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Abstract
Objective: To assess access to healthy food retailers among formerly incarcerated
individuals.
Design: Using linked data from the National Longitudinal Study of Adolescent to
Adult Health and the Modified Retail Food Environment Index, the present study
applies multivariate logistic regression to assess the association between
incarceration and (i) living in a food desert and (ii) having low access to healthy
food retailers. To account for unobserved heterogeneity, additional analyses are
performed comparing formerly incarcerated individuals with persons arrested or
convicted for a crime but not previously incarcerated.
Setting: Sample of respondents living in urban census tracts in the USA.
Subjects: Adults (n 10 390) aged 24–34 years.
Results: In adjusted logistic regression models, prior incarceration was not
significantly associated with living in a food desert (OR= 1·097; 95% CI 0·896,
1·343). Prior incarceration significantly increased the likelihood of living in a
census tract with low access to healthy food retailers (OR= 1·265; 95% CI 1·069,
1·498). This significant association remained when comparing formerly incarcer-
ated individuals with those who had been arrested or convicted of a crime, but not
previously incarcerated (OR= 1·246; 95% CI 1·032, 1·503).
Conclusions: Formerly incarcerated individuals are more likely to live in areas with
low access to healthy food retailers compared with their non-incarcerated
counterparts. Because lower access healthy food retailers may be associated with
worse health and dietary behaviour, disparities in local food retail environments
may exacerbate health inequalities among formerly incarcerated individuals.
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Approximately 30 million Americans reside in an area that
lacks access to affordable nutritious food(1). Characteristics
of the built environment, such as geographic accessibility
of food retailers, are important for understanding health
disparities as individuals typically make dietary decisions
based on which food outlets are available in their local
neighbourhoods(2). Indeed, persons residing in areas with
access to healthy food retailers tend to have healthier
dietary patterns(3,4) and a lower prevalence of obesity and
other diet-related disease(5–8). In contrast, individuals liv-
ing in areas predominantly composed of unhealthy food
retailers, such as fast-food restaurants, often have poorer-
quality diets marked by greater consumption of fast foods
and other high-energy, nutrient-poor foods(9,10), as well as
a higher prevalence of obesity(11,12).

The definition of ‘food deserts’ varies in prior literature,
but in general are considered geographic areas that lack
access to healthy food retailers, such as a supermarket or

grocery store(13). Communities that contain healthy food
retailers, but have a substantially higher ratio of unhealthy
food retailers that sell high-energy-dense foods relative to
healthy food retailers, are labelled ‘food swamps’(14,15). In
the USA, neighbourhoods characterized by economic
deprivation and minority composition tend to have fewer
healthy food retailers and a higher prevalence of unheal-
thy food retailers(3,16–18). However, an examination of
local food retail environments among certain dis-
advantaged segments of the population has gone over-
looked by prior research. Notably, no research to date has
studied access to healthy food retailers among formerly
incarcerated individuals.

The US incarceration rate has quadrupled since the
1970s(19), leaving the number of formerly incarcerated
individuals large enough to be considered a ‘felon
class’(20). Indeed, each year approximately 600 000
individuals leave state and federal prisons and millions exit
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local jails(21,22). Although individuals entering into prisons
or jails already exhibit several markers of disadvantage
including low levels of human, financial and social capital,
contact with the correctional system can alter one’s life
course and exacerbate disadvantage(23). In particular,
incarceration is associated with poorer health status(24),
worse health behaviour(25), living in disadvantaged com-
munities(26) and difficulty meeting basic material needs(27).
Moreover, the high prevalence of incarceration in the USA
may play a role in shaping inequalities in health(24).

