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Abstract

Objectives—Black adults in the United States have shorter sleep durations and poorer sleep 

efficiency relative to White adults, yet reasons for these disparities are not well explicated. The 

objective of this study was to examine neighborhood safety in childhood as a mediator of 

subsequent racial disparities in sleep.

Methods—Data were from Black and White young adults attending a large, predominantly 

White university in the Southeastern United States (N = 263; 52% Black, 53% female; Mean age = 

19.21 years, SD = 1.01). Sleep parameters were assessed from 8 nights of wrist actigraphy (time in 

bed, sleep duration, and efficiency) and an established self-report measure of daytime sleepiness. 

Residential histories from birth through age 18 were documented, and retrospective self-reports of 

neighborhood safety in childhood were assessed.

Results—Black participants had less time in bed (p < 0.001), shorter sleep duration (p < 0.001), 

poorer sleep efficiency (p < 0.001), and more daytime sleepiness (p = 0.009) than White 

participants. Neighborhood safety mediated race differences in time in bed (p = 0.028), sleep 

duration (p = 0.033), and daytime sleepiness (p = 0.048), but not sleep efficiency. Findings were 
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substantively unchanged after adjustment for family socioeconomic status, BMI, and substance 

use.

Conclusions—Findings support the hypothesis that neighborhood safety in childhood may 

partially account for race differences in subsequent sleep duration and daytime sleepiness. 

Addressing racial inequities in childhood neighborhood safety may be an important step toward 

reducing racial disparities in sleep health.

Keywords

Health inequalities; Race; Sleep disparities; Sleep duration; Actigraphy; Neighborhood 
disadvantage

1. Introduction

Several studies have documented an association between neighborhood safety and sleep 

outcomes [1]. However, few if any have examined the degree to which neighborhood safety 

in childhood may play a role in explaining race differences in sleep between Black and 

White Americans. This topic is highly relevant to current scientific and policy debates, and 

its significance is underscored by three established literatures.

First, neighborhood environments differ substantially by race. Black Americans live in more 

disadvantaged neighborhoods than White Americans, and are exposed to higher levels of 

poverty and crime [2–4]. The historical factors underlying race differences in neighborhood 

quality, such as housing discrimination, redlining, and predatory lending, are well 

documented [5], as are contemporary forms of racism that both create and sustain racial 

residential segregation [6]. Stemming from a history of segregation and inequality in 

residential opportunity, alongside inadequate enforcement of fair housing policies, race 

differences in neighborhood environments remain substantial even after adjusting for family 

socioeconomic status [4,7]. The deleterious consequences of neighborhood inequities for 

sleep health disparities are important to illuminate.

Second, Black Americans have shorter sleep durations, poorer sleep efficiency, greater 

daytime sleepiness, and worse overall sleep quality relative to White Americans [8–11]. 

Race disparities in sleep are well documented and have been linked to inequities in mortality 

and cardiometabolic disease [12,13]. Growing evidence demonstrates that racial inequities in 

sleep are also consequential factor in broader racial health disparities [12]. Although fewer 

studies have examined race differences in sleep earlier in the life span, some evidence 

suggests that Black-White sleep disparities are evident among young adults [14], and even 

among children [15]. Understanding the social determinants of Black-White disparities in 

sleep is a salient topic for health equity research.

Third, neighborhood environments are known to impact sleep outcomes among children, 

adolescents, and adults [1,16]. Among children and adolescents, higher levels of 

neighborhood violence and more concern about community safety have been associated with 

a range of sleep problems including shorter, more disrupted sleep, more self-reported sleep 

problems, and more daytime sleepiness [17–19]. Evidence also supports a longitudinal 
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association between exposure to violence or safety concerns and sleep problems and 

disordered sleep among adolescents [20–22]. Similar associations between neighborhood 

safety and sleep outcomes have also been documented in diverse samples of adults [23–26]. 

