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Abstract

To analyze the impact of housing instability and social risk facts on food insecurity using resource center client information.
We utilized 2-1-1 San Diego’s client database to analyze the association of food insecurity and housing instability among
residents from August 2017 to March 2020. 3468 clients had food or housing needs assessed by a risk rating scale. A mul-
tiple logistic regression model analyzed the associations between food insecurity and social risk factors including housing,
transportation, utility bills, criminal justice, and medical debt. Multiple logistic regression indicates that those with housing
instability encounter significantly greater risk of food insecurity (AOR 1.2) for homeless-sheltered, (AOR 2.1) for homeless-
unsheltered. Also, utility needs (AOR 1.2) is significantly associated with food insecurity. However, those with medical
debt are 48% less likely to have food insecurity. Approximately 77% of clients experienced food insecurity. Those with food
insecurity also experienced higher needs in housing and other social risk factors. By further researching the association of
food insecurity, housing instability, and other social needs in a population, we can better inform public health strategies that
focus on proactive community and resource planning.
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Introduction

The Social Determinants of Health (SDoH) explains that
the conditions and quality of living space, education, and
community can greatly affect health outcomes [1]. These
determinants are “place-based,” meaning that it targets the
physical communities in which we live. The five categorical
areas of the SDoH, based on the Center for Disease Con-
trol and Prevention framework, include economic stability,
education, social and community context, health and health-
care, and neighborhood and built environment. It is vital
to address the impact of these determinants on predicting
health outcomes, disparities, and adverse social conditions
of specific populations [2, 3].

Access to resources is an important aspect of the SDoH
that can lead to a decrease in the risk of disease. Low-income
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or rural neighborhoods often have less community resources
available for residents, making healthier foods, healthcare,
and other resources harder to access [2]. Safe and afford-
able housing, access to foods that support healthy eating pat-
terns, and access to health services are just a few examples
of resources that can positively affect outcomes in communi-
ties, but are also more available with economic stability [2].

Economic stability includes the key issues of poverty,
employment, food insecurity, and housing instability [2].
Housing instability is recognized as a pertinent issue in
the economic stability domain of the SDoH [4]. Housing
instability can cover a multitude of housing situations and
includes numerous challenges such as trouble paying rent,
overcrowding, moving frequently, staying with relatives, or
spending the bulk of household income on housing [2]. The
most severe level of housing instability is homelessness-
lacking a regular nighttime residence or having a primary
nighttime residence that is a temporary shelter or other place
not designed for sleeping [5, 6]. In 2015, about 565,000 peo-
ple were homeless in the United States [7]. In 2019, 567,715
people were homeless with 62.8% of those people being
sheltered [7]. Housing instability has been shown to have a
causal rather than consequential role in the reproduction of
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urban poverty [4]. Since both housing instability and poverty
fall under the economic stability domain, we can see that
these issues are not mutually exclusive, but rather go hand
in hand when solving overall SDoH factors. Households can
have little left over each month to spend on other necessi-
ties, specifically food, another social risk factor under the
economic stability category [2].

Household food insecurity, a measure of income-related
problems of food access, is a growing problem in today’s
society [2]. Food insecurity is defined as the disruption of
food intake or eating patterns because of a lack of money
and other resources. It may be influenced by a number of
factors including income, employment, race, ethnicity, and
disability [8]. In 2018, 37.2 million people in the U.S. lived
in food insecure households at some point in time during
the year [9].

Food security is commonly conceptualized as resting on
three pillars- availability, access, and utilization [10]. Lim-
ited access to food is a key indicator of material deprivation
that contributes to health inequities across the life cycle,
regardless of other hardships [1, 2, 10]. Many studies relate
the inadequacy of food security and housing stability to
negative health outcomes [11].

Financial hardships, including food insecurity, can further
perpetuate negative effects that are associated with unsta-
ble housing [12]. These inequities can stem from financial
hardships, but it is not clear which issue precedes the other.
Current literature shows that tumultuous effects of housing
instability can be directly associated with eating-related fam-
ily routines and that food insecurity is highest among rent-
ers compared to homeowners with and without a mortgage.
Research also suggests that cost-burden households often do
not have finances left for food [4, 13, 14]. Aligning with this
evidence, homeless people are disproportionately affected by
food insecurity and food insufficiency [15].

