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Abstract
Objective: Emerging evidence suggests that food insecurity is a significant public
health concern among people who are homeless or marginally housed. The
present study assessed prevalence of food insecurity and its covariates among a
group of marginally housed individuals living in single-room occupancy (SRO)
dwellings, a population for which there is little extant health or nutrition research.
Design: Cross-sectional survey incorporating the Household Food Insecurity
Access Scale.
Setting: Ten private SRO residences in the Uptown neighbourhood of Chicago, IL,
USA, 2013.
Subjects: SRO residents over 18 years of age who were able to communicate
verbally in English (n 153).
Results: Food insecurity was widespread among SRO residents, with 75 % of the
sample considered food insecure and 52 % meeting criteria for severe food
insecurity. Bivariate analyses indicated that female gender, eating most meals at a
soup kitchen, having a mental health condition, problem drinking, having at least
one chronic health condition, and diabetes were all significantly associated with
food insecurity. In the multivariate ordered logistic regression model, eating most
meals at a soup kitchen remained as the only significant correlate of food
insecurity (OR= 10·13).
Conclusions: SRO residents and other marginally housed populations face unique
food access challenges. Although targeted assistance in the form of food stamps
and congregate meal programmes remains critical, efforts to prevent and address
food insecurity among homeless and marginally housed individuals should
include policy interventions that recognize poverty as the root cause of food
insecurity and aim to increase overall income and improve housing conditions.
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In 2013, one out of seven American households
experienced food insecurity, meaning that they did not
have enough food for a healthy, active lifestyle for all family
members(1). In the USA, food insecurity rates are higher
among families with children and single parent-headed
households, in Black and Hispanic households, and among
people with psychiatric or physical disabilities(2–4).
Research indicates that food insecurity is also influenced by
aspects of place and the built environment, including area
(e.g. urban compared with rural) and neighbourhood
characteristics(5,6). For example, studies have linked food
security in urban settings with neighbourhood attributes
such as walkability and ease of access to outlets selling
fresh fruits and vegetables(7,8). A recent review on place
and food insecurity(5) noted that more research is needed

on this topic, particularly to better understand interactions
between neighbourhood-level variables, including the
socio-economic status of neighbourhoods, and household-
level variables such as poverty, family composition and
housing arrangements.

Although housing is an important aspect of the built
environment and is often conceptualized as a social
determinant of health, relatively few studies have examined
food insecurity in the context of housing instability and
homelessness in high-resource countries such as the USA
and Canada. Among low-income urban households in
these countries, food insecurity may be associated with
unstable and vulnerable housing situations, such as living
in shelters, in ‘doubled up’ or overcrowded housing sce-
narios, or in single-room occupancy (SRO) dwellings(9–11).
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Food insecurity has been associated with homelessness in
general samples of low-income households(12) as well as in
studies of specific demographic groups, including families
headed by single mothers(13) and street youth(14,15).

Other studies have found high rates of food insecurity
among homeless or unstably housed individuals with
co-occurring health or mental health conditions such as HIV/
AIDS, diabetes and psychiatric impairments(9,16–20). These
studies have generally found that food insecurity is asso-
ciated with worse health outcomes and greater drug and
sex-related risk behaviours for people with these conditions.
In addition, research has indicated that food insecurity,
exposure to violence, and housing instability and home-
lessness are often interlinked, particularly for women(21–23).

Individuals who are not literally homeless, but who are
living in SRO buildings or in otherwise marginal housing
situations, may face particular challenges related to food
access. SRO dwellings are hotel or apartment buildings
where individuals can rent small dormitory-style rooms
(usually under 18m2) on a daily, weekly or monthly basis.
Bathrooms are typically shared and SRO rooms do not have
in-unit kitchens or cooking facilities, distinguishing them
from efficiency or studio apartments. Although many SRO
buildings have been demolished or converted into other
types of housing in recent years, they continue to be an
important source of affordable housing for low-income
single adults in many US and Canadian cities(24–26). SRO
residents’ meal options are limited, in that their living spaces
do not include a stove or food preparation space, and they
may or may not have access to food storage and preparation
equipment such as a small refrigerator or microwave.
Although few studies have examined the context and pre-
valence of food insecurity for SRO residents specifically,
previous research has noted the challenges of food pre-
paration even in comparatively spacious extended-stay
hotel housing where rooms include a kitchenette(27).

