
Open camera or QR reader and
scan code to access this article

and other resources online.

ORIGINAL RESEARCH Open Access

Food Insecurity Disparities and Mental Health Impacts
Among Cancer Survivors During the COVID-19 Pandemic
Marlene Camacho-Rivera,1,* Jessica Yasmine Islam,2 Diane R. Rodriguez,3 Denise C. Vidot,4 and Zinzi Bailey4

Abstract
Introduction: Food insecurity can negatively impact adherence and receipt of high-quality cancer care. The pur-
pose of the study was to (1) compare the prevalence of COVID-19-associated food insecurity by cancer history
and (2) examine determinants associated with COVID-19-related food insecurity among cancer survivors.
Methods: We used nationally representative data from the 2020 COVID-19 Household Impact Survey
(n = 10,760). Our primary exposure was participants’ self-report of a cancer diagnosis (n = 854, 7.1%). Primary out-
comes of food insecurity were categorized by the following questions: ‘‘We worried our food would run out be-
fore we got money to buy more’’ or ‘‘The food that we bought just didn’t last, and we didn’t have money to get
more’’; respondents were categorized as food insecure if they chose often true or sometimes true. Multivariable
Poisson regression was used to identify demographic determinants of food insecurity among cancer survivors.
Results: Thirty-two percent of cancer survivors were food insecure. Cancer survivors 30–44 years of age and
those ‡ 60 years of age were more likely to report being food insecure compared to respondents without a his-
tory of cancer, respectively (30–44 years, 59.9% vs. 41.2% p = 0.01, ‡ 60 years 27.2% vs. 20.2%, p = 0.01). Cancer
survivors without a high school diploma were more likely to report food insecurity compared to adults with
no history of cancer (87.0% vs. 64.1%, p = 0.001). In multivariable models, uninsured cancer survivors (adjusted
prevalence ratio [aPR] aPR: 2.39, 95% CI: 1.46–3.92) and those on Medicaid (aPR: 2.10, 95% CI: 1.40–3.17) were
also more likely to report being food insecure.
Conclusion: Food insecurity during the COVID-19 pandemic is vast, but disparities persist. Among cancer survi-
vors, differences in food insecurity were observed by age and socio economic status. Cancer survivors experienc-
ing food insecurity more frequently reported mental health symptoms of depression, loneliness, and
hopelessness compared to those who were food secure.
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Introduction
The COVID-19 pandemic and resulting lockdowns
have caused widespread economic, social, and public
health effects. One such consequence of the pandemic
has been an increase in households facing food insecu-
rity in the United States.1 The United Nations defines
food security as when people ‘‘have physical and eco-
nomic access to sufficient safe and nutritious food that
meets their dietary need requirement and food prefer-
ences.’’2 They further define four dimensions that must
be met to be food secure, including physical availability
of food, economic and physical access to food, food uti-
lization, and the stability of these factors over time.2

According to the United States Department of Agri-
culture (USDA) annual report in 2018, 11.1% of house-
holds in the United States were food insecure at any
point during the year.3 Food insecurity is more com-
mon in urban areas, immigrant and ethnic minority
populations, and households that earn below 185% of
the federal poverty line.3,4 Food insecurity parallels
economic conditions such as unemployment rates
and poverty.1,5 During periods of economic downturn,
there is a corresponding increase in food insecurity.5

For example, during the recession in the United States
that began in 2008, there was an increase in food inse-
curity, increased usage of food pantries, and an increase
in unemployment.6

Food insecurity is a threat to public health; patients
who screen positive for food insecurity have higher risk
of adverse health outcomes, including diabetes, hyper-
tension, mental illness, and increased mortality.1,7 Food
insecurity is also associated with significantly more
emergency department visits and hospitalizations
with subsequently higher health care expenditures.8

In a Canadian study of households facing food insecu-
rity, these populations had a significantly higher rate
of anxiety and mental health symptoms during the
COVID-19 pandemic than households that were food
secure.9 In addition to higher rates of psychological
symptoms, food insecurity can weaken the body’s
immune system, making an individual more suscepti-
ble to infection.10

