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Study Objectives: We investigated cross-sectional associations of individual-level socioeconomic position (SEP) and neighborhood characteristics (social 
cohesion, violence, problems, disadvantage) with sleep duration and sleep quality in 5,301 African Americans in the Jackson Heart Study.
Methods: All measures were self-reported. Sleep duration was assessed as hours of sleep; sleep quality was reported as poor (1) to excellent (5). SEP was 
measured by categorized years of education and income. Multinomial logistic and linear regression models were fit to examine the associations of SEP and 
neighborhood characteristics (modeled dichotomously and tertiles) with sleep duration (short vs. normal, long vs. normal) and continuous sleep duration and 
quality after adjustment for demographics and risk factors.
Results: The mean sleep duration was 6.4 ± 1.5 hours, 54% had a short (≤ 6 h) sleep duration, 5% reported long (≥ 9 h) sleep duration, and 24% reported 
fair to poor sleep quality. Lower education was associated with greater odds of long sleep (odds ratio [OR] = 2.19, 95% confidence interval [CI] = 1.42, 3.38) 
and poorer sleep quality (β = −0.17, 95% CI = −0.27, −0.07) compared to higher education after adjustment for demographics and risk factors. Findings were 
similar for income. High neighborhood violence was associated with shorter sleep duration (−9.82 minutes, 95% CI = −16.98, −2.66) and poorer sleep quality 
(β = −0.11, 95% CI = −0.20, 0.00) after adjustment for demographics and risk factors. Results were similar for neighborhood problems. In secondary analyses 
adjusted for depressive symptoms in a subset of participants, most associations were attenuated and only associations of low SEP with higher odds of long 
sleep and higher neighborhood violence with poorer sleep quality remained statistically significant.
Conclusions: Social and environmental characteristics are associated with sleep duration and quality in African Americans. Depressive symptoms may 
explain at least part of this association.
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INTRODUCTION
Inadequate sleep is a growing public health concern. The Na-
tional Sleep Foundation suggests that most adults require 7–8 
hours of sleep per night.1 Short (< 7 h) or long (≥ 9 h)2 sleep 
duration and a poor quality of sleep can interrupt the health 
promoting functions that occur during sleep, which can lead to 
poor health outcomes.3 Although sleep is essential for physical 
and emotional well-being,4 data from large nationally repre-
sentative samples of United States (US) adults indicate that 
between 28% to 37% of adults sleep 6 hours or fewer, while ap-
proximately 8% sleep 9 hours or more.5–7 Data from the same 
studies also show an alarming 35% to 53% of non-Hispanic 
African Americans sleep 6 hours or less and approximately 
10% sleep 9 hours or more.5–7

Research has shown that short or long sleep and poor sleep 
quality are risk factors for several health conditions including 
high blood pressure, diabetes, stroke, obesity, depression, heart 
disease, and mortality.4,6,8–10 It has been hypothesized that the al-
tered blood pressure profile resulting from insufficient sleep may 
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Significance
African Americans have poorer sleep quality and lower mean sleep duration compared to other racial groups. Individual-level social and environmental 
factors may contribute to poor sleep outcomes in this population but yet are understudied. This is the first paper to investigate both individual-level 
socioeconomic position (SEP) and neighborhood characteristics (individual and census tract-level) with sleep duration and sleep quality in a large 
sample of African Americans. Our results demonstrated that both SEP and neighborhood violence and problems were associated with poor sleep 
duration and sleep quality, thus providing insight into the social determinants of sleep in African Americans. Future studies should consider longitudinal 
analyses to determine the pathways by which individual SEP and neighborhoods influence sleep duration and quality.

lead to cardiovascular damage and increased risk for cardiovas-
cular disease (CVD).11 Sleep has also been linked to metabolic 
disturbances related to CVD.12 Preliminary evidence shows 
that improving sleep can improve glucose homeostasis and 
blood pressure.13,14 With at least a third of Americans sleeping 6 
hours or less per night,6 explorations of the reasons for this high 
prevalence of inadequate sleep are warranted in order to de-
velop appropriate interventions to improve sleep and reduce the 
downstream cardiovascular consequences, particularly among 
African Americans who have been infrequently studied.

Growing research indicates that African Americans have 
poorer sleep quality, lower mean sleep duration, and a higher 
prevalence of sleep-disordered breathing when compared to 
non-Hispanic whites.15,4,12,16 However, the reasons for this racial 
disparity remain unclear.17 Low socioeconomic position (SEP) 
may contribute to poorer sleep outcomes in African Americans 
through occupational characteristics (such as shift work or long 
hours), behavioral factors patterned by SEP that may affect 
sleep (like physical activity or dietary behaviors), or exposures 
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to stressors that may lead to poor sleep.18–20 Several studies have 
shown shorter sleep and poor quality sleep are associated with 
lower SEP as indexed by education, family income, poverty, 
employment status, private insurance, and food security.19,21–25 
However, the majority of work examining associations of SEP 
with sleep has focused on white populations, and associations 
may differ for African Americans because they may be more 
vulnerable to the impact of SEP on sleep.21,26 For example, some 
studies have reported that, in contrast to associations reported 
in white men and women, among African American men in-
creases in SEP are sometimes associated with adverse health 
outcomes.26–28 Therefore, studying the associations between 
SEP and sleep outcomes in African Americans is warranted.