This emerging literature is not surprising, given deeply engrained links between perceived 

safety and arousal processes, which have established associations with sleep physiology 

[27–30]. Based on these lines of research, perceived neighborhood safety is a likely 

candidate mechanism for racial inequities in sleep among young adults. Thus, our 

overarching hypotheses are that childhood neighborhood safety will: (1) be associated with 

sleep duration, sleep efficiency, and daytime sleepiness; and (2) that differences in childhood 

neighborhood safety will partially mediate racial disparities in sleep outcomes. More 

specifically, we postulate that, in a young adult sample, Black participants will have 

experienced lower levels of neighborhood safety in childhood than White participants, and 

that adjusting for neighborhood safety will attenuate race differences in sleep outcomes.

2. Methods

Participants were undergraduate college students at a large four-year university in the 

Southeastern United States. The student body was 86% White, 4% Black, 3% Hispanic, 2% 

Asian, and 5% other or multiracial at the time of recruitment. Using student records to 

identify demographic characteristics, equal numbers of first and second year African 

American (Black) and European American (White) students were invited to participate. 

White students who were first generation (did not have a parent who had graduated from a 

four-year college) were over-sampled to reduce potential confounding by socioeconomic 

status. Inclusion criteria was age between 18 and 25, and race of Black/African American or 

White in student records. In total, 468 Black and 608 White students (33% first generation in 

both groups) were sent information (pamphlet and letter) about the study via mail (to their 

local and permanent addresses) and emails (to their university email address). The study was 

described as seeking to understanding factors in students’ lives that influence their sleep and 

health. Responding students (26%; n = 284; 51% Black) were screened for sleep disorders 

during a lab visit using established measures of apnea [31], narcolepsy [32], restless leg 

syndrome [33], or severe insomnia [34]. Response rates were similar among the White 

males, White females, and Black males (25%). However, Black females were slightly more 

likely to participate (35%). No differences in response rates were observed by age or first 

generation college student status. Exclusion criteria were (1) reporting a sleep disorder, (2) 

screening above threshold values on sleep disorder screening measures, or (3) having a 

serious medical condition that interferes with sleep or precludes wearing an actigraph. 

Twenty-one students (9 Black, 12 White) were excluded due to having been previously 

diagnosed with a sleep disorder, or screening above threshold values for a sleep disorder. 

The final sample therefore consisted of 263 students (52% Black, 53% female; Mean age = 

19.2, SD = 1.0). The study protocol involved a lab visit followed by an 8-day sleep 

actigraphy and sleep diary assessment. Participants provided written informed consent and 

were compensated $70. All study procedures complied with ethical guidelines for human 

subject’s research and received approval from an institutional review board.
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2.1. Measures

2.1.1. Sleep—Participants wore an Actiwatch 2 (Philips Respironics) wrist actigraph for 

8 consecutive days and nights. Philips Respironics devices use a solid-state piezo-electric 

sensor with a sampling rate of 32 Hz, and have been widely used and validated in sleep 

research, including against polysomnography [35]. On average, participants had actigraphy 

data for 7.6 nights (SD = 0.76). Consistent with best practices [36,37], rest intervals were 

coded through visual inspection of the plotted data in Actiware software and using 

information from event markers and daily diary reports. To assess agreement between three 

coders, intra-class correlations (ICCs) and their 95% confidence intervals were calculated 

based on single-rater (k = 3), absolute-agreement, 2-way mixed-effects models [38]. ICC 

estimates for each of the sleep actigraphy parameters ranged from 0.84 to 0.99 with 95% 

confidence intervals from 0.73 to 0.99, suggesting good to excellent reliability. Each 

actigraphy-assessed sleep parameter was averaged across all nights of available data to 

derive measures of time in bed, sleep duration, and sleep efficiency. Time in bed (also 

referred to as the rest interval) was scored using actigraphy (as described above) and is 

defined as the total length of the sleep interval from onset to final waking plus the morning 

and evening latency periods (Cronbach’s α for the 8-day average = 0.68). Sleep duration 

(also referred to as sleep time) is defined as the actual, actigraphy-assessed number of sleep 

minutes from sleep onset to wake time, excluding periods of wakefulness (α = 0.69). Sleep 

efficiency is the percentage of the rest interval spent asleep, from the time started trying to 

go to sleep to the time got out of bed (α = 0.83). During the laboratory visit (prior to 

actigraphy assessment), participants also completed the Epworth Sleepiness Scale to assess 

self-reports of recent daytime sleepiness [39]. Possible scores range from 0–24 with higher 

scores indicating greater daytime sleepiness. Scores were in the normal range for healthy 

adults (M = 6.4, SD = 3.9).