When assessing hardships associated with food insecu-
rity, households reliant on social assistance, employment
insurance or workers’ compensation, and renters experi-
enced higher rates of food insecurity [16]. Housing instabil-
ity measurements are often self-reported, including difficulty
in paying rent, mortgage, or utility bills in the past year.
Participants in these studies can be asked whether they had
moved in with friends or family because they had no other
choice [17]. Household income, home ownership, and main
source of income are all predictors of household food inse-
curity status [16]. This finding is consistent with research
suggesting that households’ capability to persevere through
sudden losses in income or increased expenses is related to
food security status [12]. While these factors demonstrate
what variables predict housing stability, it still leaves us
questioning what factors pose threats to food insecurity.

This study focuses on housing instability and food insecu-
rity with an additional analysis of social risk factors that can
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contribute to more severe levels of food insecurity. Often-
times people have to choose between rent and food, which
can diminish the quality of nutrition consumed in a house-
hold. We hypothesize that housing instability increases the
likelihood of food insecurity. Furthermore, we predict that
social risk factors will further exacerbate food insecurity. In
order to complete a more thorough assessment on the inter-
section of housing instability and food insecurity, it would
be beneficial to further analyze other areas of the SDoH and
their association with the two key determinants of housing
and food.

Methods

The data comes from 2-1-1 San Diego- a non-profit infor-
mation and referral hub that helps people access resources
and provides vital data and trend information for proactive
community planning. To understand the needs of over 1000
callers per day, 2-1-1 San Diego captures key demographic
information, such as gender, age, and race, as well as specific
information on various domains such as housing, nutrition,
utilities, and other SDoH. It also utilizes the Comprehen-
sive Social Continuum Assessment (CSCA) to gain a deeper
understanding of need within 14 SDoH domains and meas-
ures vulnerability on a six-point, Crisis to Thriving scale.
The CSCA holistically captures the comprehensive needs of
an individual and can be used to consistently and objectively
measure risk over time. The CSCA assesses an individual’s
vulnerability within three major constructs: immediacy, bar-
riers and supports, and knowledge and utilization of commu-
nity resources [18]. It can also be broken down into Hardship
Indicators that provide more specific detail on overall risk
level.

This study analyzed the following Hardship Indicators:
housing instability, food insecurity, medical financial con-
straints, transportation barriers, utility payment insecurity,
criminal justice, and employment instability. Demographic
characteristics were included (age, gender, Federal Pov-
erty Level, race/ethnicity, veteran status, education, health
insurance, and employment status). Data included a total
of 9213 clients (8/2017-3/2020). Data cleaning in terms of
demographic variables and other need assessment variables
were implemented to create the sample for this analysis
(n=3468). This study adopted a cross-sectional analytic
design and utilized the multiple logistic regression technique
to investigate the associations between housing instability
and other social risk factors and food insecurity.

Dependent Variable: Food Insecurity

The Food Insecurity Hardship Indicator was derived from
the United States Department of Agriculture (USDA)
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Household Food Security Survey (HFSSM). The HFSSM
survey includes 18 questions that indicate food hardships
among adults and children in a household [9]. Examples
of the HFSSM items include “In the last 30 days, have you
had to make a decision between buying food and paying for
another need” and “Do you have any support that can help
you access your food and nutrition needs?”.

The Food Insecurity Hardship Indicator isolated vari-
ables from the Nutrition CSCA domain, specifically pulling
metrics on immediacy and prioritization. Hardship Indica-
tors are typically displayed as High, Medium, or Low. For
the Food Insecurity Hardship Indicator, for example, a High
indicator is someone who often worries about having enough
food and sometimes or often does not actually have enough
food; who has skipped a meal at least once in the previous
month; who has to prioritize their budget to purchase other
items instead of food (e.g. rent or housing expenses); and
someone who has an immediate need for assistance.

Based on the Food Insecurity Hardship Indicator, a
dichotomous variable representing food insecurity was cre-
ated by defining food insecurity as “High” (Food Insecu-
rity = 1). This food insecurity variable (binary) was used as
the dependent variable for the multiple logistic regression
for this analysis.