In addition to individual measures of SEP, neighborhood 
characteristics may also affect sleep outcomes. The effects of 
light, noise, and traffic, which are often patterned by neigh-
borhood, on sleep outcomes are well established.29–31 Low SEP 
neighborhoods may also have increased exposure to crime 
and air pollution that could affect residents’ sleep patterns.16,32 
The neighborhood social environment (social cohesion, crime, 
disorder) may affect the initiation or regulation of sleep33–37 
through activation of the stress response process and the re-
lease of stress hormones that hinder sleep.33 Several studies 
conducted among pediatric populations have shown that living 
in a socioeconomically disadvantaged neighborhood is asso-
ciated with sleep problems, inadequate sleep quality, and a 
short sleep duration.38–40 Similar evidence linking neighbor-
hood attributes such as neighborhood SEP, social cohesion, 
disorder, and violence to sleep outcomes is emerging for adult 
populations16,34,37,41; however, these studies are limited by small 
sample size, a lack of racial-ethnic diversity, and consider-
ation of single dimensions of the neighborhood environment. 
Because of the increased exposure of African Americans to 
adverse neighborhood environments, these factors could con-
tribute to poor sleep outcomes in this population.36

Given the limited data on African Americans and sleep, ex-
ploring predictors (at the individual and neighborhood levels) 
of sleep in this population may inform interventions to im-
prove sleep and related chronic conditions in this population. 
Using data from the Jackson Heart Study (JHS) we studied 
the cross-sectional associations of individual-level SEP and 
neighborhood characteristics (social cohesion, violence, prob-
lems, SEP) with sleep duration and sleep quality in African 
Americans. We hypothesized that low SEP and adverse neigh-
borhood conditions would be associated with both short and 
long sleep duration and with worse sleep quality.

METHODS
The JHS is a large population-based, prospective cohort study 
designed to examine the etiology of cardiovascular disease 
in African Americans. The 5,301 participants aged 21 to 95 
years were recruited from 3 counties—Hinds, Madison, and 
Rankin—in the Jackson, Mississippi (MS), metropolitan sta-
tistical area (MSA) between September 2000 and March 2004 
using 4 approaches.42 First, all the Jackson, MS, living par-
ticipants in the Atherosclerosis Risk in Community (ARIC) 
study within the eligible age range were invited to participate 
in JHS. Jackson ARIC participants were originally sampled 

from the city of Jackson residents listed in the Mississippi 
Driver’s License and Identification List.42 In total, 31% of the 
JHS participants were recruited from the ARIC study. Second, 
participants were recruited through random sampling (17% of 
the total JHS sample) from a commercially available list (Ac-
cuData Integrated Marketing, Fort Myers, FL) of all commu-
nity residents aged 35–84 years in the tri-county area.43 The 
third approach recruited volunteers (30% of the total JHS 
sample) aged 35–84 years through targeted advertisements: 
radio, newspaper, local churches, and civic/social organiza-
tions.43 Volunteers were approximately representative of the 
Jackson MSA African American population in terms of age, 
sex, and socioeconomic characteristics.44 Lastly, family mem-
bers of other JHS participants (22% of the total JHS sample) 
were recruited from enumerated households to permit future 
genetic studies.45 Family members were included even if they 
were under 35 or over 84 years of age. The final study sample 
has been shown to be geographically representative of the age-
eligible African American population in the Jackson MSA.46 
The JHS was approved by the institutional review boards of 
Jackson State University, Tougaloo College, and University of 
Mississippi Medical Center. All participants provided written 
informed consent.

Of the 5,301 participants enrolled in the JHS study, 5,244 
had data on sleep quality and sleep duration. Of these, 19 were 
missing information on education leaving 5,225 available 
for individual-level SEP analyses. The 804 participants with 
missing information on income were coded as missing and 
retained in analyses. Analyses based on self-reported neigh-
borhood characteristics were further restricted to 3,260 par-
ticipants who reported this information. Analyses adjusted for 
sleep risk factors were further restricted to 4,063 participants 
for individual-level SEP and 2,550 participants for self-re-
ported neighborhood characteristics due to missing covariate 
data. A total of 5,215 participants had information on census 
tract-level neighborhood characteristics and were included in 
analyses of census tract SEP (n = 4,063 for risk factor adjusted 
analyses) and in sensitivity analyses pooling survey responses 
within tracts, as described below.

Sleep Measures
Self-reported sleep measures, including sleep duration and 
sleep quality were collected at baseline between 2000 and 
2004. To assess sleep duration, participants responded to the 
following question: “During the past month, excluding naps, 
how many hours of actual sleep did you get at night (or day, if 
you work at night) on average?” Responses were given in hours 
and transformed into minutes for analysis. Sleep duration was 
also categorized into short (≤ 6 h), normal (7 or 8 h), and long 
(≥ 9 h) sleep.47,48 The analyses included both continuous (in 
minutes) and categorized (short, normal, and long) measures of 
sleep duration. Participants also indicated their level of sleep 
quality by responding to the following question, “During the 
past month, how would you rate your sleep quality overall?” 
Responses were reported on a Likert scale, with 1 = excellent, 
2 = very good, 3 = good, 4 = fair, 5 = poor; coding was re-
versed for analysis and further categorized as high (excellent, 
very good, good) and low (fair, poor).
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Individual-level Measures of SEP
Individual-level SEP was measured by education and income. 
Education was reported at baseline as the years of schooling 
completed (range = 0–16+ years) and categorized into 4 
groups: less than high school, high school, greater than high 
school (HS) but less than a college degree, and college degree 
or more. Annual family income was reported at baseline in 11 
categories ranging from under $5,000 to $100,000 or more. In-
come was then further classified into 4 categories: low, lower-
middle, upper-middle, and affluent which were based upon 
income, family size, number of children < 18 years of age, and 
the United States Census designated poverty level for the year 
in which the income information was obtained.43 Low income 
was defined as income below the poverty level. Lower-middle 
income was defined as income at or above the poverty level but 
below 2.5 times the poverty level.43 Upper-middle income was 
defined as income ≥ 2.5 times the poverty level, but below 4 
times the poverty level.43 High income was defined as income 
at ≥ 4 times the poverty level. Participants who did not know 
their income or refused to respond were classified as “Un-
known.” A continuous family income variable was also created 
by taking the interval midpoint of each family income bracket 
(e.g., the midpoint for $5,000–$7,999 is $6,500).43 Those who 
reported total family income of < $5,000 were assigned a value 
of $2,500 and those with > $100,000 were assigned $112,500 
based on the US income distribution.