While past research often notes that communities where
formerly incarcerated individuals return to are deficient in
resources(28), limited research investigates what types of
resources are lacking in these areas. Examining the asso-
ciation between prior incarceration and post-release access
to food retailers is important for three primary reasons.
First, since individuals with better access to healthy food
retailers consume healthier diets marked by higher intakes
of fresh fruits and vegetables, fresh meats and other non-
processed foods(4,17,29,30), local food retail environments
may be an important factor in understanding the associa-
tion between prior incarceration and health outcomes.
Second, there is reason to expect that prior incarceration
may worsen access to healthy food retailers as incarcera-
tion increases economic hardship and negatively affects
neighbourhood attainment(26,27), which are associated with
having lower access to healthy food retailers (i.e. super-
market, grocery stores), as well as greater access to
unhealthy food retailers (i.e. fast-food restaurants, con-
venience stores)(3,13,16,31). Finally, research on food envir-
onments and health outcomes(32) and the consequences of
incarceration for health(24) has greatly expanded in recent
years, yet no prior research has united these two fields.

The current study provides the first examination of the
relationship between prior incarceration and local food
retail environments in areas where formerly incarcerated
individuals reside. The study is carried out in three stages.
First, the association between prior incarceration and
accessibility to healthy food retailers is estimated. Next, a
formal mediation analysis is used to assess the degree to
which this association is explained by concentrated dis-
advantage of the census tract where formerly incarcerated
individuals live. Finally, to reduced unobserved hetero-
geneity, an additional analysis is conducted that compares
formerly incarcerated individuals with those who have
been previously arrested or convicted for a crime but not
incarcerated. Using this strategic comparison group helps
account for unobserved heterogeneity that may bias the
association between incarceration and access to healthy
food retailers(25).

Methods

The current study links two sources of data. The primary
source of data came from waves I and IV of the National

Longitudinal Study of Adolescent to Adult Health (Add
Health), a nationally representative survey of adolescents
enrolled in grades 7–12 in the USA during the 1993/94
academic year(33). At wave I, 90 000 students at 132 schools
were surveyed. Following the initial survey, approximately
20 000 individuals were selected for in-home interviews. To
date, three interviews have been conducted since the initial
survey: wave II administered in 1996; wave III administered
in 2001–2002; and wave IV conducted in 2008. At wave IV,
15 701 respondents completed interviews.

Second, data were obtained from the Modified Retail
Food Environment Index (mRFEI), a national measure of
food retailers compiled by Centers for Disease Control and
Prevention (CDC) in 2008–2009(34). The mRFEI data were
collected for 65 345 US census tracts and include infor-
mation on over one million food retailers. The mRFEI
score ranges from 0 to 100 and captures the ratio of
healthy to unhealthy food retailers in a census tract and
the 0·8 km (0·5mile) buffer around a census tract. Food
retailers are defined using the North American Industry
Classification System (NAICS). Healthy food retailers
include supermarkets (NAICS 445100), larger grocery
stores (NAICS 445100), fruit and vegetable markets (NAICS
445230) and warehouse clubs (NAICS 452910). The CDC
obtained data on healthy food retailers from the InfoUSA
business database, 2009. Unhealthy food retailers include
fast-food restaurants (NAICS 722211), small grocery stores
(NAICS 44511) and convenience stores (NAICS 445120).
Data on convenience stores were from the Homeland
Security Information Program database, 2008 and data on
small grocery stores and fast-food restaurants were col-
lected from the NavTeq database, 2009.

The use of healthy-to-unhealthy food retailer ratios
provides some benefits over alternative measures, such as
those that consider the count or density of specific food
retailers (i.e. supermarkets), because healthy and less
healthy food retailers can be correlated within geo-
graphical units(35). Accordingly, neighbourhood food
environments are more complex than the total number of
healthy or unhealthy food retailers within a neighbour-
hood, as there are areas that both contain healthy and
unhealthy food retailers, both of which influence dietary
patterns of residents. Moreover, recent research also sug-
gests that measures of relative healthy-to-unhealthy food
access provide a stronger measure of food purchasing and
consumption behaviours compared with measures of
absolute densities of healthy or unhealthy food
outlets(35,36).

