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ABSTRACT

Background: Both food deserts and short sleep duration are serious public health problems that affect the
lives of millions of Americans. Although recent research has begun to link community characteristics to
sleep problems, the relationship between living in a food desert and sleep behavior has gone largely unex-
plored.
Methods: Using data from the National Longitudinal Study from Adolescent to Adult Health and data on food
retailers from the Modified Retail Food Environment Index, this study applies multivariable logistic regres-
sion to assess the association between living in a food desert and short sleep duration. Models were strat-
ified by race and ethnicity to examine potential moderating effects. Supplemental analyses are conducted
where the comparison category is restricted to respondents who live in census tracts with low access to
healthy food retailers but do not live in food deserts.
Results: In adjusted logistic regression models, living in a food desert is not associated with short sleep du-
ration. When the sample is stratified, living in a food desert has a positive and significant association with
short sleep duration among Hispanic respondents in both the main analysis (odds ratio = 1.7; 95% confi-
dence interval = 1.0-2.7) and supplemental models (odds ratio = 1.9; 95% confidence interval = 1.2-3.2).
Conclusions: Living in a food desert is not associated with short sleep duration among young adults.
Study results indicate that living in a food desert is associated with increased odds for short sleep du-
ration among Hispanics. Potential explanations for this finding are discussed in the context of extant
research.

© 2018 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

Introduction

estimates suggest that approximately 1 in 3 US adults does not get
the recommended 7 hours of sleep or more per night.” Like food

Environmental conditions are recognized as an important con-
tributing factor to disparities in health behavior.' In recent years,
scholars have increasingly focused on the relationship between
local food environments and health.? Of notable interest is the role
of food deserts in shaping health.> Food deserts are geographic
areas where access to nutritious food is limited. Approximately 23.5
million individuals live in food deserts across the United States.” Be-
cause dietary decisions are often made based on locally available
food outlets, residents of food deserts tend to consume more en-
ergy-dense, nutrient-poor foods.?> Moreover, living in a food desert
is associated with adverse health conditions including obesity and
cardiovascular disease.>®

An important component of the relationship between food de-
serts and health that remains overlooked is sleep behavior. Current
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deserts, inadequate sleep is a serious public health concern that is
related to a host of physical and psychosocial health problems includ-
ing hypertension, dyslipidemia, cardiovascular disease, metabolic
syndrome, mortality, depression, anxiety disorders, and inhibited
cognitive functioning.®® Notably, research finds that neighborhood
conditions are associated with lower sleep quality and shortened
sleep duration in adults.'%14

Although past research has not investigated the association be-
tween living in a food desert and sleep, there are several reasons to
expect that living in a food desert may be associated with sleep be-
havior. First, persons living in food deserts spend longer time
accessing food items on average.*'> Accordingly, living in a food
desert can make obtaining food on a daily basis a more difficult
and time-consuming task, which in turn may lead to reductions
in sleep as a means to compensate for lost time. Second, living in
a food desert is associated with several socioeconomic, health,
and lifestyle factors that may increase the likelihood for short
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sleep duration. For instance, living in a food desert is associated
with poor dietary behavior.> Healthier diets, marked by a higher
consumption of nutrient-rich foods, are associated with reduced
odds of short sleep duration, potentially by supporting the release
of hormones such as insulin, ghrelin, and cholecystokinin that pro-
mote sleep patterns.'® Likewise, sleep curtailment can influence
metabolism and satiety regulation, leading to frequent snacking
and increased consumption of high-energy, nutrient-poor foods.!”
Residence in food deserts is linked to obesity,> which has been
shown to increase the likelihood of short sleep duration.'®
Experiencing food hardships is also stressful life circumstance!®
that can lead to reductions in sleep quality by making it difficult
to fall or stay asleep.'®?° Living in a food desert also co-occurs
with other poor health behaviors aside from diet, including
smoking, alcohol consumption, and reductions in exercise and
physical activity, each of which is a lifestyle factor linked to sleep
behavior.'%2%-2> Finally, food deserts are often located in economi-
cally disadvantaged neighborhoods,> which are found in prior re-
search to inhibit sleep quality.!®

In sum, there are multiple reasons to believe that living in a
food desert will be positively associated with likelihood of short
sleep duration. The current study extends research on the built en-
vironment and sleep behavior by providing the first assessment of
the association between living in a food desert and short sleep du-
ration. Moreover, because both the composition of food retail
environments® and sleep patterns vary by race and ethnicity, !°
this study stratifies the sample and conducts exploratory analysis
of whether the association between living in a food desert and
short sleep duration differs across Black, White, and Hispanic
individuals.