Neighborhood Measures
JHS participants completed a survey about their neighborhood 
between 2004 and 2010. Participants were asked questions 
about their neighborhood defined as the area around where 
they live, perform routine tasks, such as shopping, going to the 
park, visiting neighbors, religious or public institutions, or a 
local business district. Neighborhood social cohesion was mea-
sured as the mean of 5 items with 4 response options ranging 
from strongly disagree (1) to strongly agree (4). The 5 items 
included this is a close knit neighborhood, people are willing 
to help their neighbors, people in the neighborhood generally 
don’t get along (reverse coded), people in the neighborhood 
can be trusted, and people in the neighborhood do not share the 
same values (reverse coded). Neighborhood violence was mea-
sured as the mean of 5 items that assessed the frequency with 
which acts of violence occurred in the last 6 months (1 = Never 
to 4 = Often): a fight in the neighborhood in which a weapon 
was used, a violent argument between neighbors, gang fights, a 
sexual assault or rape, or a robbery or mugging. Neighborhood 
problems were measured as the mean of six items (1 = Not really 
a problem to 4 = Very serious problem) that assessed aspects 
of the neighborhood (noise, traffic, trash/litter, availability of 
health foods, parks, lack of parks, and playground).49,50 Scales 
were identified a priori (based on the literature) and confirmed 
via principal component analysis (PCA) of all 17 items. Each 
neighborhood scale had good internal consistency, with Cron-
bach α ranging from 0.76–0.80. Main analyses focused on 
self-reports of neighborhood characteristics. However, in sen-
sitivity analyses we also examined census tract-level neighbor-
hood characteristics created by aggregating responses within 
a tract over the period 2004–2008 using age and sex adjusted 

empirical Bayes estimates as described in prior work.49 Briefly, 
the empirical Bayes estimates were calculated using three-
level multilevel models. These estimates adjust for systematic 
variations in response to perceived neighborhood conditions 
by age and sex and also improve unreliable estimates for loca-
tions with a small number of respondents by shrinking them 
towards an overall mean. The use of census tract-level esti-
mates avoids same source bias (and may provide a more valid 
estimate of “true” neighborhood characteristics) but does not 
capture an individual’s subjective perception.

In addition to the survey based scales, we also investigated 
a neighborhood SEP measure (hence forth referred to as neigh-
borhood disadvantage) developed using data from the 2000 
US Census that was based on a score derived from PCA of 
US census tract-level data.51 The factor score is a sum of stan-
dardized proportions for several socioeconomic indicators for 
adults in the tracts, including the % with a Bachelor degree, % 
in managerial occupations, median home value, % with a high 
school (HS) education, median household income, and % of 
households with income greater than $50,000. Higher factor 
scores indicated greater neighborhood disadvantage. In order 
to investigate trends, all neighborhood characteristics were 
categorized into tertiles. Dichotomous categories were used 
when the distribution precluded the creation of tertiles (as for 
neighborhood violence).

Covariates
Participants self-reported age, sex, and marital status which 
may confound the associations between both individual SEP 
and neighborhood characteristics with sleep.37 Risk factors for 
poor sleep outcomes (short sleep, long sleep and shorter sleep 
duration and lower sleep quality) including body mass index 
(BMI), hypertension, diabetes, physical activity, and depressive 
symptoms may confound or mediate the associations between 
individual SEP, neighborhood characteristics and sleep. For this 
reason, results are shown before and after adjustment for these 
covariates. Each of these 5 risk factors was measured by trained 
study staff. BMI was calculated in kg/m2 using measurements 
of weight and height while participants wore light clothing and 
no shoes. Seated blood pressure measurements were obtained 
after 5 minutes of rest. Two resting blood pressure readings 
were taken 1 minute apart in the seated position and averaged. 
Hypertension was defined according to Seventh Report of the 
Joint National Committee on Prevention, Detection, Evalua-
tion, and Treatment of High Blood Pressure (JNC VII) criteria 
as a systolic blood pressure ≥ 140 mm Hg or a diastolic blood 
pressure ≥ 90 mm Hg, use of antihypertensive medications 
(self-report and actual) within 2 weeks prior to data collection, 
or self-reported history of hypertension.52 Diabetes was defined 
according to American Diabetes Association, 2004 criteria as 
fasting glucose ≥ 126 mg/dL, confirmed medication inventory or 
self-reported use of anti-diabetic medications, or self-reported 
diabetes diagnosis.53 Physical activity was measured using the 
JHS Physical Activity Measurement instrument, a modified ver-
sion of the Baecke physical activity survey.54,55 A total physical 
activity score was calculated based on a summary score of the 
intensity, frequency, and duration of activities associated with 
various aspects of life (active living, home life, sport, and work).43
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Because depressive symptoms were assessed as part of a 
follow-up questionnaire and was only available in a subset of 
participants (n = 3,125), we included depressive symptoms in 
secondary analyses in this subset only. Depressive symptoms 
were assessed according to the Centers for Epidemiologic 
Studies Depression Scale (CES-D). The CES-D is a standard-
ized, 20-item, self-reported instrument that measures the 
frequency of recently experienced depressive symptoms.56 
Participants were asked about their mood over the past week, 
responding to each item (e.g., “I was bothered by things that 
usually don’t bother me,” “I felt hopeful about the future,” etc.) 
as to how often they felt “this way.” Item ratings ranged from 0 
or “rarely or none of the time,” 1 “some or a little of the time,” 2 

“occasionally or a moderate amount of the time,” and 3 “most or 
all of the time.” Scores range from 0 to 60, with higher scores 
reflecting greater levels of depressive symptoms while lower 
scores reflect lower levels of symptoms.