Given the paucity of research on this issue, the present
study assessed the prevalence and dimensions of food
insecurity among a sample of residents living in SRO
housing in Chicago, IL, USA. Study participants were
recruited from privately owned SRO buildings in Uptown,
a racially and economically diverse neighbourhood on
Chicago’s North Side. Uptown is noted for its historic
concentration of SRO buildings, shelters, social service
agencies and community organizations, including food
pantries and soup kitchens(28).

The study hypothesized that a range of social and
health-related variables, as well as demographic factors,
would be related to food insecurity in the SRO population.
Our selection of covariates was informed by the available
literature on food insecurity among homeless and mar-
ginally housed populations as well as a social and envir-
onmental determinants of health perspective(6). This
theoretical framework specifies that in addition to prox-
imal biomedical influences, a range of sociopolitical,
economic and geographic factors serve as ‘upstream’

determinants of health and disease(29). Within a social
determinants of health framework, the literature on food
insecurity has positioned this issue as both an intermediary
condition that influences a number of other health
conditions and health behaviours, and a discrete health
outcome that is shaped by social, economic and health-
related factors(5,7,18,19,30–33).

Drawing from this literature, we selected social–financial,
health-risk and demographic covariates for our analysis.
Social–financial covariates included education, income,
access to Supplemental Nutrition Assistance Program (SNAP)
benefits and housing subsidies, utilization of free meal sites
(e.g. soup kitchens and churches) and recent street home-
lessness or incarceration. In an effort to accurately assess
participants’ financial resources, income was measured
including both ‘legitimate’ (e.g. disability benefits, wages)
and under-the-table sources such as informal employment
and illicitly earned income(34). Health-risk covariates
included presence of chronic physical and mental health
conditions, recent substance use (problem drinking and illicit
drug use) and trading sex for money. Demographic
covariates (age, race and gender) were also assessed.

Methods

Sampling and data collection
Food insecurity data were collected as part of a research
project on the health, housing context and HIV-risk
behaviour of SRO residents in Chicago’s Uptown neigh-
bourhood. In consultation with local community organiza-
tions, ten privately owned, for-profit SRO buildings were
identified in Uptown in the spring of 2013. Participants
were recruited primarily (90 %) through face-to-face
recruitment in public areas of these buildings, such as the
main lobby. In-person recruitment was supplemented by
the use of fliers; several participants also called about the
study after hearing about it from a friend or neighbour. At
one SRO building, participants completed the study’s elig-
ibility screening and survey interview on site in a private
conference room. At the other SRO buildings no space was
available to complete the study procedures, so participants
completed the study at the Uptown satellite office of a
nearby community-based social service organization.

Eligibility criteria included being at least 18 years old,
currently living (defined as having spent at least the pre-
vious night) in one of the SRO buildings in the sampling
frame, and demonstrated ability to communicate verbally in
English and provide informed consent. The study’s princi-
pal investigator conducted the majority of the eligibility
screenings and survey interviews (90 %), with the remain-
der conducted by a trained master’s-level research assistant.
Participants received $US 20 in cash as compensation, as
well as information about local health, housing and social
service resources. The study procedures were approved by
the Institutional Review Board at the principal investigator’s
university.
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Measures
Participants completed an interviewer-administered sur-
vey that contained items from several other established
survey instruments as well as original questions. Main
variables for the current analysis included food insecurity
as measured by the Household Food Insecurity Access
Scale (HFIAS)(35) and demographic, social–financial and
health-risk covariates. Prior to its use, the survey was pilot-
tested and refined with a small sample of SRO residents.

