol 2006;35:888-901.

6. Hale L, Do P. Racial differences in self-reports of sleep duration in a 
population-based study. Sleep 2007;30:1096-103.

7. Lewis TT, Kravitz HM, Janssen I, Powell LH. Self-reported experiences 
of discrimination and visceral fat in middle-aged African-American and 
Caucasian women. Am J Epidemiol 2011;173:1223-31.

8. Hunte HER. Association between perceived interpersonal everyday 
discrimination and waist circumference over a 9-year period in the 
midlife development in the United States Cohort Study. Am J Epidemiol 
2011;173:1232-9.

9. Buxton OM, Marcelli E. Short and long sleep are positively associated 
with obesity, diabetes, hypertension, and cardiovascular disease among 
adults in the United States. Soc Sci Med 2010;71:1027-36.

10. Everson CA. Sustained sleep-deprivation impairs host-defense. Am J 
Physiol 1993;265:R1148-54.

11. Ackermann K, Revell VL, Lao O, Rombouts EJ, Skene DJ, Kayser M. 
Diurnal rhythms in blood cell populations and the effect of acute sleep 
deprivation in healthy young men. Sleep 2012;35:933-40.

12. Ayas NT, White DP, Al-Delaimy WK, et al. A prospective study of self-
reported sleep duration and incident diabetes in women. Diabetes Care 
2003;26:380-4.

13. Van Cauter E, Holmback U, Knutson K, et al. Impact of sleep and sleep 
loss on neuroendocrine and metabolic function. Horm Res 2007;67:2-9.

14. Gottlieb DJ, Redline S, Nieto FJ, et al. Association of usual sleep duration 
with hypertension: The sleep heart health study. Sleep 2006;29:1009-14.

15. Ayas NT, White DP, Manson JE, et al. A prospective study of sleep duration 
and coronary heart disease in women. Arch Intern Med 2003;163:205-9.

16. Qureshi AI, Giles WH, Croft JB, Bliwise DL. Habitual sleep patterns 
and risk for stroke and coronary heart disease: A 10-year follow-up from 
NHANES I. Neurology 1997;48:904-11.

17. Connor J, Norton R, Ameratunga S, et al. Driver sleepiness and risk of 
serious injury to car occupants: population based case control study. Br 
Med J 2002;324:1125-8A.

18. Ford DE, Cooper-Patrick L. Sleep disturbances and mood disorders: An 
epidemiologic perspective. Depress Anxiety 2001;14:3-6.

19. Crum RM, Storr CL, Chan YF, Ford DE. Sleep disturbance and risk for 
alcohol-related problems. Am J Psychiat ry 2004;161:1197-203.



SLEEP, Vol. 37, No. 1, 2014 156 Discrimination and Sleep—Slopen and Williams

20. Cappuccio FP, D’Elia L, Strazzullo P, Miller MA. Sleep duration and all-
cause mortality: a systematic review and meta-analysis of prospective 
studies. Sleep 2010;33:585-92.

21. Patel SR, Ayas NT, Malhotra MR, et al. A prospective study of sleep 
duration and mortality risk in women. Sleep 2004;27:440-4.

22. Gallicchio L, Kalesan B. Sleep duration and mortality: a systematic 
review and meta-analysis. J Sleep Res 2009;18:148-58.

23. Kripke DF, Garfinkel L, Wingard DL, Klauber MR, Marler MR. Mortality 
associated with sleep duration and insomnia. Arch Gen Psychiatry 
2002;59:131-6.

24. Roth T. Comorbid Insomnia: Current directions and future challenges. 
Am J Manag Care 2009;15:S6-13.

25. Ozminkowski RJ, Wang SH, Walsh JK. The direct and indirect costs of 
untreated insomnia in adults in the United States. Sleep 2007;30:263-73.

26. Lauderdale DS, Knutson KL, Yan LJL, et al. Objectively measured sleep 
characteristics among early-middle-aged adults - The CARDIA study. Am 
J Epidemiol 2006;164:5-16.

27. Hall MH, Matthews KA, Kravitz HM, et al. Race and Financial Strain 
are Independent Correlates of Sleep in Midlife Women: The SWAN Sleep 
Study. Sleep 2009;32:73-82.

28. Mezick EJ, Matthews KA, Hall M, et al. Influence of race and 
socioeconomic status on sleep: Pittsburgh SleepSCORE project. 
Psychosomatic Medicine 2008;70:410-6.

29. Krueger PM, Friedman EM. Sleep duration in the United States: A cross-
sectional population-based study. Am J Epidemiol 2009;169:1052-63.

30. Ram S, Seirawan H, Kumar SKS, Clark GT. Prevalence and impact 
of sleep disorders and sleep habits in the United States. Sleep Breath 
2010;14:63-70.

31. Nunes J, Jean-Louis G, Zizi F, et al. Sleep duration among black and 
white Americans: results of the National Health Interview Survey. JAMA 
2008;100:317-22.