The COVID-19 pandemic has disrupted all four
factors that contribute to food security. Millions of
Americans lost their jobs in the months following
lockdowns and social distancing measures, resulting
in new or worsening economic barriers to food secu-
rity. Public transportation was disrupted with decrea-
sed access in efforts to maintain social distancing,
presenting a physical barrier to obtaining food.1 In

addition, millions of Americans stayed home in efforts
to decrease the spread of COVID-19. In a study of the
early effects of COVID-19, a web-based survey was
administered to adults who earned < 250% of the fed-
eral poverty line between March 19 and March 24,
2020, when lockdowns and social distancing efforts
were just beginning to take place.11

In this study, 44% were food insecure, and an addi-
tional 20% had marginal food security.11 A population-
level survey in Vermont demonstrated a 32% increase
in household food insecurity in the first 2 weeks of
April 2020, with 35% of food-insecure households
being newly food insecure.1 The economic factors,
social distancing measures, and social determinants
in the wake of the COVID-19 pandemic make vul-
nerable populations especially susceptible to food
insecurity.12

Cancer patients and those with a history of cancer
are vulnerable to food insecurity, especially if they are
an underserved population.13–15 Food insecurity may
be prevalent in cancer patients for several reasons,
including high cost of medical care, changes in employ-
ment or income after cancer diagnosis, or other causes
of financial strain.13,16 Food insecurity in cancer pati-
ents is associated with worse quality of life and psy-
chological well-being.15 In a study of over 1300
underserved patients receiving cancer care in New
York City, 41% had low food security, and 17% had
very low food security.13 In another study of urban
low-income cancer patients, 56% were found to be
food insecure.4 Younger age, primarily Spanish speak-
ing, and not having a primary care provider were fac-
tors associated with a greater degree of food insecurity
in cancer patients.4

The COVID-19 pandemic has had wide-ranging
effects on the U.S. economy and food insecurity in
vulnerable populations. Cancer patients are susceptible
to financial strain and food insecurity due to cancer
treatment cost, loss of employment, and competing
demands. Therefore, those with a current or past his-
tory of cancer diagnosis may be especially vulnera-
ble to the economic effects of the pandemic. To our
knowledge, no study has examined the economic
effects of the COVID-19 pandemic, specifically on
those with a current or past history of cancer, who
are a uniquely vulnerable population.

The aim of this study was to (1) compare the prev-
alence of COVID-19-associated food insecurity by
cancer history, (2) examine determinants associated
with COVID-19-related food insecurity among cancer
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survivors, and (3) identify associations between
COVID-19-related food insecurity and mental health
symptoms among cancer survivors.

Methods
COVID-19 impact survey
We used publicly available data from the COVID-19
Impact survey, a weekly survey administered to a
nationally representative sample of 10,760 adults in
the United States by the NORC at University of
Chicago for the Data Foundation.17 The survey was
administered starting in April 2020, with the aim to
assess physical, mental, and economic health in the
United States.17 For this analysis, we leveraged the
national data collected during week 1 (April 20–26,
2020), week 2 (May 4–10, 2020), and week 3 (May
30–June 8, 2020), which were merged for this analysis.
As the study was a secondary data analysis of a publicly
available dataset, the Downstate Health Sciences Uni-
versity IRB deemed the study exempt.

AmeriSpeak sample
Funded and operated by NORC at the University of Chi-
cago, AmeriSpeak� is a probability-based panel designed
to be representative of the U.S. household population.
During the initial recruitment phase of the AmeriSpeak
panel, randomly selected U.S. households were sampled
using area probability and address-based sampling,
with a known, nonzero probability of selection from
the NORC National Sample Frame.

These sampled households were then contacted by U.S.
mail, telephone, and field interviewers (face to face). The
panel provides sample coverage of *97% of the U.S.
household population. Those excluded from the sample
include people with P.O. Box only addresses, some ad-
dresses not listed in the U.S. Postal Service Delivery
Sequence File, and some newly constructed dwellings.
While most AmeriSpeak households participate in sur-
veys by web, non-internet households were able to partic-
ipate in AmeriSpeak surveys by telephone.