Food insecurity
Food insecurity was assessed by the HFIAS, a nine-item
scale developed by the Food and Nutrition Technical
Assistance Project of the US Agency for International
Development and used in numerous countries to capture
the severity and key dimensions of food insecurity(18,20,35).
Research conducted in Canada indicates that the HFIAS is an
appropriate measure of food insecurity among North
American homeless populations, as this measure was pre-
ferred by homeless respondents to other instruments(36).
Scores on the HFIAS range from 0 to 27, depending on the
frequency (never, rarely, sometimes or often) with which the
respondent answers questions such as ‘Did you have to eat
fewer meals in a day because there was not enough food?’

Questions on the original HFIAS are phrased in terms of
households but were modified to refer to a single individual
for the current study, since all of the participants lived by
themselves. The recall period was also modified slightly,
from 4 weeks on the HFIAS to 30 d, in order to be
consistent with the recall periods for other items on the
study’s survey interview. Higher HFIAS scores reflect
greater food insecurity. The instrument also provides
scoring guidelines, based on both total score and responses
to particular items, which classify individuals into one of
four categories: food secure, mildly food insecure, moder-
ately food insecure and severely food insecure(35).

Covariates
Demographic, social–financial and health-risk covariates
were captured by the survey. The race variable consisted
of three categories: African American, White and other
race/more than one race, coded as 0, 1 and 2, respectively.
Gender was a dichotomous variable, with males coded as
0. Age was a continuous variable. Education was mea-
sured as a three-level categorical variable: did not graduate
high school; earned high school diploma or GED (General
Educational Development); and some college/college
degree. Two continuous measures of past-month income
were assessed. A ‘legitimate’ measure included income
only from official sources such as formal employment and
Social Security retirement or disability benefits (Social
Security Disability Income (SSDI) or Supplemental Secur-
ity Income (SSI)). A ‘comprehensive’ measure included
official as well as under-the-table sources (e.g. informal
employment such as window washing or babysitting and
illicit sources such as drug sales). Social–financial

covariates also included the following dichotomous
indicators: receipt of a rental subsidy in the past month;
receipt of SNAP benefits in the past month; homelessness
in the past year, defined as sleeping in an emergency
shelter or in places not meant for human habitation;
incarceration in a jail or prison in the past year; and
reliance on soup kitchens, churches or other free meal
sites for most meals, compared with participants who
reported eating most meals in their SRO rooms or common
areas, at friends’ or family members’ homes, or in fast-food
places and other restaurants.

Health-risk covariates included the following dichot-
omous indicators: self-report of a serious mental health
condition; self-report of at least one chronic health con-
dition and of HIV/AIDS and diabetes specifically; problem
drinking; illicit drug use other than marijuana in the past
month; and trading sex for money, drugs or shelter in the
past month. Self-report of a mental health condition was
assessed by participants’ response to the question ‘Have
you ever been told by a doctor, psychologist, social
worker, or other health professional that you have a ser-
ious mental illness or mental health condition?’ Participants
who responded affirmatively were asked if the condition
was depression, bipolar disorder, schizophrenia or
another disorder. This question was adapted from a needs
assessment of homeless persons in the Chicago area(37).
Participants were asked about having thirteen types of
chronic medical conditions, using categories adapted from
the US national Health Care for the Homeless Users Sur-
vey(38): asthma, chronic obstructive pulmonary disease,
tuberculosis, HIV/AIDS, diabetes, hypertension, stroke,
heart disease, cancer, kidney disease, hepatitis C, other
liver disease and arthritis. In addition to calculating the
number of participants who reported having at least one of
these chronic conditions, self-report of HIV/AIDS diag-
nosis or diabetes diagnosis was included separately in the
bivariate analysis, due to the frequently noted association
of these conditions with food insecurity in other
research(17,18,20). Problem drinking was indicated by hav-
ing a score of 3 or more on the FAST assessment(39), which
is a shorter version of the AUDIT screening. Illicit drug use
and sex exchange were measured using items adapted
from the Risk Behavior Assessment(40).