Statistical Analysis
Descriptive statistics were calculated for demographics and 
risk factors stratified by categories of sleep duration (short 
[< 7 h], normal [7–8 h], and [long ≥ 9 h]) and sleep quality 
(high vs. low). Chi-square and analysis of variance tests were 
used to compare categorical and continuous variables across 
categories of sleep duration and sleep quality. Pearson correla-
tions were calculated to examine the correlation between sleep 
outcome variables.

Multinomial logistic regression was used to examine associ-
ations of individual SEP and neighborhood characteristics with 
categories of sleep duration (short vs. normal, long vs. normal). 
Linear regression was used to examine associations of individual 
SEP and neighborhood characteristics with continuous sleep 
outcomes (sleep duration, sleep quality). Neighborhood models 
included a random intercept for the census tract. The intraclass 
correlation coefficient (ICC) was calculated to determine clus-
tering within census tract. Individual education and income 
as well as each neighborhood characteristic were modeled in 
separate sequential models as follows: unadjusted, followed by 
adjustment for age, sex, education, and income (neighborhood 
models only), and further adjustment for marital status, BMI, 
physical activity, diabetes, hypertension, and physical activity 
given the potential for these factors to be on the causal pathway. 
The continuous exposures (individual education and income, 
neighborhood social cohesion, violence, problems and neigh-
borhood disadvantage) were standardized for ease of interpre-
tation. Tests for trend of the associations between categories 
of individual SEP and tertiles of neighborhood characteristics 
and sleep outcomes were performed. In secondary analyses, we 
conducted the same sequential modeling approach adding ad-
ditional adjustment for depressive symptoms among the subset 
of participants that completed the CES-D.

Finally, for significant main effects, we investigated whether 
the associations of individual SEP and neighborhood charac-
teristics were modified by sex, as previous research has shown 
sex to modify associations of individual SEP and neighbor-
hood characteristics with health outcomes (i.e. obesity, self-
rated health).57–59 Interaction terms between each continuous 
exposure variable and sex were included in the fully adjusted 

models. We tested only the continuous exposures in order to 
reduce the number of statistical tests performed. All analyses 
were conducted using SAS software version 9.3 (SAS Institute, 
Cary, NC).

RESULTS
The study population (n = 5,215) had a mean age of 54.7 years 
(standard deviation = 12.9) and was 63% female. Mean sleep 
duration was 6.4 ± 1.5 h; 54% of the population had short sleep 
duration defined as ≤ 6 h of sleep at night, whereas 5% had 
long sleep duration (≥ 9 h of sleep at night). Approximately 
24% of the study population reported “poor sleep.” There 
was a moderate correlation between sleep duration and sleep 
quality, r = 0.45, P < 0.01.

Sleep Duration
Respondents who reported long sleep were more likely to be 
older, female, not married, have a lower physical activity score, 
and a higher prevalence of hypertension and diabetes relative to 
those in the other sleep categories, P < 0.01 (Table 1). BMI was 
higher among respondents who reported short sleep compared 
to those who reported normal and long sleep, P < 0.05 (Table 1).

Individuals who reported long sleep were more likely to be 
of lower education and lower income than those in the other 
sleep duration categories, P < 0.01; but no important differ-
ences in education were observed between short and normal 
sleepers. Persons in the short sleep category reported higher 
neighborhood violence relative to those in the other sleep cat-
egories, P < 0.05. Mean scores for census-tract level neighbor-
hood problems and neighborhood disadvantage were highest 
among long sleepers compared to persons in the normal or 
short sleep categories, P < 0.05. There were no differences in 
mean self-reported or census-tract level neighborhood social 
cohesion across sleep duration categories (Table 2).

Lower income (low and lower middle) and lower education 
categories (less than HS, HS/General Educational Develop-
ment [GED] completers, more than HS but less than bachelor 
degree) were associated with a higher odds of long sleep com-
pared to high income and college educated adults after age and 
sex adjustment (Table 3, P for trend < 0.01 for income and edu-
cation). These associations remained after further adjustment 
for risk factors (Table 3). Measures of individual SEP were not 
associated with short sleep or with continuous sleep duration.

Individuals who reported low neighborhood social cohesion 
had a 36% (odds ratio [OR] = 0.64; 95% CI: 0.41, 0.97) lower 
odds of long sleep duration relative to those who reported 
high neighborhood social cohesion after adjustment for age, 
sex, education, and income. This association was no longer 
significant after adjustment for risk factors (Table 4). Neigh-
borhood social cohesion was not associated with short sleep 
or with continuous sleep duration in any model. Persons who 
reported high neighborhood violence had a 19% (OR = 1.19; 
95% CI: 1.01, 1.41) higher odds of short sleep and slept 9.6 min-
utes (95% CI: −16.52, −2.71) less on average than those who 
reported lower neighborhood violence after adjustment for age, 
sex, education, and income (Table 4). Neighborhood violence 
was not associated with long sleep in any model (Table 4). In-
dividuals in the high category of neighborhood problems slept 
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10.6 minutes (95% CI: −18.52, −2.64) less than those who 
reported lower neighborhood problems after adjustment for 
age, sex, education, and income (P for trend < 0.01). The as-
sociations remained after further adjustment for risk factors 

(Table 4). Neighborhood problems were not associated with 
odds of short or long sleep duration.

Census-derived neighborhood disadvantage was not signifi-
cantly associated with any of the sleep outcomes (Table 4).

Table 1—Sample characteristics by categories of sleep duration and sleep quality, The Jackson Heart Study, 2000–2004.