The mRFEI data were linked to 15 696 census tracts at
wave IV of the Add Health survey though the ancillary
studies in the Add Health programme. As prior research
finds the 0·8 km (0·5mile) buffer from census tract of
residence used by the CDC is an appropriate method
for classifying access to food retailers in urban areas,
the analysis restricts the sample to Add Health respon-
dents who reside in urban census tracts at wave IV
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(n 11 509)(37). Urban census tracts are identified using
Rural–Urban Community Areas (RUCA) codes. Further,
because of missing data as a result of non-response, the
final analytic sample size is 10 390.

Measures

Healthy food access
Healthy food access is measured in two ways. ‘Food desert’
is a binary indictor of census tracts with an mRFEI score
of 0. According to the CDC these areas are consistent with
the concept of a food desert (i.e. an area where there is no
access to healthy food retailers)(34). ‘Low access to healthy
food retailers’ is binary indicator for census tracts with an
mRFEI score less than 10. This threshold was selected
because an mRFEI score lower than 10 is below the
national average and has been shown by prior research to
be associated with lower-quality nutrition(34,35,38,39).

Incarceration
‘Prior incarceration’ is coded as a binary variable indicating
whether or not a respondent had previously spent time in
jail, prison or other correctional facility at age 18 years or
older by wave IV.

Controls
Several characteristics that may confound the relationship
between incarceration and access to food retailers are
included as control variables. ‘Age’ is a continuous mea-
sure of the respondent’s age at wave IV. ‘Race/ethnicity’ is
coded as a series of binary measures indicating whether
the respondent identified as White, Black, Hispanic or
Other race. ‘Sex’ is a binary indicator where 1 equals male
and 0 equals female. ‘Child in home’ is a binary indicator
for respondents with a child living in their household.
‘High school degree’ is a binary variable indicating whe-
ther or not the respondent completed high school by wave
IV. ‘Child abuse victim’ measures whether a respondent
reported being hit with a fist, kicked, thrown down to the
floor, into a wall or down the stairs by a parent or adult
caregiver before their 18th birthday. ‘Parent house’ mea-
sures whether a respondent reported living with his/her
parents at wave IV. ‘Total delinquency’ is a scale measured
at wave I, including involvement in vandalism, shoplifting,
theft, burglary, fighting, selling drugs, robbery and
assaulting someone with a weapon (α= 0·85). ‘Hard drug
use’ is a binary measure for whether a respondent repor-
ted any illegal drug use besides marijuana at wave I.
‘Healthy diet’ measures the number of times a respondent
ate fruits or vegetables the day before his/her wave I
interview. ‘Depression’ is a scale measured at wave I
where respondents were asked on a scale of 0 to 3 how
often they experienced each of the following during the
prior week: being bothered by things that don’t usually
bother you; not feeling like eating; appetite was poor;
could not shake off the blues; feel like you were as good

as other people (reverse coded); felt depressed; felt too
tired to do things; felt hopeful (reverse coded); felt like a
failure; enjoyed life (reverse coded); felt sad; and felt life
was not worth living (α= 0·82). ‘Fatalism’ measures a
respondent’s perceived likelihood of living to age 35 years
at wave I. ‘Concentrated disadvantage’ is generated using
a standardized scale that captures the proportion of resi-
dents within a respondent’s census tract who are on
welfare, living at or below the poverty line, are unem-
ployed, and the proportion of female-headed households.
A measure of concentrated disadvantaged is included as a
control variable at wave I (α= 0·93) and a mediator vari-
able at wave IV (α= 0·81).

Analytic strategy
The analyses are conducted using the statistical software
package Stata version 15.0 and all estimates use survey
weights to account for the multistage cluster design of the
Add Health survey. The study applies multivariate logistic
regression analysis and controls for characteristics that are
related to incarceration and access to food retailers.
Model 1 presents a bivariate model that predicts access to
healthy food retailers using prior incarceration. Model 2
adjust for all covariates except wave IV concentrated dis-
advantage. Model 3 adds the variable measuring wave IV
concentrated disadvantage. While ruling out selection
effects is not entirely possible, Model 4 aims to reduce
unobserved heterogeneity by changing the comparison
category to respondents who have been arrested or con-
victed, but not previously incarcerated(25). Variance infla-
tion factor values for all models were below 3, indicating
no issues related to multicollinearity(40).