Independent Variables
Housing Instability

Housing status (Stable housing; Homeless-Sheltered; Home-
less Unsheltered) of the clients was defined using the hous-
ing need assessment data collected through 211 San Diego
and CIE. Two groups were classified (stable housing or
homeless) based on the type of housing situation and if the
client has experienced homeless previously. Stable housing
was defined if a client’s housing situation included afford-
able housing and not in a homeless situation encompassing
transitional or supportive housing, long-term care, subsi-
dized housing, and renting or owning a home/apartment for
at least 6 months. Homelessness is further broken down into
two categories (sheltered and unsheltered). Sheltered can
include couch surfing, staying with friends or relatives, or
emergency shelters.

Social Risk Factors

Medical finance, transportation, utilities, criminal justice,
and employment were the five major risk factors within the
SDoH that were assessed in relation to housing instability
and food insecurity. These hardships measured whether or
not the client experienced each issue. Utility bill hardship
was defined as a client’s utility bill status falling into the
categories of ‘shut off’, ‘past due’, or ‘utility bill is more than

25% of income. Medical finance hardship was identified as
the client experiencing financial strain related to medical
cost or medical debt because of disability, accident/injury,
death of family members, or medical conditions that makes
it difficult to pay for basic needs. Employment hardship was
defined as the client being laid off or under-employed that
makes it very hard to pay for basic needs. Criminal justice
hardship was defined as the client’s legal need related to
housing (landlord or tenant issues, discrimination, ADA
accessibility, sanitary housing conditions) or legal need
related to criminal justice (e.g. felony charge, misdemea-
nor charge, probation, youth courts, correctional services,
parole, criminal record issues). The transportation hardship
was identified as clients needing transportation for medical
care, work, school, or having health related considerations
and barriers that required extra support to obtain transporta-
tion. Each of the five social risk factors described above are
binary variables (yes/no), indicating if the client is experi-
encing the hardship.

Demographic Characteristics

Demographic variables included were age, gender, race/
ethnicity, veteran, FPL, employment status, education, and
insurance. Age was coded by a 10-year interval (under 29,
30-39, 40-49, 50-64, and 65+). Five groups of race/ethnic-
ity were used (White, Black, Hispanic, Asian, and American
Indian/Alaskan Native). FPL was recoded into four groups
(Under 138%, 139-200%, 201-300%, and 300%+). Edu-
cation was summarized with three groups (HS degree or
below, Some College, and BS degree or above). Employ-
ment status had four groups (Employed, Unemployed, Disa-
bled, or Retired). Insurance was recoded into six categories
(Private, Medicaid, Medicare, Medi-Medi, Other insurance,
and No insurance).

Results

The sample for the analysis of this study included 3468 cli-
ents who had called 2-1-1 San Diego seeking assistance for
their needs. The majority of the sample were clients who
lived in stable housing (63.4%), aged 50-64 (40%), female
(65.1%), White (38.5%), no veterans (92.1%), under 138%
FPL (86%), disabled (38.6%) or unemployed (34.3%), with
a high school degree or below (55.6%), covered by Medicaid
(53.4%). (Table 1).

Unadjusted Association Between Demographic
and Social Risk Factor Variables and Food Security

The bivariate associations of the study variables with the
food insecurity hardship indicator were investigated by XZ