Households without conventional internet access, but
having web access through smartphones could
participate in AmeriSpeak surveys by web. AmeriSpeak
panelists participate in NORC studies or studies con-
ducted by NORC on behalf of governmental agencies, ac-
ademic researchers, and media and commercial
organizations. Interviews were conducted in English
and Spanish. Interviews were conducted with adults 18
years of age and older and representing the 50 states
and the District of Columbia. Panel members were

randomly drawn from AmeriSpeak. In households with
more than one adult panel member, only one was se-
lected at random for the sample. Invited panel members
were given the option to complete the survey online or by
telephone with an NORC telephone interviewer.

The number of participants invited, and percent-
age of interviews completed by week are as follows:
11,133 invited with 19.7% interviews completed during
week 1; 8570 invited with 26.1% interviews completed
during week 2; and 10,373 invited with 19.7% inter-
views completed during week 3. The analytic sample
includes 10,760 adults nationwide. The final analytic
sample was weighted to reflect the U.S. population
of adults 18 years of age and older. The demogra-
phic weighting variables were obtained from the 2020
Current Population Survey.

Cancer survivors
We defined cancer survivors as those participants with
a self-reported cancer diagnosis. Participants were
asked the following question: ‘‘Has a doctor or other
health care provider ever told you that you have any
of the following: diabetes; high blood pressure or
hypertension; heart disease, heart attack or stroke;
asthma; chronic lung disease or chronic obstructive
pulmonary disease; bronchitis or emphysema; allergies;
a mental health condition; cystic fibrosis; liver disease
or end-stage liver disease; cancer; a compromised im-
mune system; or overweight or obesity.’’ We defined
those who selected ‘‘Cancer’’ as a cancer survivor, sim-
ilar to our previously published work.18,19

Primary outcomes—food insecurity and mental
health symptoms
Our primary measures for this analysis were food inse-
curity and mental health symptoms. We defined food
insecurity using the following questions: please indicate
whether the following statements were often true,
sometimes true, or never true over the past 30 days:
‘‘We worried our food would run out before we got
money to buy more.’’ ‘‘The food that we bought just
didn’t last, and we didn’t have money to get more.’’
Participants who reported often true or sometimes
true to either of the two previous statements were cat-
egorized as reporting food insecurity.

Participants were also asked to self-report whether,
in the past 7 days, they had received, applied for,
tried to apply for, or did not receive nor apply for
any of the following income assistance: Food pan-
try assistance or Supplemental Nutrition Assistance
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Program (SNAP). Participants who had reported
receiving or trying to apply for food pantry assis-
tance or SNAP were considered food insecure.

Next, to evaluate mental health symptoms, partici-
pants were asked to report symptoms of anxiety,
depression, loneliness, hopelessness, and physical reac-
tion to experiences during the COVID-19 pandemic in
the 7 days before survey administration. Participants
were able to choose from the following list of options
for each mental health symptom: not at all or < 1,
1–2, 3–4, and 5–7 days. For multivariable analyses,
we categorized the frequency of mental health symp-
toms as follows: not all or < 1 day, 1–2 days per
week, and 3–7 days per week due to limited sample size.

Covariates
The following covariates were included in the multivar-
iable analyses: age (18–29, 30–44, 25–59, and 60 + ),
gender (male/female), marital status (married/living
with a partner, widowed/divorced/separated, or never
married), race/ethnicity categories (non-Hispanic
[NH] White, NH-Black, Hispanic, NH-Asian, or NH-
Other), education categories (no high school diploma,
HS graduate or equivalent, some college, or baccalaure-
ate degree or above), employment status (employed/
unemployed), household income ( < $50,000, $50,000
to < $100,000, or ‡ $100,000), population density
(rural, suburban, or urban), census region (Northeast,
Midwest, South, or West), and insurance type (pur-
chased plan/employer sponsored/TRICARE/Medicaid/
Medicare/Dually eligible/VA/uninsured).