Time in bed and sleep duration were continuously coded in primary analyses (minutes/

night). Additional analyses were conducted to consider nonlinear effects of neighborhood 

safety on sleep duration, and differential effects of neighborhood safety on short and long 

sleep. Results of these analyses indicated no nonlinear effects of neighborhood safety on 

sleep duration, and suggested that a continuous coding for sleep duration measures was 

appropriate to characterize the association with neighborhood safety in this study. Relatively 

few participants in our study (zero for sleep duration and thirty-five for time in bed) were 

long sleepers (>9 hours per night).

2.1.2. Neighborhood Safety—In an interview format, using interactive maps, 

residential histories from birth through age 18 were documented for each participant. From 

the interview, primary residential address during three periods of their childhood were 

recorded: early childhood (ages 0–5), middle childhood, (6–12), and adolescence (13–18). If 

participants had more than one address in a particular developmental period, they were 

asked to provide the location where they spent the most time. If they had trouble deciding 

between two locations (e.g., where they spent a similar amount of time), they were prompted 

to choose the one that they thought was most reflection of their experience during that 

developmental period. Building on prior work [40,41], perceived neighborhood safety was 

assessed with four self-report items for each developmental period’s primary residence: 
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“How often was there a burglary or mugging in your neighborhood?”, “How often was there 

a violent argument between people in the neighborhood?”, “How often did you see people 

using drugs or drinking alcohol on your street?“, and “How often did you observe violent 

acts (for example, fist fights, beatings or use of weapons such as knives or guns) on your 

street?” To reduce self-report bias and potential confounding effects of personality, items 

focused on frequency of event occurrence rather than general perceptions of safety [42–44]. 

Response options were on a four point scale: never (1), occasionally (2), often (3), all the 

time (4). Items were reverse coded and a mean score was calculated such that higher scores 

indicated greater neighborhood safety. The Cronbach’s alphas were 0.81 for early childhood, 

0.84 for middle childhood, and 0.58 for adolescence. Correlations between developmental 

periods ranged from 0.72 (between early childhood and middle childhood, p < 0.001), to 

0.31 (between early childhood and adolescence, p < 0.001). Reports across the three 

developmental periods were averaged as an overall index of neighborhood safety in 

childhood. To facilitate clear interpretation of results, this measure was z-scored by 

subtracting the mean and dividing by the standard deviation. An alternative version of this 

measure, scored as the mean of the early and middle childhood safety measures (excluding 

adolescence), was also created. Sensitivity analyses with this measure, shown in the 

Appendix (Tables A1–A4), indicated a similar pattern of findings.

2.1.3. Demographic and Control Measures—Race was coded from student records 

(White=0; Black=1) and confirmed via self-reports. Age at time of data collection was 

coded in years. Highest level of parent education was coded from participant reports of each 

parent’s highest level of completing schooling. Parent’s combined total income was assessed 

from student self-reports and coded as an income-to-needs ratio, which is adjusted for 

family size using federal poverty guidelines [45]. Student employment status, and shift 

work, were measured using two items with response options of yes (1) and no (0): “Do you 

have a part-time or full-time job?”; and “Does your job involve working late nights?”

Substance use was assessed by averaging daily reports across the 8-day assessment period. 