Methods
Data

Data for this study are drawn from 2 sources. The primary data
are from waves I and IV of the National Longitudinal Study of Ad-
olescent to Adult Health (Add Health). Add Health is a nationally
representative survey that sampled 90,000 students in grades 7-
12 from 132 schools in the 1993-1994 academic year.?” Since the
initial survey, 20,000 individuals were selected to participate in
3 follow-up interviews. Wave Il was administered in 1996, wave
[l was administered in 2001-2002, and wave IV was conducted
in 2008. A total of 15,701 respondents participated in the wave
IV interview. Data for Add Health are collected through in-home
interviews that last approximately 1 to 2 hours and cover an
array of topics including the respondents’ physical and mental
health, family dynamics, socioeconomic status, and decision-
making processes. Additionally, Add Health collects contextual
data on communities to understand ways social environments in-
fluence health and behavior. To date, Add Health has been used by
an extensive network of researchers, resulting in over 2000 peer-
reviewed research articles.?”

Data on food retailers are drawn from the Modified Retail Food
Environment Index (mRFEI), which was created by the Centers for
Disease Control and Prevention. The mRFEI measures over 1 million
food retailers from 65,345 US census tracts in 2008-2009. The
mRFEI provides the ratio of healthy to unhealthy food retailers within
a census tract and the 0.5-mile buffer surrounding the tract. Food re-
tailers are measured using the North American Industry Classification
System (NAICS). Healthy food retailers are defined as supermarkets
(NAICS 445100), larger grocery stores (NAICS 445100), fruit and veg-
etable markets (NAICS 445230), and warehouse clubs (NAICS
452910). Unhealthy food retailers include fast-food restaurants
(NAICS 722211), small grocery stores (NAICS 44511), and

convenience stores (NAICS 445120). The mRFEI score is calculated
using the following formula:

mRFEI = 100
#Healthy food retailers

* #Healthy food retailers + #less healthy food retailers

The mRFEI data were linked to 15,696 census tracts at Wave IV of
the Add Health survey through the ancillary studies in Add Health
program. Given that prior research finds that the Centers for Disease
Control and Prevention definition of access to food retailers (census
tract and 0.5-mile buffer) is valid for urban areas,® this analysis re-
stricts the sample to respondents living in urban census tracts
(N = 11,509). Finally, as a result of missing data from nonresponse,
the analytic sample is 9617. Missing data were addressed using
listwise deletion, which may be less problematic than imputation,
particularly because the loss of cases does not generate issues regard-
ing statistical power in the current study.?® Figure 1 provides a de-
scription of how the final sample was obtained.

Measures

Dependent variable

At wave 1V, participants were asked what time they usually go to
bed and wake up on (1) days when you have to go to work, school, or
similar activities and (2) on days when you do not have to get up at a
certain time. Sleep time was calculated using a weighted average
where weekday (ie, wake up for work or school) items count for 5
of the 7 days and the weekend items (ie, do not have to get up)
count for 2 of the 7 days. Short sleep is coded as a binary variable
where 1 equals sleeping less than 7 hours per night on average,
which is the recommended minimum amount of sleep made by the
National Sleep Foundation.?° The most common reason for missing
data regarding sleep duration is the result of respondents providing
sleep times that seemed either implausible or impossible through
reporting errors such as mistakenly switching their sleep and wake-
up times, resulting in negative values.

Independent variable

The focal independent variable is living in a food desert. Consis-
tent with the definition of the Centers for Disease Control and
Prevention,?! food deserts are coded as a binary variable indicating
whether a respondent lives in a census tract with an mRFEI score of
zero (ie, census tracts with no healthy food retailers).

Moderating variables
Race/ethnicity is coded as a categorical variable based on whether
a respondent identifies as White, Black, Hispanic, or other race.

Control variables

The current study controls for several demographic and back-
ground characteristics (age, sex, high school degree, child abuse
victim, fatalism, prior short sleep, hard drug use, parent education).
This analysis also controls for several variables measuring lifestyle,
socioeconomic status, and contextual characteristics (concentrated
disadvantage, material hardship, anxiety symptoms, obesity, fast-
food consumption, exercise, smoking, and alcohol use). A detailed
description of each of these variables appears in Table 1.