Data analysis
Descriptive statistics are summarized, by cancer survi-
vorship status, in percentages among all respondents
and include a margin of error of – 3.0 percentage
points at the confidence intervals (95% CI). We used
chi-square tests to compare the prevalence of food
insecurity among cancer survivors compared to
adults without a history of cancer by key demogra-
phic covariates. To identify demographic groups that
may be more likely to report food insecurity, we esti-
mate determinants of food insecurity among cancer
survivors.

We computed prevalence ratios (PRs) with Poisson re-
gression using robust estimation of standard errors.20,21

Potential variables for inclusion in the model were
assessed using available sociodemographic variables
and bivariate Poisson regression analysis. Due to the
exploratory nature of this analysis using a predictive

framework, an arbitrary p-value of < 0.10 was used
as criteria to include the variable in the multivari-
able Poisson regression model. For multivariable
Poisson regression models, adjusted prevalence ratios
(aPR) and 95% CIs for each independent variable
were calculated.

Next, we used multinomial logistic regression to eval-
uate associations between food insecurity and mental
health symptoms reported in the last 7 days among
cancer survivors. We adjusted for age, sex, race/ethnicity,
annual household income, education, insurance status,
employment status, and area of residence (urban/
rural). To address concerns regarding existing mental
health symptoms before the COVID-19 pandemic, we
conducted a sensitivity analysis to evaluate mental
health symptoms among those without a history of
a mental health condition based on self-report. We
were able to assess the history of a mental health con-
dition through the following question: ‘‘Have you ever
been diagnosed by a doctor or health care pro-
vider ever said you have a mental health condition?’’

Although ‘‘mental health condition’’ may include
several conditions, we were able to focus on those
without clinical depression and anxiety using this
approach. Based on the exploratory nature of this
analysis, we did not include an adjustment for multi-
ple comparisons.22,23 All statistical analyses were con-
ducted using Stata IC 15 (StataCorp LLC, College
Station, TX). Sampling weights were applied to provide
results that were nationally representative of the U.S.
adult population.

Results
There were 10,720 adult participants in the COVID-19
impact survey (Table 1). To the item ‘‘over the past 30
days, we worried our food would run out before we got
money to buy more,’’ 6.2% (5.5–6.9) answered ‘‘Often
true’’ and 20% (18.9–21.2) answered ‘‘sometimes
true,’’ with no significant difference between cancer
survivors and noncancer survivors (Table 2). Overall,
the prevalence of food insecurity decreased with
increasing age, with 47.3% of those 18–29 years of
age reporting food insecurity and 21% of those older
than 60 years reporting food insecurity.

The highest rates of food insecurity were reported in
individuals who self-identified as NH Black (50.9%) or
Hispanic (49.6%), and lowest rates were reported
among NH White participants (25.6%). Participants
not currently employed were more likely to be food
insecure (39.8%) than employed participants (27.5%).
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More education was associated with decreased preva-
lence of food insecurity. Those who reported not hav-
ing a high school diploma were most likely to be
food insecure (65.3%), while the least likely had a bac-
calaureate degree or above (16%). Other demographic
factors associated with the highest prevalence of
food insecurity include household income less than

$30,000 (63.4%), living in a rural area (36.5%), and
having Medicaid (66.8%) or Indian Health Service
insurance (82.5%).

Among Hispanic participants, there was a signifi-
cant increase in prevalence of food insecurity in non-
cancer survivors (50.6%) when compared to cancer
survivors (24.2%, p < 0.01). In participants with no

Table 1. Characteristics of COVID Impact Survey Respondents by Cancer Survivorship Status (n = 10,760)

Total (n = 10,760) Cancer survivors (n = 854)
Respondents never diagnosed

with cancer (n = 9906)

Col % 95% CI Col % 95% CI Col % 95% CI

Age
18–29 20.5 19.3–21.9 3.0 1.8–4.9 22.0 20.7–23.4
30–44 25.3 24.2–26.4 9.4 6.9–12.6 26.6 25.5–27.8
45–59 24.3 23.2–25.4 23.0 19.4–27.0 24.4 23.2–25.5
60 + 29.9 28.8–31.1 64.7 60.3–68.9 27.0 25.8–28.2