Statistical analyses
Statistical analyses were conducted using the statistical
software package Stata version 11·2. Cronbach’s α was
assessed as a measure of internal consistency for the
HFIAS. HFIAS scoring guidelines were used to classify
participants into one of four established categories: food
secure, mildly food insecure, moderately food insecure or
severely food insecure, with the mild and moderate cate-
gories combined for the analyses. Proportions and means
were calculated for the demographic, social–financial and
health-risk covariates for the sample as a whole and for the
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mild/moderate and severely food insecure categories.
Bivariate ordered logistic regressions were conducted
between all covariates and a three-level dependent
variable, which consisted of the HFIAS designations of
food secure, mildly/moderately food insecure and
severely food insecure. A likelihood ratio test was con-
ducted after each regression to ensure that the propor-
tional odds assumption was not violated. All covariates
that were statistically significant or approached sig-
nificance at P< 0·10 in the bivariate analysis were included
as predictors in a final multivariate ordered logistic
regression model using the same dependent variable(41).

Results

Of the 224 SRO residents recruited, 176 (79 %) showed for
appointments to complete the study procedures. After
screening for eligibility and post-interview quality control
procedures, 163 cases were retained for analysis. One of
the SRO buildings in the sampling frame had an on-site
cafeteria at which participants could choose to eat one to
three daily meals, for an additional cost added to their
monthly rent. Since this impacted participants’ food access
in ways that may not generalize to the majority of SRO

buildings that do not have cafeterias, participants who
reported eating more than one meal per day in the cafe-
teria were excluded from the analyses. The final number
for analysis was 153, with one fewer case for some ana-
lyses due to missing data.

Table 1 summarizes food insecurity rates and key
covariates for the sample. Participants’ HFIAS scores ranged
from 0 to 24, with a mean of 7·6 (SD 7·1). Cronbach’s α was
0·90, indicating strong internal consistency for the scale.
Food insecurity was common, with only 25% of partici-
pants classified as food secure and the remainder
considered mildly (3 %), moderately (20 %) or severely
(52 %) food insecure. Due to the low number of partici-
pants in the mild group, the categories of mildly and
moderately food insecure were collapsed for the analyses.
As per HFIAS scoring guidelines, only participants with
scores of 0 or 1 were categorized in the food secure group.
Total HFIAS scores averaged 4·5 (SD 2·7) for the combined
mild/moderately food insecure category and 12·7 (SD 6·1)
for the severely food insecure group.

The sample was predominantly African American (64 %)
and male (80 %). Monthly income ranged from $US 0 (for
participants who had no income and received full rental
subsidies that allowed them to live in SRO housing) to $US
5800. To truncate the range, outliers above $US 2000 were

Table 1 Description of the study sample of SRO residents in Chicago, IL, USA, 2013: overall sample and by HFIAS category

Total study
participants (n 153)

Food secure
participants (n 38)

Mildly/moderately food insecure
participants (n 36)

Severely food insecure
participants (n 79)

Total HFIAS score (mean) 7·6 0·03 4·5 12·7
Race (%)
African American 64 58 69 65
White 26 34 19 24
Other race/more than one race 10 8 11 11

Female (%) 20 8 19 25
Age (years; mean) 49·8 53·3 48·0 48·9
Education (%)
Did not graduate high school 25 18 25 28
High-school diploma or GED 35 34 33 37
Some college or college degree 40 48 42 35

Monthly income from legitimate
sources ($US; mean)

705 806 714 651

Monthly income from all sources
($US; mean)

812 949 803 750

Receive a housing subsidy (%) 33 34 39 30
Receive SNAP benefits in past

month (%)
73 66 75 76

Eat most meals at soup kitchen or
church (%)

17 3 6 29

Homeless in past year (%) 18 18 11 22
Incarcerated in past year (%) 15 18 11 15
Mental health condition (%) 65 50 61 75
Problem drinking (%) 35 29 25 42
Illicit drug use in past 30 d (%) 17 11 14 22
Sex trade in past 30 d (%) 4 0 0 8
One or more chronic health
conditions (%)