Statistical procedures

The analyses are performed in Stata version 15.0. Estimates apply
survey weights using the SVY command in Stata to adjust for the mul-
tistage cluster design of the Add Health Survey. The analysis uses
multivariable logistic regression and adjusts for individual and
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Selection criteria:
Has wave I and wave IV sample weights (n=15,701)
Has data on mRFEI at wave IV (n=15,696)
Resides in an urban census-tract (n=11,509)
Has data on sleep at wave IV (n=10,640)
Has data on control variables (n=9,617)
Fig. 1. Sample selection flowchart for the national longitudinal study of Add Health waves I and IV.
Table 1
Description of variables from the Add Health waves I and IV
Variables Description Coding Wave
Dependent variable
Short sleep duration ~ Respondent sleeps less than 7 h per night. 1= Yes W4
Independent variable
Food desert Respondent lives in a census tract with an mRFEI score of 0. 1 = Yes W4
Control variables
White Respondent is White. 1= Yes W1
Black Respondent is Black. 1 = Yes Wi
Hispanic Respondent is Hispanic. = Yes W1
Other race Respondent is other race. 1= Yes W1
Age Respondent's age in years Number of W4
years
Male Respondent is male. 1= Yes W1
High school graduate Respondent graduated high school. 1= Yes W4
Child abuse victim Respondent reported being hit with a fist; kicked; or thrown down to the floor, into a wall, or down the stairs by a 1 = Yes W4
parent or adult caregiver before their 18th birthday.
Fatal Respondent's perceived likelihood of living to age 35 (no chance, some chance, 50-50 chance, a good chance, almost  5-point scale W1
certain)
Short sleep Respondent reported usually sleeping less than 8 h per night. 1= Yes W1
Hard drug use Respondent reported using illegal drugs aside from marijuana. 1= Yes W1
Concentrated The proportion of residents within a respondent's census tract that are on welfare, living at or below the poverty line, Standardized W1 and
disadvantage or unemployed, and the proportion of female-headed households scale W4
Parent education
Parent: high school ~ Highest level of education attained by either parent was high school. Standardized W1
graduate scale
Parent: post-high Highest level of education attained by either parent was post-high school education. 1= Yes W1
school
Parent: missing Highest level of education attained by either parent was missing. 1 = Yes W1
Material hardship Scale combining responses to a series of questions asking respondents in the prior year whether or not they were: Six-point w4
(1) unable to pay for phone service; (2) unable to pay the full amount of rent or mortgage; (3) evicted from house or scale
apartment because of missed payments; (4) unable to pay gas, electric, or oil bills because of a lack of money; (5) had
household services shut off because of missing payments; or (6) were worried food would run out because of a lack of
money
Anxiety symptoms Scale constructed from the following 4 items measuring how often in the past 30 d the respondent felt the following: Sixteen-point W4
(1) unable to control the important things in life, (2) confident in ability to handle personal problems (reverse scale
coded), (3) things were going your away (reverse coded), and (4) difficulties were piling up so high that they could
not be overcome
Obesity Respondent's body mass index is 230. 1 = Yes w4
Fast food Number of times in the previous week a respondent consumed fast food (ie, McDonald's, Burger King, Wendy's, Count W4
Arby's, Pizza Hut, Taco Bell, or Kentucky Fried Chicken or a local fast-food restaurant)
Exercise Number of times in the previous week a respondent engaged in physical exercise at wave IV (ie, solo or team sports, Count W4
individual or group exercise)
Smoking
Cigarettes: none The total number of cigarettes consumed in the past month by a respondent was zero. 1 = Yes W4
Cigarettes: 1-19 The total number of cigarettes consumed in the past month by a respondent was between 1 and 19. 1 = Yes w4
cigarettes
Cigarettes: 20 or The total number of cigarettes consumed in the past month by a respondent was 20 or more. 1 = Yes W4
more cigarettes
Alcohol use
Alcohol: none Respondent reported consuming zero alcoholic drinks in the prior month 1= Yes W4
Alcohol: less than Respondent reported consuming alcoholic drinks less than once per week in the prior month 1 = Yes W4
once a week
Alcohol: 1-2 d/wk Respondent reported consuming alcoholic drinks 1-2 d/wk in the prior month 1= Yes W4
Alcohol: 23 d/wk Respondent reported consuming alcoholic drinks >3 d/wk in the prior month 1 = Yes w4

