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Abstract

The number of individuals in the United States who report food insecurity doubled between 2005 and 2012,
with little research investigating possible disparities across time in food-insecure populations. The aim of this
study was to investigate trends in food insecurity between 2001–2017 by sex, race/ethnicity, income, and age.
Adults participating in the National Health Interview Survey (NHIS) between 2011–2017 were included in the
study. Food insecurity was dichotomized based on affirmative responses to the Food Security Survey Module.
Statistical analysis included logistic regression to investigate trends in food insecurity over time by each
demographic variable (age, sex, race/ethnicity, income) adjusted by survey year and demographic variables.
After adjustment, those ages ‡65 years were 39% less likely (OR = 0.61, 95% CI [0.57,0.65]) to report food
insecurity compared to those ages 18–34; females were 23% more likely to be food insecure than males
(OR = 1.23, 95% CI [1.19,1.27]); non-Hispanic blacks were 1.7 times more likely (OR = 1.69, 95% CI
[1.62,1.76]) to be food insecure than non-Hispanic whites; and a clear gradient existed by income, with lower
incomes more likely to be food insecure. Disparities in food insecurity exist across age, race/ethnicity, sex, and
income and were consistent over time. These results suggest that targeted programs may be necessary to
decrease food insecurity in particularly vulnerable subpopulations, and barriers to access and use of existing
programs need to be investigated.
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Introduction

The number of individuals in the United States who
report food insecurity doubled from 9% to 18% between

2005 and 2012.1 Declines in levels of food insecurity have
since been seen in the overall population; however, some
groups continue to experience high levels of food insecurity.2

Defined by the US Department of Agriculture as an inability to
or limitation in accessing nutritionally adequate foods, food
insecurity has been hypothesized to be a potentially modifiable
mechanism that helps explain the influence of poverty on
health among individuals of low socioeconomic status.2–7

Significant evidence supports a relationship between food in-
security, mental and physical health, and an individual’s

ability to manage health conditions.8–10 Food insecurity is
associated with overall lower dietary quality, and individuals
who are food insecure report concerns that include anxiety
surrounding food insufficiency, the need to make food budget
adjustments throughout the month, alterations in the types of
food obtained, and the need to reduce food intake.2,4,7 Food
insecurity also is associated with all-cause mortality in the
United States with lifestyle factors explaining much of the
relationship.11 Finally, the lack of resources is not limited to
the ability to purchase food, with 1 in 3 US adults reporting an
inability to afford food, medication, or both.12,13

A better understanding of the social and economic factors
influencing health, such as food insecurity, may help direct
interventions to address health disparities seen across and
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within populations.9,14 Generally, individuals who report
food insecurity are younger, female, from a racial/ethnic
minority group, and have lower educational levels or lower
socioeconomic status compared to those reporting food se-
curity.3,12,15,16 Minorities and individuals with chronic
medical conditions influenced by diet have been shown to
report higher levels of food insecurity.1,12,15–18 In addition,
there is some indication that women and men respond dif-
ferentially to food insecurity, which often is seen in a dif-
ferential influence of combined food insecurity and high
obesity in low-income women.8,19 Although some studies
have investigated whether trends occur over time, these
analyses tend to focus on changes within subpopulations as
opposed to differences between these groups.

Because access to different federal and local programs that
can assist food-insecure individuals (eg, the Supplemental
Nutrition Assistance Program [SNAP], the Women, Infants,
and Children [WIC] program) differ by race/ethnicity, sex,
and income, investigation of whether specific subpopulations
have higher food insecurity over time is important. A recent
study showed that structural barriers, such as transportation,
obtaining an appointment, child care, and taking off work,
impact the number of individuals who are eligible for but do
not take part in federal programs.20 The barriers themselves
or the way in which these barriers influence individuals’ ac-
cess to programs may differ by demographic factors. For
example, in an analysis of women eligible for WIC partici-
pation, Hispanics and non-Hispanic blacks were more likely
to participate; however, fewer social supports and more
structural barriers decreased the likelihood of participation.20