82 76 72 90

HIV 6 3 6 8
Diabetes 14 5 11 19

SRO, single-room occupancy; HFIAS, Household Food Insecurity Access Scale; GED, General Educational Development; SNAP, Supplemental Nutrition
Assistance Program.
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recoded to this level; this affected one score on the legit-
imate income measure and three scores on the
comprehensive income measure. Participants’ income
came from a variety of sources, including SSI/SSDI
(reported by 66 % of the sample), formal employment
(14 %), retirement benefits (5 %), and under-the-table
employment and illicit sources (44 %). Total monthly
income from legitimate sources averaged $US 705 (SD $US
415) and increased to $US 812 (SD $US 410) when income
from under-the-table or illicit sources was included. The
average monthly SNAP benefit amount for participants
who reported receiving this benefit was $US 133 (SD $US
76). Almost one in five participants reported eating most of
their meals at a soup kitchen or church. Both serious
mental illness and chronic health conditions, including
arthritis, hypertension, heart disease/stroke and diabetes,
were frequently reported by participants. Participants also
reported engaging in risk behaviours such as problem
drinking (35 %) and illicit drug use (17 %) in the past 30 d;
a minority reported exchanging sex for money (4 %).

The results of the bivariate ordered logistic regressions
are shown in Table 2. Odds ratios in ordered (also called
ordinal) logistic regression can be interpreted as the odds of
one level of an ordinal dependent variable occurring in
comparison to the other levels of the variable, given a
one-unit increase in the predictor variable(42). In this
analysis, an odds ratio greater than 1 indicates increased

likelihood of being in the severely food insecure group
(‘level 3’ of the dependent variable), compared with the
mild/moderately food insecure or food secure group
(levels 2 and 1, respectively); or of being in the severely
food insecure or mild/moderately insecure group (levels 3
and 2), in comparison with the food secure group (level 1).

Our bivariate analyses indicated that female gender,
eating most meals at a soup kitchen or church, having a
mental health condition, problem drinking, having at least
one chronic health condition, and diabetes were all
significantly associated with increased odds of mild/
moderate or severe food insecurity. Both measures of
income were significantly negatively associated with food
insecurity. For example, a $US 100 increase in total income
was associated with a 9 % reduction in the odds of being
classified in the mild/moderately or severely food insecure
group. All of the participants reporting sex exchange in the
past 30 d (n 6) were classified as severely food insecure;
this variable was therefore considered a ‘perfect predictor’
and could not be accurately modelled.

Variables that demonstrated significant associations with
food insecurity at the level of P< 0·10 in the bivariate
analysis were included in a multivariate ordered logistic
regression model (Table 3). To accurately reflect partici-
pants’ financial resources, the comprehensive measure of
income was selected for the multivariate analyses. The
overall model was statistically significant (likelihood ratio
χ2= 38·21, P< 0·01) and McFadden’s pseudo R2 was 0·12,
generally indicative of a small-to-medium effect size(43).
Only one covariate, eating most meals at a soup kitchen or
church, remained significant at the P< 0·05 level in the
multivariate model. Specifically, people who reported
eating most of their meals at a soup kitchen or church
were ten times more likely to be in one of the two food
insecure categories. Four other variables – female gender,
income, having a mental health condition and having
diabetes – trended towards significance (i.e. P< 0·10).

Table 2 Bivariate ordered logistic regression analysis of mild/
moderate or severe food insecurity status and demographic,
social–financial and health-risk covariates among a sample of SRO
residents in Chicago, IL, USA, 2013 (n 153)

OR 95% CI P value

Demographic
Race
African American Ref. –

White 0·75 0·37, 1·52 0·43
Other 1·20 0·43, 3·30 0·73

Female 2·37 1·05, 5·34 0·04
Age 0·98 0·95, 1·01 0·12

Social–financial
Education
Did not graduate high school Ref. –

High-school diploma or GED 0·81 0·36, 1·80 0·60
Some college or college degree 0·60 0·27, 1·29 0·19

Monthly income from legitimate
sources, $US 100 increments

0·93 0·87, 1·00 0·07

Monthly income from all sources,
$US 100 increments

0·91 0·85, 0·99 0·02

Housing subsidy 0·82 0·44, 1·54 0·54
SNAP benefits in past month 1·43 0·73, 2·82 0·30
Eat most meals at soup
kitchen or church