Alcohol use was coded on a four point scale following USDA guidelines [46]: no use (coded 

as zero); 1 drink/day for females and 1–2 drinks/day for males (coded as 1); 2–3 drinks per 

day for females and 3–4 drinks for males (coded as 2); >3 drinks/day for females and >4 

drinks/day for males (coded as 3). Caffeine use was converted into milligrams (mg) and 

coded on the following scale: no caffeine use (coded as 0), 1–50mg (coded as 1), and 51–

100mg (coded as 2), 101–150mg (coded as 3), 151–200mg (coded as 4), >200mg (coded as 

5). Marijuana use, converted into grams (g), was coded as follows: no use (coded as 

0), .1–.25g (coded as 1), .26–.50g (coded as 2), .51–.75g (coded as 3), .76–1.0g (coded as 4), 

>.1.0g (coded as 5). Over-the-counter and prescription medications and the reasons for their 

use were recorded. National Sleep Foundation guidelines (2019) were used to identify 

medications known to influence sleep. In the sleep diary, a variable indicating sleep 

medication use was coded as 1 if participant reported taking a medication known to affect 

sleep, and otherwise coded as 0. A mean score was then taken across the eight nights to 

index frequency of sleep medication use. Depressive symptoms were assessed using the 

Beck Depression Inventory-II (BDI) [47,48]. Consistent with prior research, items relating 

specifically to sleep problems were excluded to avoid conceptual overlap with sleep 
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outcomes [14]. Body mass index (BMI; kg/m2) was calculated from measures of height 

(using Seca 213 stadiometer) and body mass (using a Seca 874 digital scale), assessed 

during the lab visit.

2.2. Analysis Plan

For each sleep outcome, a series of regression models was estimated in Mplus Version 8.3. 

Model 1 examined race differences in sleep adjusting for age, sex, and medication use. Due 

to known effects of shift work on sleep [49], Model 1 also adjusted for whether students 

were employed, and whether employment involved working late nights. Model 2 added 

neighborhood safety. Model 3 added parent income, scored as an income-to-needs ratio. 

This model allowed for consideration of whether neighborhood effects were attenuated after 

adjusting for family socioeconomic status [4]. Model 4 added BMI, depressive symptoms, 

and substance use (alcohol, caffeine, nicotine, marijuana). Each of these variables has 

established associations with sleep [50,51] and neighborhood disadvantage [52], and were 

included in Model 4 to examine whether effects of neighborhood safety persisted after 

adjusting for their effects. Indirect effects were then estimated in the fully adjusted model to 

test mediation hypotheses [53,54]. In primary analyses, sleep outcomes were unstandardized 

so that findings could be interpreted in original units. These estimates are shown in Figures 

and Tables. Where relevant, standardized estimates are also reported in the text to elucidate 

the magnitude of associations in standard deviation (SD) units. Missing data were dealt with 

using full-information maximum likelihood estimation (FIML). This allowed for a 

consistent sample size across models irrespective of missing data on individual covariates 

[55]. Of the 263 individuals included analyses, 8% had missing data on sleep actigraphy 

parameters and 4% had missing data on parent income. All other variables had less than 2% 

missing data. An alternative model progression in which neighborhood safety was added in a 

final model after all other covariates was also considered and is shown in the Appendix 

(Tables A5–A8). Substantive findings in these models were equivalent to those reported in 

the main manuscript.

3. Results

Our analytic sample consisted of 52% Black, and 48% White students, and was 53% female. 

The mean income-to-needs ratio was 4.54 (SD = 3.03) and the mean level of parent 

education was between some college and graduating with a bachelor’s degree (M = 7.43, SD 

= 2.04). Participants averaged 480.55 minutes (8.0 hours) of time in bed (SD = 62.62 

minutes) and 380.26 minutes (6.3 hours) of time asleep (SD = 54.08 minutes). Mean 

actigraphy assessed sleep efficiency was 79.0% (SD = 6.46%) and participants average self-

reported daytime sleepiness was 6.41 on a scale from 0 to 22 (SD = 3.94). Time in bed was 

positively correlated with actual sleep duration (r = 0.86, p < 0.001), negatively correlated 

with daytime sleepiness (r = −0.19, p = 0.002), and not associated with sleep efficiency (r = 