Sex
Male 48.4 47.0–49.7 47.6 43.2–51.9 48.4 47.0–49.8
Female 51.6 50.3–53.0 52.4 48.1–56.8 51.6 50.2–53.0

Marital status
Married/living with partner 57.3 55.9–58.6 57.0 52.6–61.3 57.3 55.9–58.7
Widowed/divorced/separated 18.5 17.5–19.5 31.2 27.3–35.4 17.4 16.4–18.4
Never married 24.2 23.0–25.5 11.8 9.1–15.3 25.3 24.0–26.6

Race/ethnicity
White, NH 62.8 61.5–64.2 75.3 71.0–79.1 61.8 60.4–63.2
Black, NH 11.6 10.8–12.5 11.6 8.7–15.4 11.6 10.7–12.5
Hispanic 16.5 15.4–17.7 8.3 6.1–11.3 17.2 16.1–18.4
Other, NH 8.5 7.7–9.3 4.0 2.9–5.7 8.9 8.0–9.8

Employed in the past 7 days 49.9 48.6–51.3 31.9 28.1–36.2 51.5 50.1–52.9
Education

No HS diploma 9.6 8.7–10.7 6.4 4.4–9.3 9.9 8.9–11.0
HS graduate 28.1 26.8–29.5 30.3 26.0–34.9 28.0 26.6–29.4
Some college 27.7 26.7–28.8 27.9 24.7–31.4 27.7 26.7–28.8
Baccalaureate or above 34.5 33.3–35.7 35.4 31.3–39.7 34.4 33.2–35.7

Household income
< $30,000 26.8 25.6–28.1 26.9 23.0–31.2 26.8 25.5–28.1
$30,000 to < $50,000 18.7 17.8–19.7 21.6 18.3–25.4 18.5 17.5–19.5
$50,000 to < $75,000 18.6 17.6–19.6 17.0 14.1–20.4 18.7 17.7–19.8
$75,000 to < $100,000 13.5 12.7–14.5 9.9 7.8–12.5 13.9 12.9–14.8
‡ $100,000 22.4 21.3–23.5 24.5 20.9–28.5 22.2 21.0–23.4

Region
Northeast 17.4 16.3–18.5 17.2 13.9–21.1 17.4 16.3–18.6
Midwest 20.8 19.9–21.8 22.4 19.1–26.1 20.7 19.7–21.7
South 37.9 36.5–39.2 34.9 30.7–39.2 38.1 36.7–39.5
West 23.9 22.9–25.1 25.5 22.0–29.4 23.8 22.7–25.0

Population density
Rural 9.0 8.3–9.8 13.4 10.4–17.0 8.7 8.0–9.4
Suburban 18.7 17.7–19.7 20.0 16.9–23.6 18.6 17.6–19.6
Urban 72.3 71.1–73.4 66.6 62.3–70.7 72.7 71.5–73.9

Insurance type or health coverage plans
Purchased plan 17.1 16.1–18.2 20.2 17.0–23.8 16.9 15.8–18.0
Employer sponsored 51.9 50.6–53.3 47.0 42.6–51.4 52.3 50.9–53.7
TRICARE 4.8 4.3–5.4 6.8 4.8–9.5 4.7 4.2–5.2
Medicaid 23.5 22.3–24.6 30.3 26.1–34.8 22.9 21.7–24.1
Medicare 25.4 24.3–26.6 56.1 51.6–60.4 22.8 21.7–24.0
Dually eligible (Medicare and Medicaid) 10.1 8.9–11.3 9.0 7.9–10.3 23.5 17.8–30.2
VA 4.4 4.0–4.9 8.8 6.6–11.6 4.1 3.6–4.6
Indian Health Service 1.2 0.9–1.6 0.3 0.1–0.8 1.3 0.9–1.7
No insurance 8.8 8.0–9.6 3.0 1.8–4.9 9.2 8.4–10.1

CIs, confidence intervals.
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high school diploma, cancer survivors were more likely
to be food insecure (87%) than noncancer survivors
(64.1%, p < 0.01). In those who reported some college,
however, respondents never diagnosed with cancer
reported a significantly higher rate of food insecu-
rity (35.6%) compared to cancer survivors (24.9%,
p < 0.001). In participants with no health insurance,
80.7% of cancer survivors were food insecure, com-
pared to 56.5% of those who were never diagnosed
with cancer (56.5%, p = 0.01).