W1, wave 1; W4, wave 4.
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contextual characteristics that may be related to living in a food de-
sert and short sleep duration. Variance inflation factors were in ac-
ceptable ranges, indicating no issues related to multicollinearity. To
test moderation effects, models were stratified by race and ethnicity,
and equality of coefficient tests were applied to determine whether
the influence of living in a food desert on short sleep duration differs
across White, Black, and Hispanic respondents.>? Equality of coeffi-
cients is calculated using the formula below:

b,—b,

e 6D

where b represents the unstandardized regression coefficient for a
given covariate and s represents the standard error of a given
covariate.

Results

Table 2 reports the descriptive statistics for the analytic sample.
Overall, 22.6% of the sample reported sleeping less than 7 hours per
night. About 16.3% of respondents reside in a food desert. On average,
the sample is 28 years old. Regarding race/ethnicity, 64.7% of respon-
dents are White, 14.6% Black, 14.8% Hispanic and 5.9% other race/eth-
nicity. Half of the sample is male.

Table 3 reports the results of the logistic regression of the associ-
ation between living in a desert and short sleep duration. Model 1
regresses sleep duration on the food desert measure, adjusting for
individual and contextual characteristics. Living in a food desert
does not exhibit a significant association with short sleep duration.
Among the covariates, Black respondents are approximately 40%
more likely than White respondents to experience short sleep
duration (odds ratio [OR] = 1.4; 95% confidence interval [CI] = 1.1-
1.7), and men are twice as likely than women to sleep less than 7
hours per night (OR = 2.0; 95% CI = 1.7-2.3). Respondents who re-
ported being a child abuse victim are approximately 30% more likely
to experience short sleep duration (OR = 1.3;95% Cl = 1.1-1.6). Re-
spondents who reported short sleep during wave I are about 70%
more likely to experience short sleep duration at wave IV (OR =
1.7; 95% CI = 1.4-1.9). Respondents whose parents graduated high
school (OR = 1.6; 95% CI 1.3-2.1) or had post-high school education
(OR = 1.5; 95% CI = 1.2-1.9) had an increased likelihood of short
sleep duration relative to respondent's whose parents had less than
a high school education.

Several wave IV control variables are associated with short sleep
duration. Anxiety symptoms have a positive association with short
sleep duration (OR = 1.0; 95% CI = 1.0-1.1). Respondents who are
obese are 40% more likely to experience short sleep duration
(OR = 1.4; 95% CI = 1.2-1.6). Fast-food consumption is positively
associated with short sleep duration (OR = 1.0; 95% CI = 1.0-1.1).
Individuals who smoke 20 or more cigarettes per month were
about 30% more likely than nonsmokers to experience short sleep
duration (OR = 1.3; 95% CI = 1.0-1.5).

Models 2 through 4 stratify the sample by race and ethnicity.
These results indicate that there is no significant association between
living in a food desert and short sleep duration among White or Black
respondents. For Hispanic respondents, living in a food desert is asso-
ciated with a higher likelihood of short sleep duration (OR = 1.7; 95%
CI = 1.0-2.7). The coefficient for Hispanic respondents significantly
differs in comparison to Black respondents (z score = 2.20, P <.05).

Next, to reduce the influence of unobserved heterogeneity, an
additional set of analyses is conducted where the sample is restricted
to respondents who live in a census tract with an mRFEI score of less
than 10. This provides a separate analysis that compares those who
live in a food desert to respondents with low access to healthy food

retailers. The threshold of 10 is selected because it is below the na-
tional average and has been shown by past research to be associated
with lower-quality nutrition.'*® The results reported in Table 4 are
similar to those in the main sample. Specifically, in model 1, there is
no significant association between living in a food desert and short
sleep duration. When the model is stratified by race/ethnicity, there
is no significant association between living in a food desert and
short sleep among White or Black respondents. Model 4 indicates
that, among Hispanic respondents, living in a food desert nearly dou-
bles the odds of short sleep duration (OR = 1.9; 95% CI = 1.2-3.2).