9·75 2·80, 34·01 <0·01

Homeless in past year 1·38 0·61, 3·11 0·44
Incarcerated in past year 0·90 0·38, 2·12 0·82

Health-risk
Mental health condition 2·38 1·26, 4·48 <0·01
Problem drinking 1·77 0·92, 3·42 0·09
Illicit drug use in past 30 d 2·02 0·86, 4·75 0·11
Sex trade in past 30 d Perfect predictor –

One or more chronic health
conditions

2·29 1·08, 4·87 0·03

HIV 2·06 0·52, 8·23 0·31
Diabetes 2·77 1·03, 7·44 0·04

SRO, single-room occupancy; GED, General Educational Development;
SNAP, Supplemental Nutrition Assistance Program; Ref., referent category.

Table 3 Multivariate ordered logistic regression analysis of mild/
moderate or severe food insecurity status and selected demo-
graphic, social–financial and health-risk covariates among a
sample of SRO residents in Chicago, IL, USA, 2013 (n 153)

OR 95% CI P value

Demographic
Female 2·18 0·90, 5·26 0·08

Social–financial
Monthly income from all

sources, $US 100
increments

0·93 0·86, 1·01 0·07

Eat most meals at soup
kitchen or church

10·13 2·76, 37·14 <0·01

Health-risk
Mental health condition 1·87 0·93, 3·75 0·08
Problem drinking 1·57 0·77, 3·18 0·21
One or more chronic health
conditions

1·04 0·43, 2·50 0·93

Diabetes 2·56 0·89, 7·39 0·08

SRO, single-room occupancy.
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Although this is not the threshold for a priori significance,
given the small sample size, we believe that these asso-
ciations might be important in identifying potential risk
and protective factors related to levels of food insecurity
for SRO residents. Specifically, total income was associated
with a lower risk of food insecurity (OR= 0·93, P= 0·07).
Women (OR= 2·18, P= 0·08), people who reported hav-
ing a mental health condition (OR= 1·87, P= 0·08) and
diabetics (OR= 2·56, P= 0·08) were more likely to be
classified as mild/moderately or severely food insecure.

Discussion

Using the well-established HFIAS measure, the results of
the present study indicate an alarming level of food inse-
curity among residents of SRO housing. Three-quarters of
study participants were classified as food insecure. This
prevalence is comparable to Holland and colleagues’
study(36), which reported a 70 % rate of food insecurity
among a sample of fifty homeless individuals in Toronto
using the HFIAS, although it is somewhat higher than
Weiser et al.’s study(20) of homeless and marginally
housed HIV-positive San Francisco residents, which noted
a food insecurity rate of 54 %. A larger study using a
representative sample of low-income families in the USA
reported a food insecurity rate of 77 % among families
experiencing housing instability, although this was based
on a three-item measure rather than a more comprehen-
sive scale such as the HFIAS(44). The high prevalence of
severe food insecurity, found among 52 % of participants
in our study, is also striking and exceeds rates reported in
previous research such as Holland et al. (42 %) and Weiser
et al. (32 %). Although we cannot make a direct compar-
ison between our HFIAS-based results and food insecurity
rates in the US general population as determined by the
US Department of Agriculture’s Household Food Security
Survey Module, our results suggest that the prevalence of
food insecurity among SRO residents far exceeds the 14 %
prevalence noted in the population as a whole(1).

Our study indicated a trend towards women being more
likely to experience food insecurity. Depth of poverty may
have been a contributing factor, as women in our sample
had lower mean incomes than men ($US 644 v. $US 720 on
the legitimate income measure and $US 701 v. $US 840 on
the comprehensive measure). Limited prior research has
also noted lower average incomes for women who are
homeless or marginally housed, in comparison to their male
counterparts(45). Although we could not locate any studies
linking depth of poverty and gender with food insecurity in
marginally housed populations specifically, this dynamic is
consistent with trends noted in the general population(46).