Within the cancer survivor group (n = 854), there
were several factors that were independently associated
with an increased risk of food insecurity (Table 3).
Cancer survivors with health insurance through Med-
icaid or no insurance had higher PRs of financial inse-
curity (PR 2.1 and 2.39, respectively). Those with no
high school diploma or a high school level of educa-
tion had higher risk of food insecurity than those
with baccalaureate or above (PR 2.63 and 1.94, respec-
tively). Household income < $30,000 was associated
with higher risk of food insecurity than income over
$100,000 (PR 2.16; 95% CI 1.15–4.07). Living in a
rural area was also associated with a higher risk of
financial insecurity than living in an urban area
(PR 1.51; 95% CI 1.07–2.12).

Being a cancer survivor with food insecurity increa-
sed risk of mental health symptoms compared to those
who were food secure (Fig. 1). Cancer survivors facing
food insecurity had an odds ratio of 9.41 (4.56–19.4) of
feeling nervous or anxious 3–7 days per week, and 1.91

(1.02–3.55) for 1–2 days per week. Cancer survivors
who were food insecure had higher odds ratios of feel-
ing depressed (6.21, 95% CI 3.19–12.11), lonely (4.65,
95% CI 2.26–9.55), or hopeless (2.65, 95% CI 1.38–
5.08) for 3–7 days per week compared to cancer survi-
vors who were not food insecure. Cancer survivors
who were food insecure also had higher odds ratio of
feeling lonely 1–2 days per week (2.21, 95% CI 1.23–
3.95) when compared to food-secure cancer survivors.

Discussion
In this study, there was a high prevalence of food inse-
curity reported in the immediate aftermath of the
COVID-19 pandemic, from April to June 2020, when
social distancing measures were taking place and mil-
lions of Americans became unemployed. Twenty-six
percent of respondents overall reported that in the
last month, they worried food would run out at least
some of the time and 21% said the food they bought
did not last and they did not have money to buy
more. This compares to the USDA annual report in
2019 that showed 11% of households in the United
States faced food insecurity at any point during the
year.3

The factors associated with an increased risk of
food insecurity within the group of cancer survivors
mirrored those in the general population and include
mid-age categories (ages 30–44 and 45–49 years),
lower levels of education, household income of less
than $30,000 per year, residing in a rural area, and

Table 2. Prevalence of Food Insecurity by Cancer Survivorship Status (n = 10,760)

Total Cancer survivors No cancer

Col % 95% CI Col % 95% CI Col % 95% CI

Food insecurity measures
Over the past 30 days, we worried our food would run out before we got money to buy more

Often true 6.2 5.5–6.9 5.2 3.4–8.0 6.3 5.6–7.0
Sometimes true 20.0 18.9–21.2 17.5 14.0–21.8 20.2 19.0–21.5
Never true 73.8 72.6–75.0 77.2 72.8–81.2 73.5 72.2–74.8

Over the past 30 days, the food that we bought just did not last, and we did not have money to get more
Often true 4.5 4.0–5.1 2.9 1.6–5.2 4.7 4.1–5.3
Sometimes true 16.7 15.6–17.8 15.9 12.4–20.1 16.8 15.7–17.9
Never true 78.8 77.6–79.9 81.2 76.8–84.9 78.6 77.3–79.8

In the past 7 days, have you received, applied for any of the following forms of income assistance, or not?: SNAP (Supplemental Nutrition
Assistance Program)
Received 10.7 9.9–11.5 12.3 9.4–15.9 10.5 9.8–11.4
Applied for 2.2 1.8–2.8 0.8 0.3–1.7 2.4 1.9–3.0
Tried to apply for 1.9 1.5–2.2 1.0 0.5–2.2 1.9 1.6–2.3
Did not receive nor apply for any 85.2 84.3–86.2 85.9 82.2–89.0 85.2 84.2–86.1