−0.02, p = 0.803). Sleep duration was positively correlated with sleep efficiency (r = 0.48, p 
< 0.001) and negatively correlated with daytime sleepiness (r = −0.22, p = 0.001). Sleep 

efficiency was not correlated with daytime sleepiness (r = −0.08, p = 0.214).
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Race differences in study variables are shown in Table 1. Black participants had significantly 

less time in bed (d = 0.39, p = 0.003), shorter sleep duration (d = 0.67, p < 0.001), lower 

sleep efficiency (d = 0.50, p < 0.001) and more daytime sleepiness (d = 0.37, p = 0.005) than 

White participants. Black participants also reported growing up in neighborhoods with lower 

levels of safety (d = 0.36, p = 0.003), had more depressive symptoms (d = 0.31, p = 0.015), 

and higher BMI (d = 0.48, p < 0.001) than White participants. White participants reported 

higher levels of caffeine use (d = 1.02, p < 0.001), alcohol use (d = 0.48, p < 0.001), and 

nicotine use (d = 0.33, p = 0.010) than Black participants. No race differences were found in 

sleep medication use (p = 0.109), marijuana use (p = 0.706), employment (p = 0.058), or 

working late nights (p = .083).

3.1. Time in Bed (Rest Duration)

Results from models examining predictors of actigraphy-assessed time in bed are shown in 

Table 2. Model 1 estimates showed that Black participants spent 22.15 minutes/night (SE = 

7.49) less time in bed than White participants (equivalent to 0.35 SD units, SE = 0.13, p = 

0.005). Model 2 estimates indicated each SD unit increase in participant’s reports of 

neighborhood safety was associated with an additional 25.81 minutes/night (SE = 11.63) in 

bed (equivalent to 0.41 SD units, SE = 0.19, p = 0.026), and explained 14% of the race 

difference in sleep duration. Estimates from Models 3 and 4 showed the association between 

neighborhood safety and sleep duration was not attenuated after adjusting for family 

socioeconomic indicators (Model 3) or BMI, depressive symptoms, and substance use 

(Model 4). However, participants with higher alcohol use and higher BMI averaged 

significantly less time in bed (p = 0.048 and p = 0.012), while participants with higher 

marijuana use averaged significantly more time in bed (p = 0.003). In the fully adjusted 

model (Model 4), each SD unit increase in neighborhood safety was associated with 37.66 

minutes/night (SE = 11.88) more sleep (equivalent to 0.60 SD units, SE = 0.19, p = 0.002). 

Path analyses revealed that 4.75 minutes (18%) of the race difference in sleep duration (SE = 

2.16, p = 0.028) was mediated by neighborhood safety (Figure 1, Panel A).

3.2. Sleep Duration

A similar pattern of findings was evident for actigraphy-assessed sleep duration (shown in 

Table 3). Model 1 estimates indicated that Black participants had 33.31 less minutes/night 

(SE = 6.51) than White participants (equivalent to 0.62 SD units, SE = 0.12, p < 0.001). 

Model 2 estimates indicated each SD unit increase in neighborhood safety was associated 

with an additional 21.11 minutes/night (SE =9.59) of sleep (equivalent to 0.39 SD units, SE 
= 0.18, p = 0.028) and attenuated 8% of the race difference. Estimates from Models 3 and 4 

showed that the association between neighborhood safety and sleep duration was not 

attenuated after adjusting for family socioeconomic indicators (Model 3), or BMI, 

depressive symptoms, and substance use (Model 4). As was the case for time in bed, alcohol 

use was associated with shorter sleep duration (p = 0.032) and marijuana use was associated 

with longer sleep duration (p = 0.003). In the fully adjusted model (Model 4), each SD unit 

increase in childhood neighborhood safety was associated with 29.34 minutes/night (SE = 

9.88) more sleep (equivalent to 0.54 SD units, SE = 0.18, p = 0.003). Path analyses revealed 

3.70 minutes (10%) of the race difference in sleep duration (SE = 1.74, p = 0.033) was 

mediated by neighborhood safety (Figure 1, Panel B).
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3.3. Sleep Efficiency

Model 1 estimates showed that Black participants sleep efficiency was 3.32 percent (SE = 

0.80) lower than White participants (equivalent to 0.52 SD units, SE = 0.12, p < 0.001). 