Finally, a mediation analysis is conducted using the
Karlson–Holm–Breen (KHB) test for mediation in non-
linear models to assess the percentage change in the
incarceration coefficient attributed to concentrated dis-
advantage at wave IV(42). Coefficients across nested
logistic regression models cannot be directly compared
because there is a rescaling of the model that occurs
whenever a variable that has an independent effect on the
dependent variable is added to a model, whether or not an
individual variable is correlated with other independent
variables in the model(42). The benefit of the KHB method
is that it accounts for the rescaling that occurs when
additional variables are included in the model. The KHB
test indicates whether any difference in the prior incar-
ceration coefficient between the reference model (not
including mediators) and the full model (including med-
iators) is significantly different from chance.

Results

Table 1 provides the descriptive statistics for the analytic
sample. At wave IV the sample was 28 years old on
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average. Slightly less than half the sample was male
(49·5%) The sample was mostly White (65·2%); about
14·6% was Black, 14·9% Hispanic, and 5·3% was classi-
fied as Other race. In total, 14·2% of the sample had been
incarcerated as an adult by wave IV. About 16·3% of
respondents lived in food deserts (mRFEI= 0) and 52·1%
of respondents lived in a census tract with low access to
healthy food retailers (mRFEI< 10). Table 2 displays the
differences in the outcome variables across those who had
been previously incarcerated and those who had not.
Relative to those who had not been previously incar-
cerated, formerly incarcerated individuals were not sig-
nificantly more likely to reside in food deserts (18·5%
v. 16·0%; P= 0·106). Formerly incarcerated respondents
were significantly more likely to live in areas with low
access to healthy food retailers compared with respon-
dents who had not been previously incarcerated (58·7
v. 50·9%; P< 0·001), as well as compared with respon-
dents who had been arrested or convicted, but not incar-
cerated (58·7 v. 51·5%; P= 0·003).

Table 3 presents the results of the logistic regression
model that estimates access to healthy food retailers as a
function of prior incarceration. Model 1 in Table 3(a),
which presents the unadjusted association, demonstrates
that formerly incarcerated individuals, in comparison to
those who had not been previously incarcerated, did not
differ significantly in the likelihood of living in a food
desert (OR= 1·196; 95% CI 0·968, 1·479). The results of
Model 1 in Table 3(b) demonstrate that formerly incar-
cerated individuals were significantly more likely to live in

a census tract with low access to healthy food retailers
(OR= 1·366; 95% CI 1·150, 1·622).

Model 2 adjusts for covariates that may confound the
association between prior incarceration and access to food
retailers. The results of Model 2 in Table 3(a) illustrate
that prior incarceration had a positive but not statistically
significant association with living in a food desert (OR=
1·148; 95% CI 0·938, 1·406). Model 2 in Table 3(b) indi-
cates that prior incarceration had a positive and statistically
significant association with having low access to healthy
food retailers (OR= 1·323; 95% CI 1·117, 1·567).

Model 3 in Table 3(a) shows that after adjusting for
concentrated disadvantage measured at wave IV, the
magnitude of the association between prior incarceration
and living in a food desert was reduced (OR= 1·097; 95%
CI 0·896, 1·343). Similarly, Model 3 in Table 3(b) demon-
strates that the association between prior incarceration and
low access to healthy food retailers reduced in magnitude
but remained positive and statistically significant (OR=
1·265; 95% CI 1·069, 1·498). The measure of concentrated
disadvantage at wave IV had a positive association with
living in a food desert (OR= 2·031; 95% CI 1·397, 2·952)
and having low access to healthy food retailers (OR=
2·466; 95% CI 1·898, 3·203). The KHB analysis indicates
concentrated disadvantage reduced the association
between prior incarceration and food deserts by 31%
(t= 3·258, P< 0·001) and low access to healthy food
retailers by 18·5% (t= 3·569, P< 0·001). Finally, to reduce
unobserved heterogeneity, Model 4 restricts the reference
category to respondents who reported being previously