Full Sample*
Sleep Duration Sleep Quality

Short Normal Long P Low High P
Proportion of sample, n (%) 5,215 2,828 (54.2) 2,100 (40.3) 287 (5.5) < 0.01 1,800 (34.5) 3,415 (65.5) < 0.01
Age (y, mean ± SE) 54.7 ± 12.8 53.9 ± 12.5 55.2 ± 13.0 59.0 ± 13.9 < 0.01 53.4 ± 12.8 55.4 ± 12.8 < 0.01
Sex (female, %) 63.3 61.6 64.9 69.0 < 0.01 66.1 61.9 < 0.01
Married (%) 54.7 53.8 57.0 48.2 < 0.01 49.8 57.4 < 0.01
Body mass index (mean ± SE) 31.8 ± 7.2 32.0 ± 7.4 31.5 ± 7.1 31.1 ± 6.9 0.02 32.6 ± 7.6 31.3 ± 7.0 < 0.01
Physical activity (mean ± SE) 8.3 ± 2.6 8.4 ± 2.6 8.4 ± 2.6 7.5 ± 2.8 < 0.01 8.2 ± 2.6 8.4 ± 2.6 < 0.01
Depressive symptoms (mean ± SE) 10.8 ± 8.1 11.8 ± 8.5 9.5 ± 7.3 11.7 ± 8.5 < 0.01 14.4 ± 9.3 9.0 ± 6.7 < 0.01
Hypertension (%) 63.0 62.9 62.0 71.6 < 0.01 66.2 61.3 < 0.01
Diabetes (%) 18.8 18.8 18.0 25.5 0.01 20.3 18.0 0.05

Sleep duration category differences were calculated using χ2 distributions (categorical variables) and analysis of variance (continuous variables). Short 
sleep duration (< 6 h), normal sleep duration (7 or 8 h), long sleep duration (> 9 h). Low sleep quality (fair, poor), high sleep quality (good, very good, 
excellent). *Sample size: 5,215 except: BMI = 5,208; physical activity = 4,929; depressive symptoms = 3,121; hypertension = 5,176; diabetes = 5,094. 
SE, standard error.

Table 2—Individual-level socioeconomic position (SEP) and neighborhood characteristics by categories of sleep duration and sleep quality, The Jackson 
Heart Study, 2000–2004.

Full Sample* 
Sleep Duration Sleep Quality

Short Normal Long P Low High P
Individual SEP

Education (%) < 0.01 < 0.01
Less than HS 18.3 17.4 17.9 29.6 20.3 17.2
HS 20.1 19.4 20.8 22.6 20.6 19.8
> HS but < college 28.9 29.7 27.7 30.3 31.6 27.5
College 32.7 33.5 33.6 17.4 27.4 35.4

Income (dollars, 
mean ± SE)

42,752.5 
± 31,307.9

43,677.1 
± 31,253.2

43,283.9 
± 31,591.0

29,808.2 
± 26,706.5

< 0.01 38,057.2 
± 29,754.4

45,207.5 
± 31,820.5

< 0.01

Income status (%) < 0.01 < 0.01
Low 15.6 15.0 15.1 24.6 19.5 13.5
Lower middle 25.2 24.8 24.0 37.3 28.2 23.6
Upper middle 29.6 29.8 30.7 19.7 30.0 29.4
 Affluent 29.7 30.5 30.1 18.4 22.3 33.5

Neighborhood factors
Self-reported (mean ± SE)

Social cohesion 3.10 ± 0.56 3.09 ± 0.56 3.11 ± 0.56 3.16 ± 0.56 0.34 3.05 ± 0.58 3.12 ± 0.55 < 0.01
Violence 1.22 ± 0.42 1.23 ± 0.44 1.20 ± 0.40 1.17 ± 0.33 0.03 1.26 ± 0.47 1.19 ± 0.39 < 0.01
Problems 1.50 ± 0.59 1.51 ± 0.61 1.47 ± 0.58 1.42 ± 0.51 0.06 1.56 ± 0.63 1.46 ± 0.57 < 0.01

Census-tract (mean ± SE)
Social cohesion 3.01 ± 0.12 3.01 ± 0.12 3.01 ± 0.12 3.00 ± 0.13 0.27 3.00 ± 0.12 3.01 ± 0.12 0.01
Violence 1.26 ± 0.12 1.26 ± 0.12 1.26 ± 0.13 1.28 ± 0.12 0.11 1.27 ± 0.13 1.26 ± 0.12 0.02
Problems 1.57 ± 0.19 1.56 ± 0.19 1.57 ± 0.19 1.59 ± 0.17 0.04 1.57 ± 0.19 1.56 ± 0.18 0.02
Census-derived 
neighborhood 
disadvantage

0.63 ± 0.65 0.62 ± 0.66 0.63 ± 0.64 0.76 ± 0.58 < 0.01 0.66 ± 0.65 0.62 ± 0.65 0.04

Sleep duration category differences were calculated using χ2 distributions (categorical variables) and analysis of variance (continuous variables). Short 
sleep duration (< 6 h), normal sleep duration (7 or 8 h), long sleep duration (> 9 h). Low sleep quality (fair, poor), high sleep quality (good, very good, 
excellent). *Full sample size = 5,215 except: income (dollars) = 4,433; income status = 4,411; self-reported neighborhood factors = 3,260. SE, standard 
error; HS, high school.
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Sleep Quality
Persons in the low sleep quality group were younger, more 
likely to be female, not married, had a higher BMI, lower 
physical activity score, reported more depressive symp-
toms, and a higher prevalence of hypertension and diabetes 

compared to those in the high sleep quality group, P < 0.01 
(Table 1). They were also more likely to be less educated and 
to have lower income, reported lower neighborhood social 
cohesion, higher neighborhood violence, and more neigh-
borhood problems, and lived in neighborhoods with greater 

Table 3—Adjusted associations of individual-level socioeconomic position with sleep duration, The Jackson Heart Study, 2000–2004.