A greater proportion of eligible nonparticipants were noted in
income ranges from $20,000-$24,999, which may be because
of being unaware of eligibility.20 In addition, although SNAP
has been shown to improve caloric, macronutrient, and mi-
cronutrient intake, participants continue to struggle with
meeting dietary guidelines.21–24 Non-Hispanic blacks, in
particular, report a weaker association between food insecu-
rity and diet quality when participating in SNAP.25 Addi-
tional factors, such as food deserts, residential segregation,
and structural racism, also influence the experiences different
demographic groups have with access to and use of programs,
necessitating an understanding of differences in food inse-
curity and whether this varies over time.26–28

Many studies investigate food insecurity, either at a
specific point in time or over time in a specific group. To
understand if differences noted in levels of food insecurity
by sex, race/ethnicity, income, and age across the US pop-
ulation change over time, the research team aimed to in-
vestigate trends in the proportion of individuals reporting
food insecurity between 2001–2017 across a number of
demographic variables. If differences are consistent over
time, this information can inform where additional assis-
tance is needed to reduce possible health disparities result-
ing from food insecurity.

Methods

Data source and study population

This cross-sectional study used data from the National
Health Interview Survey (NHIS), which includes informa-
tion on the health of the civilian, noninstitutionalized pop-
ulation in the United States. NHIS data are used to monitor

trends in illness and disability and to track the country’s
progress in attaining national health goals.29 This study used
7 consecutive years of NHIS data between the years 2011–
2017. Family and person files were used for each year.30

Food insecurity questions were first asked in the year 2011,
so that was selected as the first year of data. For each family,
a single family member serves as the primary respondent for
the family, providing information for all children and adult
family members. A total of 288,079 families participated in
the NHIS survey during 2011–2017. After excluding those
without food security measure responses, 287,836 family
respondents were used in this analysis.

Because the study used publicly available data, no insti-
tutional review board approval was requied.

Food insecurity measure and outcome

During each year of the survey, the same validated scale
for food insecurity was used. Ten questions were asked of
each family using questions and response options from the
US Departement of Agriculture Food Security Survey
Module. A 4-level food security status was calculated based
on the number of affirmative responses using scoring from
Bickel et al4:

1. High Food Security (no affirmative responses)
2. Marginal Food Security (1–2 affirmative responses)
3. Low Food Security (3–5 affirmative responses)
4. Very Low Food Security (6–10 affirmative responses)

These categories were then dichotomized into the out-
come: Food Secure (categories 1 & 2) and Food Insecure
(categories 3 & 4).

Demographic variables

The demographic variables included: age in years (18–34,
35–49, 50–64, ‡65), sex (male, female), race/ethnicity (non-
Hispanic white, non-Hispanic black, Hispanic, other mi-
norities), and income measured by the ratio of income to the
federal poverty level (<1.00, 1.00–1.99, 2.00–3.99, ‡4.00).

Statistical analysis

Statistical analysis were performed using SAS version 9.4
(SAS Institute Inc., Cary, NC). As NHIS data were collected
using a complex multistage design, SAS procedures for survey
sampling were used to calculate correct variance estimation.
NHIS variance estimation for pooled analyses of adjacent
years of the NHIS suverys were followed. To investigate
trends over time, a series of logistic regression models were
run with food insecurity status as the outcome in each. First,
unadjusted models were run for each demographic factor alone
(age, sex, race/ethnicity, and income). Second, an adjusted
model was run that included all 4 demographic variables and
survey year. Variables added to the model were selected a
priori and based on important demographic factors noted in the
literature to differ by food insecurity status. Statistical signif-
icance was considered at the P < 0.05 level.

Results

In total, 287,836 family respondents, representing
124,761,416 US families, had food insecurity data available.
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The sample demographics are shown in Table 1 to provide
an overview of those included in the analysis. Across all
years included in the analysis, 10.56% of the sample fami-
lies reported food insecurity. Of those who were food in-
secure, more than 11% were aged ‡65 years, slightly more
than 65% were female, slightly more than 52% were non-
Hispanic white, and more than 41% earned income below
the federal poverty level based on the ratio of income to the
federal poverty level being below 100%.