Table 1 Descriptive statistics for variables used in the analysis: National Longitudinal Study of Adolescent to Adult Health (waves I & IV) and
Modified Retail Food Environment Index (mRFEI)

Variables Mean SE Minimum Maximum

Dependent variables
Food desert (mRFEI=0) 0·163 0·010 0 1
Low access to healthy food (mRFEI<10) 0·521 0·014 0 1

Independent variable
Prior incarceration 0·142 0·008 0 1

Control variables
Age (W4) 28·44 0·129 24 34
White 0·652 0·032 0 1
Black 0·146 0·020 0 1
Hispanic 0·149 0·021 0 1
Other race 0·053 0·008 0 1
Male 0·497 0·009 0 1
Child in home (W4) 0·169 0·010 0 1
Parent house (W4) 0·145 0·009 0 1
High school (W4) 0·920 0·009 0 1
Child abuse (W4) 0·184 0·007 0 1
Total delinquency (W1) 2·593 0·080 0 38
Hard drug use (W1) 0·125 0·008 0 1
Healthy diet (W1) 0·909 0·005 0 1
Depression (W1) 6·497 0·110 0 33
Fatalism (W1) 1·567 0·019 1 5
Concentrated disadvantage (W1) −0·081 0·077 − 1·199 7·865

Mediator variable
Concentrated disadvantage (W4) −0·020 0·019 −0·616 2·619

W1, wave I; W4, wave IV.
The sample size is 10 390.

Incarceration and access to food retailers 675

https://doi.org/10.1017/S1368980018002720 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980018002720


arrested or convicted of a crime, but not incarcerated. The
results shown in Model 4 of Table 3(a) indicate that when
the reference category is changed, no association
remained between prior incarceration and living in a food
desert (OR= 0·997; 95% CI 0·787, 1·262). The results in
Model 4 of Table 3(b) indicate that a positive and sig-
nificant association remained between prior incarceration
and having low access to healthy food retailers (OR=
1·246; 95% CI 1·032, 1·503).

Discussion

Using linked data from the Add Health survey and the
mRFEI, the present study provides the first assessment of
the association between prior incarceration and post-
release access to healthy food retailers. The results
demonstrated there while there is no significant associa-
tion between prior incarceration and living in a food
desert, the relationship between prior incarceration and

Table 2 Percentage of respondents living in food deserts and with low access to healthy food retailers by incarceration status in the sample
of adults (n 10390) aged 24–34 years living in urban census tracts in the USA, 2008

Variables
Prior incarceration

(n 1394)
No prior incarceration

(n 8996)
Arrested/convicted, not incarcerated

(n 1478)

Food desert (mRFEI= 0) 18·5 16·0 17·4
Low access to healthy food (mRFEI<10) 58·7 50·9*** 51·5**

mRFEI, Modified Retail Food Environment Index.
Statistically significant difference compared with the prior incarceration category: **P < 0·01, ***P< 0·001.

Table 3 Results of logistic regression models for the association of living in a food desert and having low access to healthy food retailers with
incarceration and other covariates in the sample of adults (n 10 390) aged 24–34 years living in urban census tracts in the USA, 2008