Model 2 indicated neighborhood safety was not a significant predictor of sleep efficiency (p 
=0.715) and only attenuated 2% of the race difference. Lastly, Models 3 and 4 showed that 

adjustment for additional covariates did not explain any of the race difference in sleep 

efficiency and did not substantially change the effects of neighborhood safety. Full model 

results are shown in Appendix (Table A9).

3.4. Daytime Sleepiness

Results from regression models examining daytime sleepiness are shown in Table 4. Model 

1 estimates indicated Black participants had 1.27 units (SE = 0.49) higher daytime 

sleepiness than white participants (equivalent to 0.32 SD units, SE = 0.12, p = 0.009). Model 

2 estimates showed each SD increase in neighborhood safety was associated with a 2.61 

units (SE = 0.72) reduction in daytime sleepiness (equivalent to 0.66 SD units, SE = 0.18, p 
< 0.001) and explained 24% of the race difference in daytime sleepiness. Estimates from 

Model 3 showed the association between neighborhood safety and sleepiness was not 

attenuated after adjusting for family socioeconomic indicators. In Model 4, depressive 

symptoms was significantly associated with daytime sleepiness. After adjusting for Model 4 

covariates, the association between neighborhood safety and sleepiness remained significant 

(p = 0.009) but was attenuated by 30%. In the fully adjusted model (Model 4), each SD unit 

increase in neighborhood safety was associated with 1.88 reduction (SE = 0.73) in daytime 

sleepiness (equivalent to 0.48 SD units, SE = 0.18, p = 0.009). Path analyses revealed that 

neighborhood safety explained 0.24 (23%) of the race differences in self-reported daytime 

sleepiness through indirect effects (SE = 0.12; p = 0.048). Figure 2 shows the full path 

analyses with neighborhood safety mediating race differences in daytime sleepiness.

4. Discussion

Understanding the social determinants of disparities in sleep between Black and White 

Americans is an understudied topic with important public health implications [13,56,57]. 

The significance of this topic is underscored by established research showing that short sleep 

duration and poor sleep quality are risk factors for psychological distress [58] and 

cardiometabolic disease [59,60], and that racial disparities in sleep partially explain race 

differences in health outcomes [12]. The current study is among the first (if not the first) to 

examine neighborhood safety as an explanation for the association between race and sleep 

outcomes. Results indicated that neighborhood safety in childhood mediated a portion of 

race differences in actigraphy-assessed time in bed and sleep duration, but not sleep 

efficiency. Indirect effects of race on sleep through neighborhood safety were also evident 

for daytime sleepiness. The main findings were largely unchanged after adjusting for family 

SES, depressive symptoms, BMI, and health behaviors.

Overall, the findings are consistent with studies showing that neighborhood safety and 

exposure to violence are associated with various sleep parameters among adolescents and 

adults [1,61]. The findings also extend this work in two key ways. First, our study shows that 
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neighborhood safety in childhood mediates a portion of race differences in sleep among 

young adults. This result suggests that established associations between neighborhood safety 

and sleep may play an important role in racial health disparities, and that research examining 

interventions to reduce the adverse consequences of low neighborhood safety could be an 

important step toward addressing racial health disparities.

Second, our study shows that reports of neighborhood safety in childhood are associated 

with subsequent actigraphy-assessed sleep duration in young adulthood. This result is 

significant because it suggests that previously documented associations between 

neighborhood safety and sleep in childhood may have an enduring association with sleep 

into young adulthood. To probe whether early and middle childhood neighborhood contexts, 

as opposed to more proximal adolescent neighborhood contexts, were driving associations in 

this study, sensitivity analyses were conducted using an alternative measure of neighborhood 

safety that combined early and middle childhood neighborhood safety (excluding the 

adolescent period). Results (shown in Appendix) indicated that mediation findings were just 

as strong using the combined early and middle childhood neighborhood safety measure and 

thus support our conclusion that childhood contexts are likely to be consequential for 

subsequent sleep outcomes among young adults. The relatively homogenous context of 

college students at the same institution also makes it unlikely that childhood neighborhood 

effects are entirely operating through effects of more proximal neighborhood conditions. 