Model 1 Model 2
OR of short 

sleep (vs. normal)
OR of long sleep 

(vs. normal)
Mean difference in 
minutes of sleep

OR of short 
sleep (vs. normal)

OR of long sleep 
(vs. normal)

Mean difference in 
minutes of sleep

Income
Low 1.01 (0.83, 1.23) 2.46 (1.61, 3.74) a 2.62 (−5.92, 11.16) 0.90 (0.73, 1.12) 1.98 (1.24, 3.15) a 4.56 (−4.74, 13.86)
Lower Middle 1.07 (0.90, 1.27) 2.29 (1.56, 3.36) a 1.27 (−6.16, 8.69) 0.97 (0.81, 1.17) 1.98 (1.30, 3.00) a 2.88 (−5.07, 10.84)
Upper Middle 0.96 (0.82, 1.13) 1.05 (0.68, 1.60) −1.82 (−8.82, 5.18) 0.93 (0.79, 1.10) 0.94 (0.60, 1.47) −1.94 (−9.22, 5.33)
High REF REF REF REF REF REF

P trend 0.63  < 0.01 0.46 0.45 < 0.01 0.24

Education 
< HS 1.07 (0.90, 1.28) 2.59 (1.75, 3.84) a 1.25 (−6.48, 8.98) 0.96 (0.79, 1.16) 2.19 (1.42, 3.38) a 4.05 (−4.20, 12.30)
HS/GED 0.96 (0.82, 1.12) 1.99 (1.35, 2.93) a 2.28 (−4.79, 9.36) 0.92 (0.78, 1.09) 2.04 (1.34, 3.10) a 3.95 (−3.48, 11.39)
> HS but < Bachelor 

Degree
1.05 (0.91, 1.21) 2.23 (1.55, 3.22) a 1.70 (−4.64, 8.05) 1.02 (0.88, 1.18) 2.44 (1.65, 3.62) a 3.49 (−3.09, 10.07)

College degree + REF REF REF REF REF REF
P trend 0.71  < 0.01 0.64 0.45 < 0.01 0.27

a P < 0.01. Model 1 adjusted for age and sex. Model 2 adjusted for Model 1+ marital status, physical activity, body mass index, diabetes, and hypertension. 
Model 1 sample size: income = 4,411; education = 5,215. Model 2 sample size: income = 4,053; education = 4,796.

Table 4—Adjusted associations of neighborhood characteristics with sleep duration, The Jackson Heart Study, 2000–2004.

Model 1 Model 2
OR of short 

sleep (vs. normal)
OR of long sleep 

(vs. normal)
Mean difference in 
minutes of sleep

OR of short 
sleep (vs. normal)

OR of long sleep 
(vs. normal)

Mean difference in 
minutes of sleep

Social cohesion*
Low 0.89 (0.74, 1.07) 0.64 (0.41, 0.97) b −1.48 (−9.18, 6.21) 0.85 (0.70, 1.03) c 0.67 (0.43, 1.06) c 0.06 (−7.93, 8.05)
Middle 0.93 (0.77, 1.13) 0.73 (0.47, 1.14) 0.65 (−7.30, 8.60) 0.94 (0.77, 1.15) 0.81 (0.51, 1.30) 0.28 (−7.88, 8.45)
High REF REF REF REF REF REF

P trend 0.21 0.03 0.72 0.09 0.09 0.98

Violence*
Low REF REF REF REF REF REF
High 1.19 (1.01, 1.41) b 0.97 (0.66, 1.44) −9.61 (−16.52, −2.71) a 1.18 (0.99, 1.41) c 0.97 (0.64, 1.47) −9.82 (−16.98, −2.66) a

P trend – – – – – –

Problems*
Low REF REF REF REF REF REF
Middle 1.12 (0.92, 1.35) 1.12 (0.74, 1.69) −2.96 (−10.84, 4.92) 1.13 (0.93, 1.38) 1.19 (0.76, 1.84) −3.34 (−11.44, 4.76)
High 1.16 (0.96, 1.40) 0.66 (0.42, 1.05)c −10.58 (−18.52, −2.64) a 1.16 (0.95, 1.41) 0.66 (0.40, 1.08) −11.18 (−19.39, −2.97) a

P trend 0.12 0.10  < 0.01 0.15 0.12  < 0.01

Census-derived neighborhood disadvantage^
Low REF REF REF REF REF REF
Middle 1.04 (0.89, 1.21) 1.90 (0.75, 1.58) −1.20 (−9.37, 6.96) 1.03 (0.89, 1.22) 1.16 (0.78, 1.73) −0.54 (−8.94, 7.85)
High 1.00 (0.86, 1.17) 1.21 (0.85, 1.73) 1.71 (−6.41, 9.83) 1.01 (0.85, 1.19) 1.38 (0.95, 2.02) c 2.63 (−5.74, 11.01)

P trend 0.97 0.27 0.65 0.92 0.08 0.50

a P < 0.01, b P < 0.05, c P < 0.10. Model 1 adjusted for age, sex, education, income. Model 2 adjusted for Model 1+ marital status, physical activity, body 
mass index, diabetes, and hypertension. Model 1 sample size = 2,749 except: neighborhood disadvantage = 4,411. Model 2 sample size = 2,546 except: 
neighborhood disadvantage = 4,053. *Self-reported neighborhood characteristic. ^Census tract-level neighborhood.
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disadvantage relative to persons in the high sleep quality 
group, P < 0.05 (Table 2).

Lower income and lower education were associated 
with poorer sleep quality in a graded fashion (Table 5, P for 
trend < 0.01) after adjustment for age and sex. The associations 
remained after further adjustment for risk factors (Table 5). 
Individuals who reported more neighborhood violence and 
neighborhood problems had poorer sleep quality compared to 
those in the low categories of these factors after adjusting for 
age, sex, education, and income, although the trend was only 
statistically significant for neighborhood problems (P < 0.01). 
These associations remained after further adjustment for risk 
factors. Neighborhood social cohesion and census-derived dis-
advantage were not associated with sleep quality in any model 
(Table 5).