Model 1 Model 2 Model 3 Model 4

OR 95 % CI OR 95 % CI OR 95 % CI OR 95 % CI

(a) Food desert (mRFEI=0)
Prior incarceration 1·196 0·968, 1·479 1·148 0·938, 1·406 1·097 0·896, 1·343 0·997 0·787, 1·262
Age (W4) 0·983 0·917, 1·053 0·987 0·924, 1·055 1·032 0·935, 1·140
Black 0·955 0·617, 1·478 0·854 0·558, 1·305 0·870 0·531, 1·425
Hispanic 0·616 0·431, 0·881 0·624 0·438, 0·888 0·499 0·300, 0·832
Other race 0·712 0·422, 1·201 0·712 0·421, 1·205 0·743 0·324, 1·702
Male 0·974 0·817, 1·163 0·985 0·824, 1·176 0·944 0·709, 1·258
Child in home (W4) 1·131 0·891, 1·437 1·126 0·886, 1·430 1·150 0·799, 1·655
Parent house (W4) 0·998 0·770, 1·294 0·985 0·765, 1·268 1·007 0·700, 1·449
High school (W4) 0·778 0·583, 1·040 0·868 0·655, 1·150 0·829 0·540, 1·272
Child abuse (W4) 0·981 0·784, 1·226 0·975 0·772, 1·230 1·161 0·848, 1·589
Total delinquency (W1) 1·005 0·981, 1·030 1·004 0·979, 1·029 1·003 0·970, 1·038
Hard drug use (W1) 0·902 0·666, 1·222 0·908 0·667, 1·235 0·930 0·620, 1·394
Healthy diet (W1) 1·007 0·780, 1·300 1·003 0·778, 1·293 1·460 0·865, 2·464
Depression (W1) 0·999 0·981, 1·017 0·997 0·979, 1·015 0·990 0·956, 1·026
Fatalism (W1) 0·945 0·860, 1·037 0·941 0·858, 1·032 1·008 0·855, 1·189
Concentrated disadvantage (W1) 1·189 1·009, 1·401 1·084 0·951, 1·234 1·078 0·895, 1·299
Concentrated disadvantage (W4) 2·031 1·397, 2·952 1·966 1·168, 3·310
Sample size 10 390 10 390 10 390 2872

(b) Area with low access to healthy food retailers (mRFEI< 10)
Prior incarceration 1·366 1·150, 1·622 1·323 1·117, 1·567 1·265 1·069, 1·498 1·246 1·032, 1·503
Age (W4) 0·998 0·943, 1·056 1·003 0·947, 1·063 1·034 0·952, 1·123
Black 1·255 0·966, 1·630 1·102 0·856, 1·417 0·904 0·644, 1·269
Hispanic 1·037 0·793, 1·358 1·047 0·804, 1·365 0·964 0·656, 1·416
Other race 0·798 0·559, 1·137 0·802 0·557, 1·156 0·481 0·254, 0·911
Male 0·995 0·895, 1·107 1·007 0·904, 1·121 0·924 0·743, 1·150
Child in home (W4) 0·924 0·792, 1·077 0·912 0·781, 1·066 1·007 0·720, 1·409
Parent house (W4) 0·969 0·787, 1·193 0·955 0·775, 1·178 1·014 0·768, 1·339
High school (W4) 0·979 0·783, 1·224 1·111 0·873, 1·415 0·906 0·649, 1·265
Child abuse (W4) 0·933 0·792, 1·098 0·923 0·779, 1·093 1·189 0·930, 1·521
Total delinquency (W1) 1·010 0·995, 1·026 1·009 0·993, 1·025 1·018 0·996, 1·041
Hard drug use (W1) 0·923 0·780, 1·093 0·931 0·786, 1·103 0·980 0·737, 1·303
Healthy diet (W1) 1·095 0·891, 1·345 1·096 0·891, 1·348 0·899 0·623, 1·298
Depression (W1) 0·999 0·987, 1·011 0·997 0·986, 1·009 0·985 0·958, 1·013
Fatalism (W1) 0·984 0·913, 1·060 0·978 0·906, 1·056 0·989 0·890, 1·098
Concentrated disadvantage (W1) 1·053 0·943, 1·175 0·942 0·844, 1·052 0·904 0·769, 1·062
Concentrated disadvantage (W4) 2·466 1·898, 3·203 2·397 1·610, 3·568
Sample size 10 390 10 390 10 390 2872

mRFEI, Modified Retail Food Environment Index; W1, wave I; W4, wave IV.
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low access to healthy food retailers remains even after
accounting for confounding characteristics relevant to
living in economically disadvantaged areas. Moreover, this
effect remains after using a more rigorous comparison
group of respondents who had formal contact with the
criminal justice system but were not previously incar-
cerated. This finding is consistent with previous research
that suggests areas where formerly incarcerated indivi-
duals reside lack critical resources(27). These findings
extend this line of research by demonstrating that healthy
food retailers are an important resource that are deficient
in these communities.