Discussion

Inadequate sleep is a serious public health problem that
negatively affects the lives of millions of Americans, as well as results
in billions of dollars in both direct and indirect costs annually. For in-
stance, lack of sleep is estimated to cost over $400 billion (2.28% of
GDP) in lost work force productivity in the United States each
year.>* Moreover, sleep deficiencies results in billions of dollars in
annual medical expenses resulting from traffic accidents, industrial
accidents, medical errors, and sleep-related health care costs.>*°
Those who experience short sleep duration are also at risk for a
host of medical conditions, including increased risk for all-cause
mortality.3°

Using data from a national sample of young adults living in urban
areas, this study presented the first empirical test of whether living in
a food desert is associated with short sleep duration. The findings in-
dicate that living in a food desert is not associated with short sleep

Table 2
Summary statistics of the analytic sample from the Add Health waves I and IV
(N =9617)

Variables Mean (SE)/%
Dependent variable

Short sleep duration 22.6%
Independent variable

Food desert 16.3%
Demographic and wave I variables

White 64.7%

Black 14.6%

Hispanic 14.8%

Other race 5.9%

Age: W4 28.4 (12.8)

Male 50.4%

High school graduate 91.7%

Child abuse victim 18.9%

Fatal: W1 44 (.02)

Short sleep: W1 38.6%

Hard drug use: W1 12.4%

Concentrated disadvantage: W1 —0.0 (.03)
Parent education

Less than high school: W1 11.6%

High school graduate: W1 27.2%

Post-high school: W1 55.6%

Missing: W1 5.5%
Wave 4 controls

Concentrated disadvantage: W4 —0.02 (.02)

Material hardship: W4 52.5(.03)

Anxiety symptoms: W4 49 (.06)

Obesity: W4 34.9%

Fast food: W4 2.3 (.08)

Exercise: W4 6.4 (.10)
Smoking

None: W4 62.6%

1-19 cigarettes a month: W4 11.3%

20 or more cigarettes a month: W4 26.1%
Alcohol

None: W4 23.5%

Less than once a week: W4 42.2%

1-2 d/wk: W4 21.2%

23 d/wk: W4 13.1%
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duration. This suggests that although living in a food desert is asso-
ciated with a variety of adverse health conditions, food deserts are
not an aspect of urban environments that are directly harmful for
sleep behavior. One possible explanation for this finding is that
residence in a food desert may overlap with other characteristics
that more directly influence sleep behavior, such as obesity,
dietary and lifestyle behavior, socioeconomic conditions, and
neighborhood disorder.''~'% Thus, the null findings may be the
result of controlling for many relevant individual and contextual
characteristics that are associated with living in a food desert
and short sleep duration. Alternatively, it may be that accessibility
to food retailers does not alter the daily lives of many individuals
significantly enough to alter sleep patterns. For instance, it is
possible that many people residing in a food desert may adjust
their shopping and dietary patterns to cope with the
circumstances of the local neighborhood conditions in ways that
do not negatively influence their sleep. Finally, there may be no
association between food deserts and sleep in a large multiracial/
ethnic sample. Rather, any association may be conditional on
race/ethnicity given that patterns of neighborhood clustering, ac-
cess to healthy foods, and sleep vary across race/ethnicity.

Given this possibility, this study explored whether the association
between living in a food desert and short sleep duration varied by
race and ethnicity. These results demonstrated a positive association
between living in a food desert and short sleep among Hispanic
respondents. There are a few reasons why living in a food desert
and may be particularly harmful for sleep among Hispanic individ-
uals. First, prior research finds that despite being a relatively disad-
vantaged minority group, Hispanics in the United States live in food
deserts at relatively low rates.?63637 The Add Health data also

Table 3

support this conclusion, as 9.4% of Hispanic respondents lived in a
food desert compared to 16% of White respondents and nearly 18%
of Black respondents. Given these patterns, it is possible that His-
panics who do reside in a food desert may experience particularly
high levels of adversity and difficulty adjusting to life in a food desert.
In turn, these daily adversities may contribute to inadequate sleep.
Future research should assess whether Hispanics who reside in food
deserts experience greater adversity than those who do not and
whether this may partially explain the positive association between
living in a food desert and short sleep duration among Hispanics.