In the past 7 days, have you received, applied for any of the following forms of income assistance, or not?: A food pantry
Received 6.7 6.1–7.4 7.9 5.8–10.7 6.6 6.0–7.3
Applied for 0.9 0.6–1.2 0.9 0.3–2.1 0.9 0.6–1.3
Tried to apply for 1.0 0.8–1.3 0.0 0.0–0.1 1.1 0.8–1.5
Did not receive nor apply for any 91.4 90.6–92.1 91.2 88.3–93.4 91.4 90.6–92.2
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having Medicaid (compared to non-Medicaid) or no
insurance coverage (compared to any insurance).
Each of these factors independently increased risk of
reporting food insecurity. This aligns with previous
studies showing that these factors increase an individ-
ual’s risk of facing food insecurity.7 Minority popu-
lations and those with low income are vulnerable
populations who have been disproportionately affected
by the COVID-19 pandemic. They have higher risk of
infections as well as higher risk of facing job loss and
financial insecurity.

The goal of this study was to assess whether cancer
survivors had a higher risk of facing food insecurity
in the immediate aftermath of the pandemic than
those never diagnosed with cancer. Within the age
groups of 30–44 and over 60 years, cancer survivors
had significantly higher rates of food insecurity than
those never diagnosed with cancer. Cancer survivors
with no high school diploma as well as those with no
health insurance also faced significantly higher rates
of food insecurity than those never diagnosed with
cancer.

On the other hand, within the Hispanic population
and within the group that has some college education,
those never diagnosed with cancer faced significantly
higher rates of food insecurity than cancer survivors.
Among individuals who have some college education,
there could have been differences in the distribution
of those enrolled in college by cancer history. Although
we are unable to ascertain whether those with some
college education were currently enrolled in colleges
or universities, there is emerging evidence of the bur-
den of food insecurity among college students during
the COVID-19 pandemic.24–30 Hispanic survey respon-
dents were generally younger than other racial/ethnic
groups, with only 17% older than 60 years, compared
to NH-White adults (35% over the age of 60 years)
and NH-Black adults (30% older than 60 years).

Due to their younger age distribution, the propor-
tion of Hispanic adults with cancer was also lower
than other racial/ethnic categories (3% compared to
9% of NH-White adults and 8% of NH-Black adults).
Although we were unable to account for household
composition within the study, Hispanic adults without
a history of cancer may have had more children within
the household. Other nationally representative surveys
have found the highest burden of food insecurity
among households with children.31,32

This study also examined what factors within the can-
cer survivor population were the greatest determinants

Table 3. Determinants of Food Insecurity Among Cancer
Survivors (n = 853)

Unadjusted
PR 95% CI

Adjusted
PR 95% CI

Age
18–29 1.90 1.12–3.24 1.31 0.76–2.27
30–44 2.20 1.61–3.01 1.42 1.04–1.95
45–49 1.16 0.82–1.64 1.54 1.16–2.03
60 + Ref. Ref.

Sex
Male Ref. Ref.
Female 1.47 1.11–1.94 1.13 0.88–1.46

Marital status
Married/living

with partner
Ref. Ref.

Widowed/divorced/
separated

1.20 0.89–1.62 0.90 0.70–1.15

Never married 1.78 1.25–2.54 1.00 0.71–1.42
Race/ethnicity

White, NH Ref. Ref.
Black, NH 1.82 1.29–2.56 1.00 0.74–1.34
Hispanic 0.84 0.45–1.52 0.88 0.52–1.48
Asian, NH 1.62 0.71–3.70 1.90 0.41–8.92
Other, NH 1.12 0.67–1.87 1.08 0.79–1.49

Insurance typea

Purchased plan 0.69 0.47–1.01 1.16 0.77–1.74
Employer

sponsored
0.50 0.37–0.67 1.16 0.73–1.83

TRICARE 1.09 0.64–1.85 —
Medicaid 3.24 2.48–4.23 2.10 1.40–3.17
Medicare 0.92 0.69–1.21 —
Dually eligible