Effect Modification
The association of neighborhood violence with sleep dura-
tion was modified by sex, P ≤ 0.05, such that the association 
of high neighborhood violence with higher odds of short sleep 
was observed in males but not females (OR of short sleep for 
high vs. low neighborhood violence category: OR = 1.44; 95% 
CI: 1.08, 1.93 in men and OR = 1.02; 95% CI: 0.82, 1.28 in 
women). Similarly, higher neighborhood violence was associ-
ated with shorter continuous sleep duration in males but not in 
females (mean difference: −9.2 min; 95% CI: −14.33, −4.12 in 
men and −0.71 minutes; 95% CI: −5.48, 4.06 in women). Sex 
also modified the association of individual level education 
with sleep quality, P = 0.05. Among females, higher education 
was associated with better sleep quality (0.08 units of sleep 
quality [95% CI: 0.05, 0.12]), compared to the null association 
observed for males (0.03 units of sleep quality [95% CI: −0.02, 
0.08]). Tests for effect modification by sex revealed no statisti-
cally significant differences in associations of neighborhood 
problems, social cohesion, or census-derived disadvantage and 
individual-level SEP with sleep duration or sleep quality.

Secondary Analysis among JHS Participants with CES-D Data
Consistent with the primary analysis, lower income (low 
and lower middle) and lower education categories (less than 
HS, HS/GED completers, more than HS but less than bach-
elor degree) were associated with a higher odds of long sleep 
compared to high income and college educated adults after 
adjustment for demographics and risk factors in the subset of 
the population with CES-D data. After further adjustment for 
depressive symptoms, the associations were attenuated but re-
mained statistically significant (Table S3 in the supplemental 
material). In fully adjusted models lower education was also 
associated with a lower odds of short sleep and a longer sleep 
duration compared to those with a college degree or higher 
(Table S3).

Neighborhood social cohesion was not associated with odds 
of long sleep in the subsample. Similar to the primary analysis, 
individuals reporting high neighborhood violence slept 9.9 
min (95% CI −18.7, −1.03) less on average compared to those 
reporting low neighborhood violence after adjustment for de-
mographics and risk factors (Table S4 in the supplemental 
material). After adjustment for depressive symptoms, this 

association was attenuated and no longer significant. Contrary 
to the primary analysis, neighborhood problems were not as-
sociated with sleep duration after adjustment for demographics 
and risk factors.

Associations of individual SEP and neighborhood charac-
teristics (except neighborhood problems) with sleep quality 

Table 5—Adjusted associations of individual-level socioeconomic 
position, neighborhood characteristics with sleep quality, The Jackson 
Heart Study, 2000–2004.

Mean Difference in Sleep Quality
Model 1 Model 2

Individual SEP
Income

Low −0.39 (−0.49, −0.29) a −0.31 (−0.42, −0.20) a

Lower middle −0.25 (−0.34, −0.16) a −0.20 (−0.30, −0.11) a

Upper middle −0.19 (−0.27, −0.10) a −0.17 (−0.26, −0.09) a

High REF REF
P trend < 0.01 < 0.01

Education 
< HS −0.25 (−0.34, −0.16) a −0.17 (−0.27, −0.07) a

HS/GED −0.19 (−0.28, −0.10) a −0.14 (−0.23, −0.05) a

> HS but < Bachelor 
degree

−0.19 (−0.27, −0.11) a −0.15 (−0.23, −0.07) a

College degree + REF REF
P trend < 0.01 < 0.01

Neighborhood Factors
Social cohesion*

Low −0.05 (−0.15, 0.04) −0.03 (−0.13, 0.07)
Middle −0.05 (−0.15, 0.05) −0.08 (−0.18, 0.02)
High REF REF

P trend 0.26 0.50

Violence*
Low REF REF
High −0.11 (−0.20, −0.02) a −0.11 (−0.20, −0.02) b

P trend – –

Problems*
Low REF REF
Middle −0.07 (−0.17, 0.03) −0.08 (−0.18, 0.02)
High −0.16 (−0.26, −0.06) a −0.15 (−0.26, −0.05) a

P trend < 0.01 < 0.01

Census-derived neighborhood disadvantage^
Low REF REF
Middle 0.04 (−0.04, 0.13) 0.04 (−0.05, 0.12)
High 0.02 (−0.07, 0.10) 0.01 (−0.07, 0.10)

P trend 0.71 0.74

a P < 0.01, b P < 0.05. Model 1 adjusted for age, sex, education and 
income (neighborhood characteristic models). Model 2 adjusted for 
Model 1 + marital status, physical activity, body mass index, diabetes, 
and hypertension. *Self-reported neighborhood characteristic. ^Census 
tract-level neighborhood characteristic. Model 1 sample size = 5,215 
except: income status = 4,411; self-reported neighborhood character-
istics = 2,749, neighborhood disadvantage = 4,411. Model 2 sample 
size = 4,796 except: income status = 4,053; self-reported neighborhood 
characteristics = 2,546, neighborhood disadvantage = 4,063.
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were similar to the primary analysis after adjustment for de-
mographics and socioeconomic status (Table S5 in the sup-
plemental material). However, with further adjustment for 
depressive symptoms, individual SEP was no longer associ-
ated with sleep quality, but the association with neighborhood 
violence persisted (Table S5).

Sensitivity Analysis
The use of aggregate census tract-level measures of survey re-
sponses for social cohesion, violence, and problems resulted in 
generally weaker associations: no associations were observed 
between census tract-level neighborhood violence and short 
sleep or sleep quality or between census tract-level neighbor-
hood problems and continuous sleep or sleep quality (Tables S1 
and S2 in the supplemental material).