Studies conducted among North American families have
shown that food insecurity tends to be higher among
women, who may make sacrifices to try to buffer children
and other family members from experiencing food inse-
curity(47–49). It is difficult to know if this explanation

applies to our finding, as SRO buildings house single
adults and generally do not allow children to live on the
premises. Nevertheless, it is possible that the women in
the study may have maintained caregiving relationships
with children or other family members living elsewhere,
and that this could be tied to their increased risk of food
insecurity. Further, women often constitute a minority in
SRO buildings, as was the case in our study, and may face
added vulnerabilities in terms of exposure to violence and
in some cases harassment from male SRO tenants and
management(50,51). Additional research is needed to better
understand how women’s experiences in marginal hous-
ing environments may be linked to food insecurity.

While both measures of income were significantly
negatively associated with food insecurity in the bivariate
regression model, receiving SNAP benefits was not. Other
researchers have noted that when samples are confined to
low-income households, it is not uncommon to find no
statistically significant effect of income on food insecur-
ity(13). In this case, food insecurity may have been so
extreme for some participants (e.g. 22 % reported going a
whole day and night without eating anything at least once
in the past month) that even relatively minor differences in
income appeared to impact participants’ food access. The
non-significant impact of receiving SNAP benefits on food
insecurity may be a function of self-selection effects.
Nationally in the USA, the prevalence of very low food
insecurity is much higher among food stamp participant
households than among low-income non-participant
households; this is likely because households facing
greater hardship are more likely to join the programme(52).
The lack of significance of SNAP as a covariate also likely
reflects the high rate of SNAP participation in the present
study (73 % of the sample).

The finding that food insecurity remained high even
among SNAP recipients may also be tied to SRO residents’
severe limitations in terms of food storage and prepara-
tion. Anecdotally, several participants noted during the
survey interviews that even when they could buy food or
obtain food donations, their options were mostly limited to
non-perishable items that did not require cooking or other
extensive preparation – a bind that would clearly impact
the scope of participants’ dietary choices. A large body of
research has examined the relationship between food
insecurity and unhealthy eating patterns (e.g. eating fewer
fruits and vegetables); there is support for the idea that
food insecurity negatively affects diet quality, particularly
among adults(53). Although one of the strengths of the
HFIAS is its greater attention to food quality (e.g. dietary
diversity and preferences) compared with alternative
measures of food insecurity, the HFIAS still focuses mainly
on the quantity of food consumed. Thus, although the rate
of food insecurity among SRO residents as measured by
the HFIAS in the present study was high, this may still not
fully reflect the challenges associated with the types of
foods SRO residents are likely to consume, such as having
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to rely primarily on processed food or food that does not
require cooking.

In bivariate and multivariate analyses, eating most meals
at a soup kitchen or church was significantly associated with
being classified in the mild/moderately or severely food
insecure groups. We hypothesize that this is also due to self-
selection; people who rely on free meal programmes for the
majority of their meals are likely experiencing greater hard-
ships. Although these services are a critical resource to the
people who rely on them, these results also appear to reflect
the inherent challenges of utilizing soup kitchens as one’s
primary food source. Accessing food at free meal sites
requires a degree of finesse and knowledge, in terms of
learning about and abiding by the hours, rules and regula-
tions of different programmes(54). Congregate meal pro-
grammes may also have difficulty addressing the unique
dietary needs that some individuals have due to conditions
such as diabetes. The results of the current research suggest
that although some individuals have no choice but to rely on
such programmes, free meal programmes are not able to
mitigate the effects of food insecurity.