@ Springer



1110 Journal of Community Health (2021) 46:1107-1114

Table 1 The simple associations Variable

between demographic and Group Food Food inse-  Total Total X2 P
social risk factors and food seetre e
insecurity: x analysis result n % n % n %
Housing status Homeless-sheltered 145 204 565 79.6 710 20.5 36.60 0.00
Homeless-unsheltered 76  13.5 485 86.5 561 16.2
Stable housing 553 252 1644 748 2197 634
Transportation need Yes 162 22.0 576 780 738 213 0.07 0.78
No 612 224 2118 77.6 2730 78.7
Utility bill need Yes 147 204 572 796 719 207 1.83 0.17
No 627 22.8 2122 772 2749 793
Criminal justice need  Yes 22 25.6 64 744 86 25 054 046
No 752 222 2630 77.8 3382 975
Employment need Yes 45 237 145 763 190 5.5 021 0.64
No 729 222 2549 77.8 3278 945
Medical financial need Yes 102 353 187 64.7 289 8.3 30.60 0.00
No 672 21.1 2507 789 3179 91.7
Age Under 29 64 17,5 302 825 366 10.6 19.10 0.00
30-39 95 193 397 80.7 492 142
40-49 127 208 485 792 612 17.6
50-64 318 229 1068 77.1 1386  40.0
65+ 170 27.8 442 722 612 176
Gender Male 288 23.8 923 76.2 1211 349 229 0.13
Female 486 21.5 1771 785 2257 65.1
Race White 328 24.6 1006 754 1334 385 898 0.06
Black 138 19.0 589 81.0 727 21.0
Asian 22 224 76 77.6 98 2.8
Hispanic 204 222 716 77.8 920 265
AI/AN 82 21.1 307 789 389 112
Veteran Veteran 706 22.1 2487 779 3193 921 1.00 0.31
No veteran 68 247 207 753 275 7.9
FPL Under 138% 657 22.0 2326 78.0 2983 86.0 1.50 0.68
139-200% 8 23,6 278 764 364 105
201-300% 25  26.6 69 734 94 2.7
301%+ 6 222 21 778 27 0.8
Employment status Employed 134 220 474 78.0 608 17.5 19.10 0.00
Disabled 298 222 1042 77.8 1340 38.6
Retired 104 313 228 68.7 332 9.6
Unemployed 238 20.0 950 80.0 1188 343
Education HS or below 401 20.8 1527 79.2 1928 55.6 11.30 0.00
Some college 217 223 756 7177 973 28.1
BS or above 156 275 411 725 567 163
Health insurance Private 28 204 109 79.6 137 4.0 1540 0.00
Medicaid 391 21.1 1460 78.9 1851 534
Medicare 93  31.1 206 689 299 8.6
Medi-medi 122 21.6 443 784 565 163
No insurance 81 231 269 769 350 10.1
Other 59 222 207 778 266 7.7
Total 774 2694 3468 100.0

AI/AN American Indians or Alaskan Native
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analyses (Table 1). Significantly greater food insecurity was
found among Homeless-Unsheltered (86.5%), followed by
Homeless-Sheltered (79.6%) than those with stable housing
(74.8%).

The need to pay utility bills (79.6% vs. 77.2%) was sig-
nificantly associated with food insecurity. Also, the more
people had need for transportation, the more they also had
food insecurity but it was not significant (78% vs. 77.6%).
Several social determinant indicators were negatively asso-
ciated with food security. A smaller proportion of clients
with medical finance needs had food insecurity than those
without the need (78.9% vs. 64.7%). A smaller proportion
of clients experienced food insecurity if they had criminal
justice needs (77.8% vs. 74.4%), employment need (77.8%
vs. 76.8%), compared to those without the needs but these
are not significant.

Socio-demographic characteristics were significantly
associated with food insecurity. More clients were found
to experience food insecurity if they were in younger age
groups (under 29: 82.5%, 30-39: 80.7%), female (78.5%),
Black (81%), and veterans (77.9%), compared to their
counterparts (Table 1). Also, clients who were unemployed
(80%), who had a high school degree or below (79.2%), or
who were with private health insurance (79.6%) reported a
significantly greater need for food. Those with the lowest
FPL (under 138%, 78%) showed food insecurity but it was
not significant.

Food Insecurity and Social Determinants Indicators

Table 2 includes the distribution of the social determinants
hardships experienced by the people included in this study.
Slightly less than half of the clients reported that (45.6%)
they experienced multiple hardships at the point of the phone
call. The transportation (13.8%) or utility bills (13.9%) most
frequently co-occurred with the nutrition hardship. The

proportions of people with other hardships include medi-
cal finance (3.1%) or employment (1.7%), in addition to the
nutrition hardship, were relatively smaller.

Food insecurity was found among approximately 78%
(n=2694) of the total clients (n=3468) in this study
(Table 2). Descriptive results indicated that a greater pro-
portion of people experienced food insecurity when they
had additional hardships, such as transportation and utility
bills. Food insecurity was experienced among 81.1% of cli-
ents with both transportation and nutrition hardships; 80.9%
of clients with both utility bill and nutrition hardships; and
78.3% of clients with both employment and nutrition hard-
ships, when compared to those with the nutrition hardship
only (77.8%). However, a relatively fewer proportion of cli-
ents (60.7%) who had a dual hardship in medical finance and
nutrition experienced food insecurity. Also, relatively lower
proportions of clients were food insecure if they had more
than three hardships (75.6% of those with hardships in nutri-
tion, transportation, and utility bills; 63.9% of those with
hardships in nutrition, transportation, and medical finance).

