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Abstract
Objective: To examine the effect of food insecurity during college on graduation
and degree attainment.
Design: Secondary analysis of longitudinal panel data. We measured food insecu-
rity concurrent with college enrolment using the 18-question United States
Department of Agriculture Household Food Security Survey Module. Educational
attainment was measured in 2015–2017 via two questions about college completion
and highest degree attained. Logistic and multinomial logit models adjusted for
socio-demographic characteristics were estimated.
Setting: USA
Participants: A nationally representative, balanced panel of 1574 college students
in the USA in 1999–2003 with follow-up through 2015–2017 from the Panel Study
of Income Dynamics.
Results: In 1999–2003, 14·5 % of college students were food-insecure and were
more likely to be older, non-White and first-generation students. In adjusted mod-
els, food insecurity was associated with lower odds of college graduation (OR 0·57,
95 % CI: 0·37, 0·88, P= 0·01) and lower likelihood of obtaining a bachelor’s degree
(relative risk ratio (RRR) 0·57 95 % CI: 0·35, 0·92, P= 0·02) or graduate/professional
degree (RRR 0·39, 95 % CI: 0·17, 0·86, P= 0·022). These associations were more
pronounced among first-generation students. And 47·2 % of first-generation stu-
dents who experienced food insecurity graduated from college; food-insecure
first-generation students were less likely to graduate compared to first-generation
students who were food-secure (47·2 % v. 59·3 %, P= 0·020) and non-first-gener-
ation students who were food-insecure (47·2 % v. 65·2 %, P= 0·037).
Conclusions: Food insecurity during college is a barrier to graduation and higher-
degree attainment, particularly for first-generation students. Existing policies and
programmes that help mitigate food insecurity should be expanded and more
accessible to the college student population.
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Education is a core social determinant of health, and
higher educational attainment, particularly a college
degree, is associated with numerous health and social
advantages across the life course(1–5). In the USA, the
high cost of a college education(6) is one of the barriers
to students from low-income families being able to
successfully enrol in higher education(4,6–8). Due to

numerous policy changes in recent decades, low-income
students have had greater opportunities to enrol in
higher education at both community colleges and 4-year
institutions(4). Once enrolled, however, other barriers
can prevent students from successfully completing their
degree(4). Food insecurity, or the lack of consistent
access to enough food for active healthy life(9), is one
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such barrier that could impact graduation and the type of
college degree attained.

Food insecurity is a serious problem among college
students in the USA(10,11). Numerous studies conducted
at individual or regional groups of institutions have
yielded prevalence estimates of food insecurity among
college students that vary widely with many estimates
over 50 % at some institutions(10,12–19). Food insecurity
among college students is consistently higher than food
insecurity prevalence in the general population, which,
in 2019, was 11 %(9). Though no single study has assessed
college food insecurity in a nationally representative
sample, best estimates prior to the COVID-19 pandemic
are that approximately 33–41 % of college students were
food-insecure(20,21). Food insecurity among college stu-
dents is associated with numerous adverse health and
social outcomes, including worse diet quality, mental
health, and physical health, and lower grade point aver-
age (GPA)/academic performance(10,12,13,15,16,18,19,22–24).
Though there is a growing body of research about the
determinants of and effects associated with food insecu-
rity, to date, research about college food insecurity has
largely been cross-sectional and long-term outcomes
have not been assessed.

To our knowledge, this is the first nationally representa-
tive, longitudinal study of the effect of food insecurity
among college students on educational attainment out-
comes. The goal of this study was to examine, using a
nationally representative, longitudinal panel survey, the
effect of experiencing food insecurity during college, on
college completion and type of degree attained. Because
first-generation students face many barriers to college
graduation and often have worse outcomes than non-
first-generation students(25,26), we also examined potential
effect modification based on first-generation student status.
We hypothesised that students who experience food inse-
curity while in college would be less likely to graduate and
would be less likely to obtain graduate degrees over the 18-
year follow-up period.

Methods

Data were obtained from the Panel Study of Income
Dynamics (PSID)(27). The PSID is the world’s longest run-
ning nationally representative household panel survey.
Since data collection began in 1968, the PSID has followed
the original 5000 family sample as well as their descend-
ants(28). Families have also been added to the PSID over
time to reflect changes in the composition of the national
population. Data collection on socio-demographic, eco-
nomic and health characteristics were collected annually
from 1968 to 1997 and biennially thereafter. In the 1999
wave of data collection, the PSID measured food insecurity
status for the first time using the US Department of
Agriculture 18-question Household Food Security Survey

Module(29). Food insecurity was also measured in the
2001, 2003, 2015 and 2017 data collection waves.
Therefore, for this study, we included individuals who were
in college in 1999–2003 and followed them through 2017. To
construct the analytic sample, we created a balanced panel of
1574 individuals who were enrolled in higher education in at
least onedata collectionwave from1999 to 2003 andwere still
in the PSID sample as of 2015 or 2017.

PSID sample members who were attending college
were identified using several prospective and retrospective
questions including student status as of interview, month
and year of high school graduation or GED completion,
number of years attended college, dates of college atten-
dance, and whether an individual was a student in the last
calendar year. Individuals were also assumed to be attend-
ing college if they indicated they had graduated from high
school or attained a GED, were currently attending school
and were≥ 20 years old. College students in our sample
could be an independent head or spouse/partner of their
own household (n 306), a dependent family member living
at home but attending college (n 930), or a dependent fam-
ily member enrolled in college and living away from home
(i.e. in an apartment, or dormitory at school) (n 338).