(Medicare and
Medicaid)b

2.25 1.74–2.91 —

VA 0.90 0.55–1.47 —
Indian Health

Service
2.60 1.92–3.54 2.26 0.87–5.89

No insurance 2.65 2.10–3.34 2.39 1.46–3.92
Employment status

Not employed Ref. Ref.
Employed/

self-employed
0.60 0.43–0.83 0.83 0.57–1.22

Education
No HS diploma 6.30 4.17–9.40 2.63 1.53–4.50
HS graduate 3.46 2.23–5.36 1.94 1.08–3.49
Some college 1.79 1.15–2.81 1.36 0.82–2.27
Baccalaureate

or above
Ref. Ref.

Household income
< $30,000 4.93 2.78–8.74 2.16 1.15–4.07
$30,000 to < $50,000 2.32 1.24–4.34 1.48 0.74–2.96
$50,000 to < $75,000 1.31 0.64–2.59 0.99 0.52–1.91
$75,000 to

< $100,000
1.10 0.48–2.54 0.97 0.47–2.03

‡ $100,000 Ref. Ref.
Region

Northeast Ref. Ref.
Midwest 0.80 0.53–1.19 0.78 0.52–1.19
South 0.88 0.60–1.28 0.67 0.46–0.99
West 0.55 0.35–0.86 0.73 0.46–1.16

Population density
Rural 1.77 1.28–2.44 1.51 1.07–2.12
Suburban 1.06 0.75–1.50 1.05 0.76–1.46
Urban Ref. Ref.

aInsurance variables modeled as binary.
bNot included in the fully adjusted model due to collinearity with

medicaid.
NH, non-Hispanic.
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of financial insecurity. Having Medicaid or no insur-
ance had a PR over 2 of food insecurity compared to
those with health insurance. Education with less than
a high school diploma was also associated with a food
insecurity PR of 2.63 compared to baccalaureate or
above. Household income less than $30,000 also had
an aPR over 2 compared to income over $100,000.
Cancer survivors are vulnerable to facing financial dif-
ficulties and food insecurity, and these factors within
this group further increase their risk of facing these
hardships.

Food insecurity is associated with a worse quality of
life. Cancer survivors facing food insecurity were nine
times more likely to feel nervous or anxious 3–7 days
per week than those who were food secure. They were
also much more likely to feel depressed, lonely, or hope-
less than those who were food secure, and especially so
on more days of the week, as shown in Figure 1.

There are several limitations in this study. Cancer
survivors were defined as anyone with a current or
past history of cancer and did not differentiate those
who currently are undergoing cancer treatment and

those who may have a more remote history of cancer.
In addition, we did not differentiate between differ-
ent subtypes of cancer, which may confer different
risks of financial insecurity. All data, including
demographics, cancer survivorship status, measures
of food insecurity, and mental health symptoms, were
self-reported.

Cancer survivors face a high level of food insecurity
compared to the general population, due to job loss and
the financial impact of cancer care. Food insecurity is
also associated with worse quality of life and increa-
sed risk of adverse health outcomes; therefore, it is an
important factor in public health. This study demon-
strated that cancer survivors with food insecurity had
drastically higher prevalence of mental health symp-
toms than those who did not face food insecurity.

The COVID-19 pandemic disproportionately affec-
ted populations that were already vulnerable to food
insecurity, compounding a problem that already exis-
ted in the United States. There has been a drastic
increase in unemployment in the United States as
well as the population of households facing economic

FIG. 1. Associations of food insecurity with mental health symptoms among cancer survivors in the United
States (n = 854). Reference group: not at all or < 1 day. Conditional odds ratios presented on the logarithmic
scale. Models adjusted for age, sex, race/ethnicity, education, annual household income, insurance status,
employment status, and area of residence (urban/rural).
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hardship. In patients newly diagnosed with cancer,
screening for financial and food security could be an
important part of their cancer care. In other patients,
health care providers can screen for food insecurity
and provide resources when necessary. In this way,
health care providers can play an important role in
addressing disparities that make populations more
vulnerable to the economic effects of the pandemic.
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