The Adjusted Association of Social Determinant
and Demographic Factors with Food Insecurity:
Multiple Logistic Regression Result

After adjusting for other factors included in the multiple
logistic regression, housing status was significantly asso-
ciated with food insecurity (Table 3). Those who were
homeless-sheltered (i.e. who were staying in an emergency
shelter, transitional, or supportive housing for homeless)
were 1.29 times (95% CI 1.04-1.61, p=0.02) as likely to
experience food insecurity, compared to those in stable
housing. For those who were homeless-unsheltered, the
odds of food insecurity were 2.16 times (95% CI 1.64-2.84,
p=0.00), indicating that this group was at a greater risk of
food insecurity.

Table 2 Social risk factors among people who are at risk of food insecurity

Social risk factor]l Social risk factor2 Social risk factor3 Food security

Total (n) Total (%:)

Food secure

Food insecure

n % (Column) % (Row) n

% (Column) % (Row)

Nutrition only 421 54.4
Nutrition Utility 91 11.8
Nutrition Transportation 91 11.8
Nutrition Medical finance 42 54
Nutrition Transportation Utility 20 2.6
Nutrition Employment 13 1.7
Nutrition Transportation Medical finance 13 1.7
Other 83 10.7
Total 774

100.0

222 1474 54.7 77.8 1895 54.6
19.1 386 143 80.9 477 13.8
18.9 390 145 81.1 481 139
39.3 65 24 60.7 107 3.1
244 62 23 75.6 82 24
21.7 47 1.7 78.3 60 1.7
36.1 23 0.9 63.9 36 1.0
252 247 9.2 74.8 330 9.5
223 2694 100.0 1.7 3468 100
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Table 3 Adjusted associations

T Independent variable Group Reference Adjusted 95% CI P
f)f socw}l risk fac.tors anq food OR (AOR) —————
insecurity: multiple logistic Lower Upper
regression results
Housing status Homeless-sheltered Stable housing  1.29 1.04 1.61 0.02
Homeless-unsheltered ~ Stable housing  2.16 1.64 2.84 0.00
Transportation need Yes No 1.00 0.81 1.23 0.96
Utility need Yes No 1.29 1.04 1.59 0.01
Criminal justice need  Yes No 0.94 0.57 1.57 0.83
Employment need Yes No 1.02 0.71 1.45 0.91
Medical financial need  Yes No 0.51 0.39 0.66 0.00
Gender Female Male 1.22 1.02 1.46 0.02
Age 30-39 Under 29 0.92 0.64 1.32 0.67
4049 Under 29 0.81 0.57 1.14 0.23
50-64 Under 29 0.73 0.53 1.00 0.05
65+ Under 29 0.68 0.45 1.01 0.05
Race/ethnicity Black White 1.30 1.03 1.64 0.02
Asian White 1.25 0.75 2.06 0.38
Hispanic White 1.07 0.87 1.32 0.50
AI&AN White 1.14 0.86 1.51 0.34
Veteran Veteran No veteran 0.93 0.66 1.30 0.67
Education HS or below BS or above 1.40 1.11 1.75 0.00
Some college BS or above 1.22 0.96 1.56 0.10
Health insurance Medicaid Private 0.86 0.55 1.35 0.52
Medicare Private 0.70 0.42 1.18 0.18
Medi-medi Private 1.05 0.64 1.71 0.84
No insurance Private 0.79 0.48 1.31 0.37
Other Private 0.97 0.57 1.67 0.93
FPL Under 138% 301%+ 0.94 0.36 2.40 0.90
139-200% 301%+ 1.06 0.40 2717 0.90
201-300% 301%+ 0.81 0.28 2.29 0.69
Employment status Disabled Employed 1.02 0.78 1.32 0.87
Retired Employed 0.77 0.53 1.11 0.16
Unemployed Employed 1.02 0.79 1.32 0.84

AI/AN American Indians or Alaskan Native

Additionally, the utility bill hardship was significantly
associated with food insecurity. Those with the utility bill
hardship were 1.29 times as likely to experience food inse-
curity (95% CI 1.04-1.59, p=0.01), compared to those
without utility hardships. However, the likelihood of food
insecurity was approximately 49% lower (AOR 0.51; 95%
CI 0.39-0.66, p=0.00) among people with the hardship in
paying for their medical costs. Other hardships including
transportation, criminal justice, and employment were not
significantly associated with food insecurity.