Second, persons who live in a food desert tend to spend more time
obtaining food from full service retailers than those who do not live in
a food desert, net of economic status.*!” Prior research on racial and
ethnic variation in dietary behavior finds that Hispanics tend to have
diets composed of less fast-food and snack items but more whole-
food items such as rice, beans, and fruit.>® Because these food items
are most commonly sold in healthy food retailers, Hispanics who
live in a food desert live further from food retailers that sell foods
that are part of typical diets. Therefore, Hispanics who live in food de-
serts may spend greater amounts of time traveling to food retailers
outside of their local communities, thereby exacerbating daily time
constraints and generating a reduction in overall sleep as a means
to make up for lost time. Future research that measures shopping pat-
terns such as time spent commuting to grocery stores or the mode of
transportation used, and how these patterns vary across race/ethnic-
ity would be valuable.

Third, reductions in accessibility to food retailers may reduce
sleep by altering the dietary patterns of Hispanics. Indeed, food de-
serts are associated with lower-quality dietary behavior,? and prior
research finds an association between lower-quality nutrition and

Results of logistic regression of food deserts on short sleep duration and other covariates from the Add Health waves I and IV

Model 1: Full sample

Model 2: White only

Model 3: Black only Model 4: Hispanic only

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

Independent variable
Food desert 1.1 (0.9-1.3) 1.2 (0.9-1.5) 0.9 (0.6-1.2) 1.7* (1.0-2.7)

Race/ethnicity
Black 1.4* (1.1-1.7)
Hispanic 1.0 (0.9-1.2)
Other race 13 (0.9-1.7)

Control variables
Age: W4 1.0 (1.0-1.1) 1.0 (0.9-1.0) 1.1 (0.9-1.2) 1.0 (0.9-1.1)
Male 2.0%* (1.7-2.3) 2,17 (1.7-2.5) 1.7 (1.2-2.5) 2.0%* (1.3-3.0)
High school graduate 13 (1.0-1.7) 14 (0.9-2.1) 13 (0.8-2.1) 1.2 (0.6-2.4)
Child abuse victim 1.3%* (1.1-1.6) 1.3* (1.1-1.6) 1.6* (1.1-2.3) 1.0 (0.7-1.5)
Fatal: W1 0.9* (0.8-1.0) 0.9 (0.8-1.0) 1.0 (0.9-1.2) 0.8* (0.6-0.9)
Short sleep: W1 1.7 (14-1.9) 1.84* (1.5-2.2) 1.5* (1.0-2.1) 1.8 (1.2-2.8)
Hard drug use: W1 1.1 (0.9-1.3) 1.1 (0.8-1.3) 0.5 (0.2-1.1) 13 (0.9-2.1)
Concentrated disadvantage: W1 1.0 (0.9-1.1) 1.1 (1.0-1.2) 1.0 (0.9-1.2) 0.8* (0.6-1.0)
Parent: high school graduate: W1 1.6 (1.3-2.1) 2.1 (1.3-34) 1.6* (1.1-2.6) 13 (0.8-1.9)
Parent: post-high school: W1 1.5* (1.2-1.9) 1.8 (1.2-2.8) 1.6* (1.0-2.6) 14 (0.9-2.0)
Parent: missing: W1 14 (1.0-2.1) 2.4 (1.4-4.3) 1.0 (0.5-2.0) 0.9 (0.4-1.8)
Concentrated disadvantage: W4 1.2 (1.0-14) 1.2 (0.9-1.7) 1.1 (0.8-1.5) 1.1 (0.6-2.0)
Material hardship: W4 1.0 (09-1.1) 1.1 (1.0-1.1) 0.9 (0.8-1.0) 0.9 (0.8-1.1)
Anxiety symptoms: W4 1.0** (1.0-1.1) 1.0* (1.0-1.1) 1.1* (1.0-1.1) 1.0 (1.0-1.1)
Obesity: W4 1.4 (1.2-1.6) 1.4 (1.2-1.8) 1.2 (1.0-1.6) 13 (0.9-1.9)
Fast food: W4 1.0** (1.0-1.1) 1.0* (1.0-1.1) 1.0 (1.0-1.1) 1.1 (1.0-1.1)
Exercise: W4 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0)
Cigarettes: 1-19 a month: W4 1.0 (0.8-1.2) 0.8 (0.6-1.2) 1.5* (1.0-24) 1.0 (0.7-1.6)
Cigarettes: 20 or more a month: W4 1.3* (1.0-1.5) 1.3* (1.0-1.6) 1.1 (0.7-1.7) 1.6 (1.0-2.5)
Alcohol: less than once a week: W4 1.1 (0.9-1.3) 0.9 (0.7-1.2) 13 (0.8-2.0) 15 (0.9-2.3)
Alcohol: 1-2 d/wk: W4 1.0 (0.8-1.3) 0.8 (0.6-1.1) 1.9* (1.2-3.1) 13 (0.7-2.2)
Alcohol: >3 d/wk: W4 1.1 (0.8-1.5) 1.0 (0.7-1.4) 13 (0.7-2.2) 14 (0.7-2.7)