However, additional research is needed to examine the combined effects of childhood and 

adult neighborhood exposures.

Our null findings for sleep efficiency are in contrast to prior research, which has reported 

associations between neighborhood safety and sleep efficiency among middle-aged African 

American adults [26]. Although not expected, this difference is not entirely surprising when 

context and developmental timing are considered. That is, the effects of current 

neighborhood safety on the sleep outcomes of middle-aged adults may be quite different 

than effects of childhood neighborhood safety on young adults. More work will be needed to 

examine the timing and duration of neighborhood exposures, the extent to which the impact 

of childhood neighborhood safety persists, and their associations with sleep outcomes at 

different points in the life span.

Few prior studies have considered race differences in sleep among college students, and to 

our knowledge all of these studies are based on self-report measures [14,62–64]. The results 

of this study are therefore among the first to show racial disparities in actigraphy-assessed 

sleep duration between Black and White college students. Moreover, compared to other 

studies using self-report measures in similar populations, our results suggest larger racial 

disparities in sleep duration [65]. This is not entirely surprising given prior research 

suggesting that self-report measures may underestimate objective measures of Black-White 

differences in sleep [66]. Lastly, our findings also build on prior research demonstrating 

racial disparities in actigraphy-assessed sleep among adolescents and adults [9,13,67–70] by 

showing that sleep disparities are also evident in the college context. Substantial racial 

disparities in sleep evident in our data and in prior research underscore the urgent need for 

research elucidating reasons for these differences.
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Results were largely unchanged after adjusting for family SES, BMI, and substance use. 

However, depressive symptoms significantly attenuated the effects of neighborhood safety 

on self-reported but not actigraphy assessed sleep outcomes. This finding is consistent with 

some prior work. For example, a study focusing on Black adults found that the association 

between neighborhood disadvantage and sleep duration and quality was attenuated after 

adjusting for depression [71]. Our results add to this research by showing that depression 

may be one important mechanism by which lower levels of neighborhood safety in 

childhood may impact sleep among young adults, thus highlighting the salience of both of 

these variables in understanding disparities in sleep.

Limitations of this research are important to note. One limitation was that neighborhood 

safety measures were self-reported and retrospective. However, retrospective reports of 

childhood neighborhood conditions have shown adequate reliability and validity in prior 

research [72]. Furthermore, self-report measures of safety have been consistently predictive 

of health outcomes [1], and as compared to objective measures, may yield conservative 

estimates of the magnitude of the association between neighborhood safety and sleep [73]. 

Nonetheless, research examining the role of objective or concurrent self-report measures of 

neighborhood safety in racial health disparities will be a useful addition to research on this 

topic.

A second limitation was that sleep measures were assessed via actigraphy and self-report 

methods. While these measures have various strengths and are well validated, 

polysomnography sleep assessments could provide important insight into the specific 

aspects of sleep architecture that may be affected by neighborhood safety, and therefore may 

be useful to consider in future research on this topic. Because our study was observational, 

we were not able to rule out third variable explanations for associations between 

neighborhoods and sleep. Studies examining changes in neighborhood environments and 

their associations with changes in sleep would therefore be one useful extension of this 

research. The findings of this study cannot be generalized to other racial/ethnic groups or to 

university students in other contexts (e.g., other geographic regions or different types of 

colleges). However, a key strength of our focus on a college sample, and oversampling of 

first-generation White students, was that it allowed us to reduce confounding of race and 

class. In particular, we were able to estimate the role of neighborhood safety in a sample 

with relatively similar levels of parent education within each racial group. That 

neighborhood safety was still a significant predictor of race differences in sleep in this 

sample is alarming and suggests the likely insidious nature of childhood neighborhood 

factors as a determinant of racial health disparities. It should be noted that due to the 

relatively homogenous socioeconomic composition of our college student sample, reported 

effects sizes are likely to be conservative. That is, within a broader population sample 

containing more socioeconomic diversity, neighborhood measures are likely to be more 

predictive of sleep and sleep disparities. Thus, because Black and White participants in our 