Table 2 shows the results of the logistic regression models
for each demographic variable and food insecurity. For the
multivariable logistic models with survey year and demo-
graphics, those who were aged ‡65 years were 39%
(OR = 0.61, 95% CI [0.57,0.65]) less likely to report food
insecurity when compared to their 18- to 34-year-old
counterparts. Those aged 35 to 49 and 50 to 64 were more
likely to report food insecurity compared to the referent
group aged 18 to 34 years (Table 2). Females were more
likely to be food insecure than males. When compared to
non-Hispanic white individuals, non-Hispanic blacks and
Hispanics were more likely to be food insecure, while other
minority individuals were less likely to be food insecure
(Table 2). In comparison to those who have a ratio of in-
come to the federal poverty level <1.00, those who had a
ratio of 1.00–1.99, 2.00–3.99, and ‡4.00 were less likely to
be food insecure. The time variable for survey year was
statistically significant (P < 0.001) in all logistic models,
indicating significant changes over time.

Figure 1 illustrates the percent of people for each de-
mographic variable who report food insecurity. All demo-
graphic variables – age, sex, race/ethnicity, and the ratio of
income to the federal poverty level – had an overall de-
creasing trend in reports of food insecurity across the study
period. For age, the group aged ‡65 years had the smallest

percent reporting food insecurity with slight increases in the
years 2014 and 2017. Females reported slightly higher food
insecurity percentage than males. Non-Hispanic black in-
dividuals had the highest percent of food insecurity fol-
lowed by Hispanics, with lower proportions of other
minorities and non-Hispanic whites reporting food insecu-
rity. There was a clear gradient by income with individuals
living at less than 100% of the poverty level reporting sig-
nificantly higher food insecurity, and individuals living
between 100%-150% over the poverty level reporting
somewhat lower levels that were consistently higher than
groups reporting 200% of the poverty level or higher.

Discussion

Using a nationally representative sample of US families,
this study found that disparities in proportion of food inse-
curity exist across age, race/ethnicity, sex, and income.
Though food insecurity has decreased over time for those
aged <65 years, regardless of age group, they reported
higher levels of food insecurity than those aged ‡65 years.
Similarly, although the overall percentage decreased over
time, women consistently reported higher food insecurity
compared to men. Compared to non-Hispanic whites, non-
Hispanic blacks were 69% more likely, and Hispanics were
24% more likely to report food insecurity, and this disparity
persisted across time between 2011–2017. Finally, a gradi-
ent existed by income, with trends consistent across time.

This study adds to the literature by helping to understand
trends in food insecurity over time by a number of socio-
demographic factors. Results suggest important areas for
future interventions, and highlight vulnerable populations
that may require increased attention to decrease the influ-
ence food insecurity has on the US population. A modeling
study on the impact of national and targeted dietary policies
found that a national 10% fruit and vegetable subsidy would

Table 1. Weighted Sample Demographics by Food

Security Status for All Participants 2011–2017

Food secure Food insecure P

Unweighted Sample n = 254,791 n = 33,045
Weighted Sample N = 111,582,148 N = 13,179,268
Mean Age, years 50.2 45.9
Age Group <.0001
18–34 23.96% 27.23%
35–49 24.86% 30.52%
50–64 27.37% 30.47%
‡65 23.81% 11.78%

Sex <.0001
Male 44.11% 34.85%
Female 55.89% 65.15%

Race/Ethnicity <.0001
Non-Hispanic White 71.18% 52.19%
Non-Hispanic Black 11.12% 23.50%
Hispanic 11.78% 20.06%
Other minorities 5.93% 4.26%

Ratio of family
income to poverty

<.0001

<1.00 12.25% 41.49%
1.00–1.99 16.60% 33.76%
2.00–3.99 33.41% 20.25%
‡4.00 37.74% 4.50%

Table 2. Logistic Models for Relationship

Between Food Insecurity and Demographics

Unadjusted Adjusted*
OR (95% CI) OR (95% CI)