The finding that formerly incarcerated individuals have
lower access to healthy food retailers than those who have
not been incarcerated may be in part explained by eco-
nomic deprivation. Healthy food retailers sell food items
that are generally more expensive, and since formerly
incarcerated individuals reside in more disadvantaged
communities, economic hardship could partially explain
why healthy food retailers are less likely to operate stores
in these areas. Still, although concentrated disadvantage
did reduce the association between incarceration and
low access to healthy food retailers, the relationship
remained even after controlling for concentrated dis-
advantage of the census tract of residence. One possible
explanation for this finding is that there are factors beyond
economic deprivation that impact which neighbourhoods
formerly incarcerated individuals get access to. Such fac-
tors could include legal barriers to housing and dis-
crimination against those with a criminal history. Indeed,
past research finds formerly incarcerated individuals
face discrimination on the basis of a criminal past(43), and
often encounter barriers to obtaining stable housing as a
result of discrimination and legal restrictions on housing
options(27,28,44–46). Accordingly, a useful area of future
research is to assess the degree to which housing restric-
tions and discrimination contribute to neighbourhood
disadvantage and, in turn, reduce access to healthy food
retailers among formerly incarcerated individuals.

Further, the finding that formerly incarcerated indivi-
duals are more likely to live in areas with low access to
healthy food retailers compared with those with an arrest
or conviction suggests that incarceration itself, rather than
just a criminal record, may be important for understanding
disparities in access to food retailers. Because incarcera-
tion removes individuals from their neighbourhood of
residence, whereas an arrest or conviction does not, it is
possible that incarceration may have a greater impact on
downward neighbourhood mobility(26). Since the present
study was unable to account for neighbourhood quality or
composition of the local food retail environment imme-
diately prior to incarceration, this possibility could not be
directly assessed. Future research should reassess the link
between incarceration and access to food retailers using
alternative sources of data that enable an analysis of
within-person change in access to food retailers over time.

It is also possible that the presence of formerly incar-
cerated individuals may create a stigma of local areas that
deters businesses from locating in certain neighbour-
hoods(47). For example, businesses including super-
markets and grocery stores may view these areas as
lacking a stable clientele that would be necessary for
success(48). Finally, the composition of the food retail
environment may be a response to the demand for specific
types of foods from local residents. Results from prior
research have found formerly incarcerated individuals
consume fast foods at higher rates than their non-
incarcerated counterparts(25). If so, food retailers may
recognize that there is higher demand for unhealthy food
items and less demand for healthy food retailers in certain
communities, and the disparities in accessibility to healthy
food retailers could be reflective of demands for specific
types of food items from residents.

The results from the current study suggest several
promising areas for future research. First, because
approximately 2·6 million children had at least one parent
incarcerated in 2012(49), there may be ripple effects for
health and dietary behaviour of children and family
members of incarcerated individuals. For instance, prior
research finds that incarceration of a parent worsens
health behaviours of children, including sleeping
and eating patterns(50), and harms children’s overall
health(51–53). Accordingly, future research that examines
the nexus between parental incarceration, access to food
retailers, and health and nutrition of children would be
greatly valuable. Second, given the size and scope of
the incarcerated population in the USA, recent scholarship
has identified incarceration as a potential social determi-
nant of health(24), especially for certain demographic
groups that are particularly prone to incarceration, such as
black men(54). Thus, future research can assess the inter-
section of incarceration, race and nutrition to more fully
understand disparities in health and well-being among
minority groups in the USA. Finally, future work should
investigate the research question posed in the present
study using alternative sources of data. A particularly
useful direction is to draw on census tract-level data on
incarceration rates to examine the association between
aggregate levels of incarceration and the composition of
local food retail environments.