DISCUSSION
We found that lower individual SEP was associated with higher 
odds of long sleep and poorer sleep quality after adjusting for 
demographics and sleep risk factors. Neighborhood charac-
teristics were also associated with sleep duration and quality. 
Specifically, higher neighborhood violence and more neighbor-
hood problems were generally associated with shorter sleep 
duration and poorer sleep quality, after adjustment for demo-
graphics, individual SEP and risk factors. This study is the first 
to investigate individual SEP and specific features of the neigh-
borhood environment (individual and census tract-level) with 
sleep duration and quality within a large population of African 
Americans. The findings have potential implications for the 
health of African Americans given both short and long sleep 
are associated with mortality and cardiovascular outcomes.60

Although associations between lower SEP (income and edu-
cation) and sleep (duration and quality) have been documented 
in non-Hispanic white populations,21–24,61,62 our study con-
firmed this finding in a large population of African Americans. 
There may be specific correlates of SEP that are driving the 
observed associations with poor sleep. For example, persons 
with lower SEP are more likely to work long hours, multiple 
jobs, and shift work; these conditions are also associated with 
poorer sleep quality.63,64 Other factors including psychosocial 
factors such as depressive symptoms may also partially ex-
plain the association.65 Researchers have shown that low SEP 
is associated with depressive symptoms, particularly among 
African Americans.66 In secondary analyses in a subset of JHS 
participants with available data on depressive symptoms we 
found that depressive symptoms did not fully explain associa-
tions of low SEP with long sleep but did explain associations 
of low SEP with poorer reported sleep quality. Our results are 
therefore consistent with a mediating role of depressive symp-
toms on the associations of low SEP with poorer sleep quality.

Interestingly, our results show low SEP is associated with 
higher odds of long sleep and poorer sleep quality. Research 
has shown that long sleep increases the risk of obesity, dia-
betes, stroke, heart disease, and mortality.9,67,68 Long sleep 
duration may also represent poor sleep quality,69 which may 
explain our findings.

We also found that higher neighborhood violence and prob-
lems were associated with shorter sleep duration and poorer 

quality after adjustment for individual SEP. Our study moved 
beyond the frequently studied physical environment factors, 
such as noise and traffic,29–31 and showed that multiple social 
features of the neighborhood may be important predictors of 
sleep outcomes within African Americans. Our results were 
largely consistent with emerging evidence from a few studies 
that have shown that aspects of the social environment are as-
sociated with sleep.34,37,41,70 Researchers have hypothesized that 
inadequate or prolonged sleep durations may result from life/
psychosocial stressors (working night shifts, multiple jobs)71 
or depression that inhibit falling asleep or maintaining sleep 
among residents of disadvantaged and urban neighborhoods.16

In our secondary analysis we found that the associations of 
neighborhood violence with sleep duration and sleep quality 
were attenuated but associations with quality remained sta-
tistically significant after further adjustment for depressive 
symptoms. Neighborhood problems were not associated with 
sleep duration or quality before or after adjustment for depres-
sive symptoms in the subsample. Depression may partially 
explain the association between some aspects of the neigh-
borhood environment and sleep duration and/or quality. It 
is also possible that individuals that are depressed or live in 
poorer neighborhood conditions may report poorer sleep and 
poorer outcomes. Future research should consider the medi-
ating effects of psychosocial stressors in longitudinal studies 
of neighborhoods and sleep.

Our data allowed us to contrast associations observed 
using individual reports of neighborhood problems and vio-
lence (main analyses reported) to associations observed when 
survey measures were aggregated across tracts. In general, as-
sociations using census tract-level measures were attenuated 
compared to those observed using self-reported measures. Our 
results suggest that individual perceptions of the environment 
may influence sleep more than “objective” measures which 
are more closely approximated by aggregating the percep-
tions for multiple respondents. This finding is consistent with 
other studies that have shown self-reported neighborhood 
characteristics to influence sleep.70,72 However, in the current 
study, the neighborhood survey scores were pooled across a 
5-year period, possibly introducing important measurement 
error which could also have contributed to weaker associations 
using these measures.

In an exploratory analysis we found that neighborhood vio-
lence was associated with sleep duration in men but not women. 
Prior studies have not shown sex to modify the associations be-
tween neighborhood social factors and sleep duration, although 
power to test effect modification was limited.37 Other research 
has shown that African American men are more likely to be 
affected by neighborhood violence than others.73 In contrast to 
the neighborhood measures, we found that education was as-
sociated with better sleep quality among females but not males. 
This finding is consistent with prior research showing higher 
education is associated with increased sleep efficiency among 
women.65 Further studies are needed to determine whether 
these effect modification results are replicable, and if so what 
the drivers might be.

There are several limitations of our study. Although we 
measured two sleep outcomes, sleep duration and sleep 
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quality, these are subjective sleep measures, which may cor-
relate poorly with objective measures of sleep.74 Research has 
shown that sleep duration is often underreported, and this 
could have resulted in biased estimates.75 Additionally, our 
measure of sleep duration reflects nocturnal sleep excluding 
naps which may contribute to total sleep time. Sleep disorders 
(sleep apnea), shift work, or other psychosocial factors (anxiety 
or PTSD) may confound the associations investigated in this 
study. The use of self-reported neighborhood characteristics 
may introduce same-source bias.

Our study was cross-sectional in design, limiting causal in-
ference. Specifically, it is difficult to determine if the exposure 
to low SEP or adverse neighborhood conditions preceded poor 
sleep, and data on how long participants lived in the neigh-
borhood were not available. Residual confounding is possible 
if there were unmeasured covariates at the individual and/or 
neighborhood level that were not accounted for in the statis-
tical models. Lastly, our study population was a representative 
of African Americans in Jackson, Mississippi, and may not be 
representative of the broader African American population.

In conclusion, our study provides insight into determinants 
of sleep among African Americans, a group at increased risk 
for a variety of health conditions linked to poor sleep. Indi-
vidual SEP as well as specific features of the neighborhood 
were associated both sleep duration and sleep quality. These 
findings suggest social and environmental characteristics may 
contribute to adverse sleep outcomes in African Americans. 
Future studies should consider longitudinal analyses to de-
termine the pathways by which individual SEP and neighbor-
hoods influence sleep duration and quality.
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