Age Group
18–34 ref ref
35–49 1.08 (1.04–1.12) 1.62 (1.55–1.70)
50–64 0.98 (0.94–1.02) 1.66 (1.58–1.75)
‡65 0.44 (0.41–0.46) 0.61 (0.57–0.65)

Sex
Male ref ref
Female 1.48 (1.43–1.52) 1.23 (1.19–1.27)

Race/Ethnicity
Non-Hispanic White ref ref
Non-Hispanic Black 2.88 (2.77–3.00) 1.69 (1.62–1.76)
Hispanic 2.32 (2.22–2.43) 1.24 (1.18–1.30)
Other minorities 0.98 (0.90–1.06) 0.78 (0.72–0.85)

Ratio of family
income to poverty

<1.00 ref ref
1.00–1.99 0.60 (0.58–0.63) 0.64 (0.62–0.67)
2.00–3.99 0.18 (0.17–0.19) 0.19 (0.18–0.20)
‡4.00 0.04 (0.03–0.04) 0.04 (0.03–0.04)

*In adjusted models all variables were included in the same
model along with survey year.

CI, confidence interval; OR, odds ratios.
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potentially prevent or postpone 150,500 deaths related to
cardiovascular disease, while a 30% fruit and vegetable
subsidy targeting SNAP participants may save fewer lives but
would decrease disparities by approximately 8%.31 Under-
standing the impact of factors, such as food insecurity, in the
context of these kinds of policy trade-offs are necessary to
systematically decrease disparities in health. As changes in
health policies, such as work requirements for SNAP eligi-
bility, or increases in benefits during the COVID pandemic
play out, it is important to monitor social and health conditions
over time to ensure disparities are being reduced.32

The consistent disparity over time, despite changes in the
overall economic climate and policies targeted at increasing
access to resources for vulnerable groups suggests that
barriers continue to exist for younger individuals, women,
minorities, and those living at a low socioeconomic status.
The need to improve understanding of eligibility and de-
crease barriers to participation in federal programs is
therefore warranted. Given the impact social factors, such as
discrimination and structural racism, have on accessing
programs, it also may be necessary to make it easier for
families to access safety net programs through trusted
community organizations, and to consider how interactions
across different forms of discrimination impact use of pro-
grams.27,28 A second factor may be the number of programs
available. This study found that all age groups <65 years had
higher food insecurity. More support may exist for the el-
derly, including food pantries and food delivery services
specific for elderly populations, in addition to support
through programs such as Medicare for transportation and
medical costs. For example, the Elderly Nutrition Program
conducted by the US Department of Health and Human
Services Administration on Aging provides meals to seniors
in group settings and in the homes of elderly who are
homebound. There are approximately 3 million elderly
participants and they receive up to 50% of required nutrients
from meals provided by this program.33 Though dedicated
programs exist for low-income groups, the lack of speci-
ficity to meeting the needs of particular populations, or
barriers to accessing the support, may limit the impact of the
program.

Limitations

Though this analysis provides nationally representative
trends in food insecurity for a variety of vulnerable popu-
lations, there are a number of limitations worth noting. First,
the data are cross-sectional, and therefore no comments can
be made on causality or longitudinal impact on particular
individuals over time. Second, sociodemographics are
known to interact, and therefore some disparities seen can
be a result of multiple areas of vulnerability. Finally, al-
though the research team can speculate on the relationship
between disparities and food insecurity, reasons for this
relationship cannot be explained fully without data provid-
ing finer detail, such as details regarding neighborhood
factors.

Conclusion

This study found consistent disparities across age, sex,
race/ethnicity, and income in the proportion of food inse-
curity reported by US adults. Those aged <65 years (re-

gardless of age group), women, non-Hispanic blacks, and
Hispanics indicated higher food insecurity. In addition, a
clear gradient existed by income with lower incomes re-
porting higher levels of food insecurity. These differences
persisted over time between 2011 and 2017. These results
suggest targeted programs may be necessary to decrease
food insecurity in particularly vulnerable subpopulations
and barriers to access and use of existing programs need to
be investigated.
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