Constant 0.0%** (0.0-0.1) 0.1%* (0.0-0.3) 0.0* (0.0-0.3) 0.1 (0.0-1.1)

n 9617 4928 1915 1852

P <.001, **P < .01, *P < .05.

Reference: White is reference category for race/ethnicity, less than high school is reference category for parent education, none is reference category for cigarette smoking, and none

is reference category for alcohol use.
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short sleep duration.'®'”Accordingly, living in a food desert can sub-
stantially alter dietary patterns among Hispanics, leading to greater
consumption of processed and high-energy, nutrient-dense foods,
which in turn worsens sleep. Although measures of dietary behavior
such as fast-food consumption did not explain the association be-
tween living in a food desert and short sleep duration among His-
panics, future research with more detailed measures of daily dietary
intake should assess this possibility.

Limitations

The current study has limitations that can be expanded upon by
future work. First, because the mRFEI is only validated for urban
areas, the results should not be generalized to suburban or rural con-
texts. Second, variables such as socioeconomic status or dietary be-
havior could not be directly measured. However, the current study
included proxies to capture these concepts, such as material hardship
and fast-food consumption. Third, some participants had incomplete
survey data; however, missing data were not overwhelmingly large,
and the current study still maintained adequate statistical power.
Fourth, although the current study controlled for a host of individual
and contextual characteristics, there may be other characteristics of
the built environment that this study was unable to control for,
which may be related to both food deserts and sleep, such as exces-
sive noise and light exposure.

Future directions

There are also several areas for future research that can expand
upon the current study. First, this study measured access to food

Table 4

retailers at one point. Future research that assesses changes in
food retail environments and sleep behavior over time would be
valuable. Second, this study focused on young adults. Future re-
search should address the questions posed in this study with alter-
native data that offer a broader age range beyond early adulthood.
Third, the focus of this study was on geographic access to food re-
tailers. However, future research should assess other aspects of
local food environments, such as the relationship between food af-
fordability and sleep problems. It is possible that some individuals
live within a reasonable proximity to healthy food outlets, yet be-
cause food prices are high, they must travel further distances to
access affordable food options. Fourth, this study measured short
sleep duration as the focal outcome. Future research should con-
tinue to assess the relationship between food deserts and sleep
using alternative measures of sleep behavior, such as the Pitts-
burgh Sleep Quality Index.? Finally, future research should con-
tinue to investigate the association between living in a food
desert and sleep with alternative sources of data. Notably, the
Add Health survey reports lower levels of short sleep duration
than national estimations by the Centers for Disease Control and
Prevention.” These differences may be partially attributable to
the way in which respondents are asked about sleep patterns.
For instance, the Centers for Disease Control and Prevention
study on short sleep duration asks respondents, “On average,
how many hours to sleep do you get in a 24-hour period?”” In con-
trast, the Add Health survey at wave IV asks respondents, “What
time do you usually go to sleep/wake up?” Accordingly, future re-
search should seek to replicate the findings in this study using al-
ternative sources of data that measure sleep duration in different
ways.

Results of logistic regression of food deserts on short sleep duration and other covariates from the Add Health Waves I and IV (sample restricted to respondents living in a census

tract with an mRFEI score of less than 10)