Limitations
There are limitations with the current study that should be
expanded upon in future research. First, there may be
unobserved factors that confound the relationship
between incarceration and nutritional hardships. While
Add Health provides a rich set of variables that capture
relevant background characteristics, there remain relevant
factors that could not be accounted for such as the local
retail food environments where respondents lived prior to
incarceration or the modes of transportation available to
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an individual. Second, the binary measure of incarceration
in the Add Health data misses potentially important
information on whether an individual was incarcerated in
jail, state or federal prison, or some other type of correc-
tional facility. Third, the mRFEI captures geographic access
to food retailers. However, as food environments are
complex and multidimensional, future research should
consider other aspects of food retail environments. For
example, future work can examine the cost of foods
within areas. The term ‘food mirage’ describes the phe-
nomenon in which a community has geographic access to
full-service grocery stores, yet food prices are high and
therefore foods are inaccessible to many local resi-
dents(55). Accordingly, future research should draw on
food pricing data to assess the association between
incarceration and food affordability(56). Moreover, future
work could assess the quality of food sold by local retai-
lers, as prior work finds that even when healthy foods
such as fresh produce are available in lower-income
communities, they are often of worse quality(57).

Fourth, the null association between prior incarceration
and residing in a food desert may be the result of the way
in which food deserts are measured. Indeed, the mea-
surement of food deserts varies across studies(13). In the
current study, an mRFEI score of 0 conflates areas with no
food retailers (either healthy or unhealthy) and areas that
are composed of only unhealthy food retailers. Thus, the
null findings related to food deserts could potentially be
related to the confounding of these geographic areas.
Future research should continue to investigate the most
appropriate measurements of food deserts, as well as
assess the relationship between incarceration and access
to food retailers with alternative sources of data. Finally, it
is important to note that given the USA has an incarcera-
tion rate approximately five to ten times higher than other
developed countries(19), the findings of this research
should not be generalized to contexts outside the USA.
However, future research that considers the relationship
between incarceration and access to healthy food retailers
in other countries would be valuable.

Conclusion

Areas with a high ratio of unhealthy food retailers relative
to healthy food retailers are associated with obesity(58) and
unhealthy nutrition(59). Accordingly, the finding that for-
merly incarcerated individuals are more likely to reside in
areas with a greater ratio of unhealthy to healthy food
retailers may carry negative implications for health and
dietary behaviour of formerly incarcerated individuals.
Areas with higher rates of formerly incarcerated residents
could benefit from efforts to expand access to healthy food
retailers. One option is to extend policy initiatives to these
areas such as the Healthy Food Financing Initiative (HFFI),
a federal programme that awards loans and grants targeted

at developing and equipping food retailers to sell healthy
foods in underserved communities across the USA(60).
Additionally, city planners and policy makers can imple-
ment incentives to attract more grocery stores to areas with
few healthy food retailers, while also placing zoning
restrictions on fast-food restaurants and convenience
stores. This two-pronged approach can promote better
diet and health by improving the relative balance of
healthy to unhealthy food retailers in local commu-
nities(58). Finally, mobile feeding programmes can be
expanded to target areas with larger populations of for-
merly incarcerated individuals. The purpose of mobile
feeding programmes is to transport food to individuals,
rather than require individuals to access locations to obtain
food. Such a programme can be useful in areas with
higher levels of crime and incarceration as they do not
require individuals to travel through communities that may
be prone to violence in order to access food(61). Still,
future research should continue to investigate the asso-
ciation between incarceration and aspects of local food
retail environments, as well as how food retail environ-
ments influence health and dietary behaviour of formerly
incarcerated individuals.
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