sample were more similar socioeconomically than Black and White young adults in the 

general population, our findings likely underestimate the role of neighborhood factors in 

racial sleep disparities.
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Overall, the results provide evidence in support of the hypothesis that childhood 

neighborhood safety is linked to race differences in sleep duration and quality, which 

subsequently contribute to racial inequities in health [12]. The findings therefore suggest 

that studies examining the causal effects of neighborhood safety in childhood on disparities 

in more distal clinical health outcomes are warranted (e.g., using longitudinal or natural 

experimental designs). Eliminating race differences in neighborhood safety may be an 

important step toward addressing racial inequities in health.
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Highlights

• Disparities in sleep outcomes between Black and White young adults are 

substantial

• Black young adults had poorer objectively-assessed sleep outcomes than 

White participants

• Black young adults had more daytime sleepiness than White young adults

• Black young adults grew up in neighborhoods that were less safe than White 

young adults

• Neighborhood safety in childhood partially explained race differences in sleep
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Figure 1. 
Path model showing indirect effects of race on time in bed (Panel A) and sleep duration 

(Panel B) via neighborhood safety. Note. N = 263. Coefficients are from a fully adjusted 

model with Model 4 covariates. Path coefficients are unstandardized. Residual variances are 

standardized. Race is coded as White = 0, Black = 1. *p < 0.05. **p < 0.01. ***p < 0.001.
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Figure 2. 
Path model showing indirect effects of race on daytime sleepiness via neighborhood safety 

and depressive symptoms. Note. N = 263. Coefficients are from a fully adjusted model with 

Model 4 covariates. Path coefficients are unstandardized. Residual variances are 

standardized. Race is coded as White = 0, Black = 1. *p < 0.05. **p < 0.01. ***p < 0.001.
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Table 1.

Descriptive Statistics by Racial Groups

Variables White (N = 126) M ± SD (or %) Black (N = 137) M ± SD (or %) p

Age (years) 19.15 ± 0.96 19.26 ± 1.06 0.370

Biological sex (female) (48.4) (58.4) 0.105

Sleep Medication 0.04 ± 0.14 0.02 ± 0.10 0.109

Employment Status (27.0) (38.0) 0.058

Shift Work (14.3) (22.6) 0.083

Parent Education (highest) 7.39 ± 2.06 7.47 ± 2.03 0.752

Income to Needs Ratio 5.37 ± 3.66 3.81 ± 2.12 < 0.001

Body Mass Index 24.24 ± 3.55 26.60 ± 5.95 < 0.001

Depressive Symptoms 5.17 ± 5.08 7.10 ± 7.33 0.015

Caffeine 1.54 ± 1.42 0.40 ± 0.72 < 0.001

Alcohol 0.31 ± 0.44 0.13 ± 0.30 < 0.001

Nicotine 0.14 ± 0.33 0.05 ± 0.18 0.010

Marijuana 0.13 ± 0.51 0.11 ± 0.49 0.706

Neighborhood Safety Composite 3.82 ± 0.25 3.70 ± 0.40 0.003

 Early Childhood 3.85 ± 0.26 3.64 ± 0.57 < 0.001

 Middle Childhood 3.78 ± 0.39 3.66 ± 0.54 0.037

 Adolescence 3.83 ± 0.24 3.79 ± 0.32 0.246

Sleep Measures

 Time in Bed (actigraphy) 492.69 ± 52.37 468.50 ± 69.32 < 0.001

 Sleep Duration (actigraphy) 397.51 ± 41.09 363.15 ± 59.85 < 0.001

 Sleep Efficiency (actigraphy) 80.56 ± 5.33 77.45 ± 7.10 < 0.001

 Epworth Sleepiness Scale 5.71 ± 3.72 7.07 ± 4.06 0.005

Note. Parent Education is scored from 1 (less than 8th grade) to 11 (professional degree). The neighborhood safety composite index is scored as the 
mean of neighborhood safety in early childhood, middle childhood, and adolescent. Independent sample t-tests and chi-squared tests were used to 
determine the statistical significance of differences between the Black and White samples.
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