Several socio-demographic variables were significantly
associated with food insecurity. Females were 1.2 times
more likely to experience food insecurity (95% CI 1.02-1.46,
p=0.01). A greater likelihood of food insecurity was also
found among Black people (AOR 1.3; 95% CI 1.03-1.64,
p=0.02) when compared to White people, and those with
a high school degree or below education (AOR 1.4; 95% CI
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1.11-1.75, p=0.00) compared to those with college degree
or higher. No other significant associations were found.

Discussion

The purpose of this study was to examine the intersection
of food insecurity and housing instability, along with meas-
uring needs for several SDoH hardships that similar stud-
ies do not take into account when analyzing nutrition or
housing. We found that food insecurity is significant among
unsheltered homeless clients, along with utility bill payment
issues. Other populations of clients that experience signifi-
cantly high rates of food insecurity are Black, female, and
those with a high school or below level of education. Con-
tradictory to our expectation, those with a hardship in paying
for medical expenses were less likely to experience food
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insecurity. This finding calls for further examination as to
why medical expenses are not associated with someone who
would have a higher risk of food insecurity. In general, our
results align with similar findings of other studies in terms
of social risk factors having an effect on nutrition, housing,
and overall SDoH [5, 14, 17].

Unsheltered homeless clients had a high probability of
experiencing food insecurity. Community resource centers
can connect clients to a range of housing services for fami-
lies, long term transitional housing, and housing services for
seniors. Although these programs exist, the 2020 Regional
Homelessness Count found that there are 7619 homeless
people in San Diego County [19]. The survey also showed
that 52 families are unsheltered and 660 individuals are
chronically homeless.

Since Black, female, and people with a lower level of
education experience higher rates of food insecurity among
clients, it is vital to analyze the resources and conditions of
these populations. Neighborhood conditions affect physical
access to food because people living in some urban areas,
rural areas, and low-income neighborhoods may have lim-
ited access to full-service supermarkets or grocery stores.
Predominantly Black and Hispanic neighborhoods have
fewer full-service supermarkets than predominantly White
and non-Hispanic neighborhoods [9]. Food assistance pro-
grams, such as the National School Lunch Program (NSLP),
the Women, Infants, and Children (WIC) program, and the
Supplemental Nutrition Assistance Program (SNAP) have
the capacity to address these barriers to accessing healthy
food [20], but more than one resource addressing the SDoH
may be necessary to better health outcomes.

Greater collaboration of community resources could
be a possible step in ensuring all around wellness of San
Diego residents and beyond [21]. To give rise to this novel
approach, 2-1-1 San Diego designed the Community Infor-
mation Exchange (CIE). The CIE enables partner organiza-
tions to share information about clients’ needs and services
used in order to facilitate better care coordination and ensure
that clients’ overlapping needs are met. It also provides the
community with valuable data about the resources they
needed, but couldn’t get, whether due to ineligibility or lack
of the resource altogether.

Policies directly shape our environments- creating posi-
tive or negative effects on the SDoH. From national to local
levels of government, addressing the issues in our commu-
nities with evidence-based policies can greatly increase the
well-being of people living in these areas. Now with the
COVID-19 pandemic, these issues have made the SDoH
even more pertinent to study. The loss of jobs perpetuated a
series of spiraling events that are all connected to the SDoH.
From loss of income, growing food insecurity levels, home-
lessness increasing, and a general lack of resources, we must
act quickly to better the health of our communities [22]. By

further researching the association of housing instability and
food insecurity, we can better inform public health strategies
that address health disparities present in communities.

Limitations

A limitation of this study is that food insecurity was meas-
ured through an adapted version of the USDA HFSSM,
which does not fully utilize all questions found in this
national scale, however, the adapted version captures the
three pillars of food security—availability, access, and
utilization. This study is only representative of San Diego
County from one community organization. Clients call
into 2-1-1 San Diego because they need assistance and are
inclined to get help. Therefore, this study analyzed the needs
of people who are already at risk of associated hardships.
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