Model 1: Full sample Model 2: White only Model 3: Black only Model 4: Hispanic only
Variables OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)
Independent variable
Food desert 1.1 (0.9-1.4) 1.1 (0.9-1.5) 1.1 (0.7-1.7) 1.9* (1.2-3.2)
Race/ethnicity
Black 1.1 (0.9-1.5)
Hispanic 1.0 (0.7-1.2)
Other race 1.1 (0.7-1.7)
Control variables
Age: W4 1.0 (1.0-1.1) 1.0 (0.9-1.1) 1.1 (0.9-1.2) 1.0 (0.9-1.1)
Male 224 (1.8-2.7) 2.4% (1.9-3.1) 14 (0.8-2.4) 3.0%%* (1.7-5.4)
High school graduate 1.6* (1.1-24) 1.8 (1.0-3.2) 19 (0.8-4.1) 13 (0.4-3.8)
Child abuse victim 1.4 (1.2-1.8) 13 (0.9-1.8) 1.9* (1.2-3.1) 13 (0.7-2.6)
Fatal: W1 0.9 (0.8-1.0) 0.9 (0.8-1.1) 1.0 (0.9-1.3) 0.8 (0.6-1.2)
Short sleep: W1 1.9 (1.5-2.3) 1.9 (1.4-2.6) 2.0%* (13-3.2) 2,75 (1.7-4.3)
Hard drug use: W1 1.2 (0.8-1.7) 1.2 (0.8-1.9) 0.5 (0.2-1.5) 1.0 (0.5-2.0)
Concentrated disadvantage: W1 1.0 (0.9-1.2) 1.1 (0.9-1.3) 1.0 (0.9-1.3) 0.8 (0.6-1.1)
Parent: high school graduate: W1 1.6* (1.1-2.2) 1.7 (0.9-3.1) 1.2 (0.7-2.1) 1.8 (1.0-3.1)
Parent: post-high school: W1 1.6 (1.2-2.3) 1.8 (1.0-3.3) 14 (0.8-2.5) 1.6 (0.9-2.9)
Parent: missing: W1 14 (0.8-2.5) 2.3* (1.0-4.9) 0.6 (0.3-1.5) 1.3 (0.5-34)
Concentrated disadvantage: W4 1.1 (0.9-1.5) 1.1 (0.7-1.6) 1.1 (0.7-1.6) 13 (0.6-2.9)
Material hardship: W4 1.0 (0.9-1.1) 1.1* (1.0-1.3) 0.9 (0.7-1.0) 0.8 (0.6-1.1)
Anxiety symptoms: W4 1.0 (1.0-1.1) 1.0 (1.0-1.1) 1.1 (1.0-1.2) 1.0 (0.9-1.1)
Obesity: W4 1.4 (1.2-1.8) 13 (1.0-1.7) 1.5* (1.0-2.1) 1.5 (0.8-2.7)
Fast food: W4 1.0 (1.0-1.1) 1.0 (1.0-1.1) 1.1 (1.0-1.1) 1.0 (1.0-1.1)
Exercise: W4 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.0) 1.0 (1.0-1.1)
Cigarettes: 1-19 a month: W4 1.0 (0.8-1.4) 0.9 (0.6-1.5) 1.9 (0.9-4.0) 1.0 (0.5-2.1)
Cigarettes: 20 or more a month: W4 1.2 (0.9-1.5) 14 (1.0-2.0) 1.1 (0.7-1.7) 0.9 (0.5-1.7)
Alcohol: less than once a week: W4 1.0 (0.8-1.3) 0.9 (0.6-1.2) 14 (0.8-2.4) 1.2 (0.6-2.3)
Alcohol: 1-2 d/wk: W4 1.0 (0.7-1.3) 0.7 (0.5-1.1) 2.1* (1.1-4.1) 1.1 (0.5-2.7)
Alcohol: >3 d/wk: W4 1.0 (0.7-1.4) 0.8 (0.5-1.3) 1.2 (0.6-2.8) 1.6 (0.6-3.8)
Constant 0.0"** (0.0-0.2) 0.0* (0.0-0.5) 0.0** (0.0-0.3) 0.0 (0.0-1.1)
n 4842 2491 1093 876

***P<.001,**P<.01,*P<.05.

Reference: White is reference category for race/ethnicity, less than high school is reference category for parent education, none is reference category for cigarette smoking, and none

is reference category for alcohol use.
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Conclusions

The current study extends prior literature on understanding sleep
problems by providing the first assessment of the relationship be-
tween living in a food desert and short sleep duration. The results in-
dicate that, on average, individuals who live in a food desert are not
more likely to experience short sleep duration than those that do
not. When the sample is stratified by race and ethnicity, the results
indicate that, among Hispanics, residing in a food desert significantly
increases the likelihood of short sleep duration. Still, the current
study is a preliminary assessment into the association between food
deserts and sleep. Future research should continue to investigate
how neighborhood conditions and deficiencies in resources within
geographic areas are associated with sleep behavior.
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