Recent policy developments and media attention have
highlighted the role that urban ‘food deserts’ may play in
perpetuating diet-related health issues. Food deserts are
typically defined as neighbourhoods where residents do
not have easy access to full-service grocery stores where
fresh produce and other healthy food options are readily
available(55,56). The high level of food insecurity in the
present study is notable in that the census tracts where the
SRO buildings were located do not meet the criteria for
food deserts as defined by the US Department of Agri-
culture(57). All of the SRO buildings in the sampling frame
were located within 1·6 km (1 mile) of a full-service grocery
store, and the Uptown neighbourhood is well served by
public transit, including multiple bus lines and a subway
train. We cannot rule out the possibility that some partici-
pants nevertheless faced barriers in grocery store access, as
we did not measure this directly or account for it in our
analyses. For example, participants’ disabling conditions in
some instances may have limited their access to grocery
stores, even when their SRO housing was located in relative
proximity. The results of this and other studies suggest that
the relationship between the local food environment and
dietary and health outcomes is far from straightforward,
and that other social–material factors such as household
finances, housing status and disability, in addition to
proximity to markets, are critical in explaining levels of
food insecurity(58–61).

Altogether, the results of the current study suggest that
high levels of food insecurity may persist among low-
income, marginally housed populations such as SRO
residents, despite access to grocery stores, free meal pro-
grammes and SNAP benefits. Soup kitchens and SNAP
assistance can help address hunger in the short term, but
do not address poverty as the root cause of food inse-
curity. Poverty is of course a multifaceted condition, and

the layering of poverty with related stressors – not only
food insecurity and housing instability, but increased
exposure to violence and limited access to health care for
example(21,44) – presents a persistent challenge in
designing policies and programmes to improve the well-
being of disadvantaged individuals and families. In parti-
cular in the present study, poverty among people with
disabilities appears to be a critical underlying factor
associated with food insecurity. The most common
income source for participants was disability benefits (SSI/
SSDI), with an average benefit amount of $US 729. The
annual income of an individual relying on a benefit of this
level alone would fall considerably below the US federal
poverty line of $US 11 490 for 2013. Thus, even with tar-
geted food assistance, it is perhaps not surprising that food
insecurity would persist for individuals relying on such
limited incomes to meet their needs.

Consequently, in addition to federal food benefits like
SNAP and private food pantries and soup kitchens, the
present study’s findings suggest that food insecurity
among SRO residents could be better addressed through
policy interventions to increase overall income. Elevated
income would expand individuals’ purchasing power for
food and other necessities, as well as their housing
options. Efficiency apartments, for example, have higher
rents than SRO buildings, but would improve individuals’
meal options since they typically include a stove and
refrigerator. Policy interventions to increase income
among SRO residents and other marginally housed
populations should include attention to disability benefit
levels. Past research has noted both the high rates of food
insecurity among individuals with disabling conditions and
the inadequacy of US disability benefit levels in meeting
food, housing and other essential costs(3,4,62).

The current study has a number of limitations. Given its
cross-sectional design, the study does not provide a basis
for establishing prediction or inferring a causal relationship
between the covariates and food insecurity. The covariates
included in our study are far from exhaustive; for example,
although other research has indicated that food insecurity
may be linked to exposure to violence(21–23), we did not
measure this in our study. Another limitation is that our
overall sample size was small, likely limiting the ability to
detect significant relationships among the variables. Since
the sample was obtained through non-probability meth-
ods, we cannot say with confidence if it represents all SRO
residents or if results would generalize to other marginally
housed populations in other cities. The demographics of
our sample, in which African American men comprised
the majority, may not reflect the demographics of SRO
residents nationally. An additional limitation concerns
precision of measurement; for example, we asked parti-
cipants where they ate most of their meals but did not
require participants to quantify this, potentially resulting in
unmeasured variation regarding the covariate of eating
‘most’ of one’s meals at a free meal site.
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Our findings yielded additional questions that could not
be answered given our data and the quantitative nature of
the study. Considering that SRO residents are not literally
homeless but face unique constraints in food preparation
and storage, further qualitative research should examine
how these constraints impact food insecurity among SRO
residents as well as the strategies that residents use to
manage them. Additionally, our findings also highlight the
need for a more in-depth understanding of how low-
income marginally housed individuals prioritize their food
purchases especially in relation to other competing basic
needs such as health care and transportation, as well as
spending related to risky behaviours such as alcohol,
tobacco and other drug use. Further research in these
areas can help to bring attention to the problem of food
insecurity among SRO residents as well as inform policy
interventions for improving food security and health
among this vulnerable and often overlooked population.
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