32. Hale L, Rivero-Fuentes E. Negative acculturation in sleep duration 
among Mexican immigrants and Mexican Americans. J Immigr Minor 
Health 2011;13:402-7.

33. Ertel KA, Berkman LF, Buxton OM. Socioeconomic status, occupational 
characteristics, and sleep duration in African/Caribbean immigrants and 
US white health care workers. Sleep 2011;34:509-18.

34. Patel SR. Social and demographic factors related to sleep duration. Sleep 
2007;30:1077-8.

35. Hall M, Bromberger J, Matthews K. Socioeconomic status as a correlate 
of sleep in African-American and Caucasian women. Ann N Y Acad Sci 
1999;896:427-30.

36. Friedman EM, Love GD, Rosenkranz MA, et al. Socioeconomic 
status predicts objective and subjective sleep quality in aging women. 
Psychosom Med 2007;69:682-91.

37. Moore PJ, Adler NE, Williams DR, Jackson JS. Socioeconomic status and 
health: The role of sleep. Psychosom Med 2002;64:337-44.

38. Hall M, Buysse DJ, Nofzinger EA, et al. Financial strain is a significant 
correlate of sleep continuity disturbances in late-life. Biol Psychol 
2008;77:217-22.

39. Troxel WM, Buysse DJ, Matthews KA, et al. Marital/cohabitation status 
and history in relation to sleep in midlife women. Sleep 2010;33:973-81.

40. Hill TD, Burdette AM, Hale L. Neighborhood disorder, sleep quality, and 
psychological distress: Testing a model of structural amplification. Health 
Place 2009;15:1006-13.

41. Mezick EJ, Matthews KA, Hall M, et al. Intra-individual variability 
in sleep duration and fragmentation: Associations with stress. 
Psychoneuroendocrinology 2009;34:1346-54.

42. Elovainio M, Ferrie JE, Gimeno D, et al. Organizational justice 
and sleeping problems: The Whitehall II Study. Psychosom Med 
2009;71:334-40.

43. Jansson M, Linton SJ. Psychosocial work stressors in the development 
and maintenance of insomnia: a prospective study. J Occup Health 
Psychol 2006;11:241-8.

44. Greenberg J. Losing sleep over organizational injustice: Attenuating 
insomniac reactions to underpayment inequity with supervisory training 
in interactional justice. J Appl Psychol 2006;91:58-69.

45. Tomfohr LM, Ancoli-Israel S, Dimsdale JE. Childhood socioeconomic 
status and race are associated with adult sleep. Behav Sleep Med 
2010;8:219-30.

46. Chapman DP, Wheaton AG, Anda RF, et al. Adverse childhood 
experiences and sleep disturbances in adults. Sleep Med 2011;12:773-9.

47. Poon CYM, Knight BG. Impact of childhood parental abuse and neglect 
on sleep problems in old age. J Gerontol Ser B Psychol Sci Soc Sci 
2011;66:307-10.

48. Lewis TT, Troxel WM, Kravitz HM, Bromberger JT, Matthews KA, 
Hall MH. Chronic exposure to everyday discrimination and sleep 
in a multiethnic sample of middle-aged women. Health Psychol 
2013;32:810-9.

49. Steffen PR, Bowden M. Sleep disturbance mediates the relationship 
between perceived racism and depressive symptoms. Ethn Dis 
2006;16:16-21.

50. Thomas KS, Bardwell WA, Ancoli-Israel S, Dimsdale JE. The toll of 
ethnic discrimination on sleep architecture and fatigue. Health Psychol 
2006;25:635-42.

51. Grandner MA, Hale L, Jackson N, Patel NP, Gooneratne NS, Troxel 
WM. Perceived racial discrimination as an independent predictor of sleep 
disturbance and daytime fatigue. Behav Sleep Med 2012;10:235-49.

52. Hale L, Do DP. Racial differences in self-reports of sleep duration in a 
population-based study. Sleep 2007;30:1096-103.

53. Sternthal M, Slopen N, Williams DR. Racial disparities in health: How 
much does stress really matter? DuBois Review 2011;8:95-113.

54. Albert MA, Williams DR. Invited commentary: Discrimination—An 
emerging target for reducing risk of cardiovascular disease? Am J 
Epidemiol 2011;173:1240-3.

55. Sampson RJ, Raudenbush SW, Earls F. Neighborhoods and violent crime: 
a multilevel study of collective efficacy. Science 1997;277:918-24.

56. Strawbridge WJ, Shema SJ, Roberts RE. Impact of spouses’ sleep 
problems on partners. Sleep 2004;27:527-31.

57. Hunte HE, Williams DR. The association between perceived dcrimination 
and obesity in a population-based multiracial and multiethnic adult 
sample. Am J Public Health 2009;99:1285-92.

58. Williams DR, Yan Yu, Jackson JS, Anderson NB. Racial Differences in 
Physical and Mental Health. J Health Psychol 1997;2:335-51.

59. McNeilly MD, Anderson NB, Armstead CA, et al. The perceived racism 
scale: a multidimensional assessment of the experience of white racism 
among African Americans. Ethn Dis 1996;6:154-66.

60. Bobo L, Suh SA. Surveying racial discrimination: analyses from a 
multiethnic labor market. In: Bobo L, Oliver M, Johnson JH, Valenzuela 
A, eds. Prismatic metropolis: inequality in Los Angeles. New York: 
Russell Sage Foundation, 2000:527-64.

61. Slopen N, Dutra LM, Williams DR, et al. Psychosocial stressors and 
cigarette smoking among African American adults in midlife. Nicotine 
Tob Res 2012;14:1161-9.

62. House JS, Lepkowski JM, Kinney AM, Mero RP, Kessler RC, Herzog 
AR. The social stratification of aging and health. J Health Soc Behav 
1994;35:213-34.

63. Hale L. Who has time to sleep? J Public Health (Oxf) 2005;27:205-11.
64. Baron RM, Kenny DA. The moderator-mediator variable distinction 

in social psychological research: conceptual, strategic, and statistical 
considerations. J Pers Soc Psychol 1986;51:1173-82.

65. Williams DR, John DA, Oyserman D, Sonnega J, Mohammed SA, 
Jackson JS. Research on Discrimination and Health: An Exploratory 
Study of Unresolved Conceptual and Measurement Issues. Am J Public 
Health 2012;102:975-8.

66. Spilsbury JC, Storfer-Isser A, Kirchner HL, et al. Neighborhood 
disadvantage as a risk factor for pediatric obstructive sleep apnea. 
J Pediatr 2006;149:342-7.

67. U.S. Department of Health and Human Services. Office of Disease 
Prevention and Health Promotion. Healthy People 2020. Accessed August 
30, 2012. http://www.healthypeople.gov/2020/topicsobjectives2020/
overview.aspx?topicid=38. 



SLEEP, Vol. 37, No. 1, 2014 156A Discrimination and Sleep—Slopen and Williams

SUPPLEMENTAL MATERIAL

Appendix 1—Multinomial odds ratios (95% confidence interval) of short (≤ 6 h) and long (≥ 9 h) sleep duration relative to midrange sleep duration (6-8 h) for 
discrimination and other psychosocial stressors

Stressors (z-score)

Stressors included in separate models All stressors included in one model
Mid-

range 
Short 

OR (95% CI)
Long 

OR (95% CI)
Mid-

range 
Short 

OR (95% CI)
Long 

OR (95% CI)
Discrimination

Racial 
Everyday 1.00 1.15 (1.05, 1.26)b 0.73 (0.56, 0.95)a 1.00 1.07 (0.95, 1.22) 0.73 (0.54, 0.99)a

Major experiences 1.00 1.16 (1.05, 1.29)b 0.81 (0.65, 1.00)d 1.00 1.06 (0.94, 1.19) 0.89 (0.69, 1.14)
Nonracial 

Everyday 1.00 1.13 (1.03, 1.24)a 1.06 (0.86, 1.29) 1.00 1.06 (0.93, 1.19) 0.92 (0.72, 1.18)
Major experiences 1.00 1.13 (1.02, 1.24)a 1.16 (0.99, 1.35)d 1.00 1.00 (0.90, 1.12) 1.16 (0.99, 1.36)d

Workplace harassment and incivilities 1.00 1.23 (1.09, 1.38)b 0.90 (0.69, 1.19) 1.00 1.07 (0.93, 1.23) 0.90 (0.64, 1.25)
Other Stressors

Acute events 1.00 1.32 (1.20, 1.46)c 1.13 (0.94, 1.36) 1.00 1.17 (1.04, 1.31)a 1.20 (0.97, 1.49)d

Financial strain 1.00 1.29 (1.16, 1.44)c 0.93 (0.74, 1.15) 1.00 1.12 (0.99, 1.26)d 0.89 (0.70, 1.14)
Community disadvantage 1.00 1.11 (1.01, 1.22)a 0.90 (0.75, 1.08) 1.00 0.98 (0.88, 1.09) 0.87 (0.72, 1.06)
Employment stress 1.00 1.26 (1.08, 1.47)b 1.09 (0.76, 1.56) 1.00 1.13 (0.95, 1.35) 1.19 (0.80, 1.77)
Childhood adversity 1.00 1.14 (1.03, 1.25)a 0.92 (0.76, 1.11) 1.00 1.02 (0.91, 1.13) 0.93 (0.76, 1.14)
Relationship stress 1.00 1.30 (1.17, 1.46)c 1.06 (0.82, 1.39) 1.00 1.18 (1.04, 1.33)b 1.13 (0.84, 1.52)

Data are weighted and models account for sample cluster. All models are race/ethnicity, sex, age, education (4 categories: < high school, high school, 
some college, college degree or more), income (five categories: < $10,000, $10,000-$30,000, $30.000-$50,000, $50,000+, missing), employment status, 
cohabitation status, and whether the respondent is a parent. aP < 0.05. bP < 0.01. cP < 0.0001. dP < 0.10. CI, confidence interval.