Measures
Food insecurity was measured using the United States
Department of Agriculture 18-question US Household
Food Security Survey Module(30). The eighteen questions
(or ten questions in householdswithout children) are asked
in stages of the primary survey respondent about the
household as a whole. Food security status is categorised
into four categories: high or full food security, marginal,
low, and very low food security. High or full food security,
meaning all household members had sufficient access to
food at all times, is defined as 0 affirmative responses.
Marginal food security, or concerns or worries about insuf-
ficient resources for food, is defined as 1–2 affirmative
responses. Low food security, or reduction in the quality
and variety of food intake, is defined as 3–7 for households
with children and 3–5 for households without children.
Very low food security, or the reduction of the quantity
as well as quality of food consumed, is defined as a score
of 8–18 for households with children and 6–10 for house-
holds with children. College students in our sample were
considered food-insecure if they met the criteria for mar-
ginal, low or very low food security status at any time they
were in college from 1999 to 2003. Following prior studies,
students with marginal food security (n 163) were included
in the food-insecure group along with those with low and
very low food security (n 154)(31,32).

Because food insecurity is a householdmeasure, we pri-
oritised direct measurement of the college student’s food
insecurity status. Therefore, if at any point from 1999 to
2003, an individual was a head or spouse/partner of their
own householdwhile in college, we used that food security
score. If an individual was not the head or spouse/partner
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of their own household from 1999 to 2003, but was living in
the home of the primary respondent while in college, we
used that food insecurity measure. The remaining individ-
uals were dependents of the primary respondent but lived
away at school at the time of interview when they were
enrolled in college, so the food security measure is that
of the primary respondent’s (i.e. parent/caregiver) house-
hold. Following this hierarchy, we coded food insecurity
status for each wave in which the individual was a college
student. We then created a binary measure of food insecu-
rity from 1999 to 2003 coded as 1 if the individual was ever
food-insecure while in college and 0 if they were never
food-insecure while in college.

Educational attainment was the outcome measure. We
assessed educational attainment based on two household
interview questions in the 2015 and 2017 survey waves
about whether the respondent completed college and, if
so, the highest degree they obtained.We then created a cat-
egorical measure of educational attainment with the fol-
lowing four categories: (1) a binary measure of whether
or not the individual completed college and (2) a categori-
cal measure of the type of degree they received (no degree,
associate’s degree, bachelor’s degree or graduate/profes-
sional degree).

Study covariates included mean age while in college,
poverty level (income-to-needs ratio) while in college,
sex (male and female), race/ethnicity (non-Hispanic White
and non-White), first-generation student status (i.e. neither
parent had graduated from college) and household posi-
tion while in college (head or spouse/partner of own
household, family member living in the home of the primary
respondents (knownas ‘Other FamilyUnitMember’ (OFUM))
and a familymember of theprimary respondent living awayat
school (known as ‘Institutional OFUM’).

Analyses
Complex survey weights accounting for the longitudinal
nature of the data, sample attrition, clustering, and strata
were used for all analyses to generate estimates that are
nationally representative of the US population. We used
logistic models to estimate the odds of graduating from col-
lege and multinomial logistic models to estimate the odds
of the different degree types. For both outcomes, two mod-
els were estimated: (1) adjusted for age, sex, race/ethnicity
and household position; and (2) adjusted age, sex, race/
ethnicity, household position, first-generation student sta-
tus, and poverty level. Finally, we used a multinomial logis-
tic regression model to estimate the odds of the different
degree types, including an interaction term between col-
lege food insecurity status and first-generation status with
further adjustment for the other covariates included in
Model 2 above. We used post-estimation margins to gener-
ate the predicted probability of being in each level of the
outcome based on the interaction between food insecurity
and first-generation status while holding all other variables

at their means. Significance was considered at P< 0·05 and
all tests were two-sided. Analyses were conducted in 2020,
and the survey software Stata version 15 was used.

Results

Characteristics of the study sample are shown in Table 1.
During the college period of 1999–2003, the mean age
was 21·6 (±0·13) years. The majority of adults were female
(54·5 %), non-Hispanic White (73·9 %) and a first-genera-
tion college student (54·3 %). The overall prevalence of
food insecurity during college was 14·9 %. Individuals who
experienced food insecurity in college were more likely to
be of older age (P< 0·001), non-White (P< 0·001) and a
first-generation college student (P < 0·001), compared to
adults who were food-secure in college.

In bivariate analyses, college food insecurity was
inversely associated with college degree completion and
educational attainment. Among food-insecure college stu-
dents, 43·8% completed their college degree compared with
68·1 % of food-secure college students (P< 0·001). Among
college students who completed a degree, those who expe-
rienced food insecurity were more likely to get an associate’s
degree (13·9 % v. 10·9 %) and were less likely to receive a
bachelor’s (21·1 % v. 35·8 %) or graduate/professional
degrees (7·6 % v. 21·2 %) than their food-secure counterparts.

Table 2 presents adjusted associations between college
food insecurity and college completion and type of degree
attained. After adjustment for age, sex, race/ethnicity and
household position, food insecurity during college was
associated with lower odds of college completion (OR
0·46, 95 % CI 0·30, 0·70, P = 0·001), and lower likelihood
of obtaining a bachelor’s degree (relative risk ratio (RRR)
0·45, 95 % CI 0·30, 0·69, P < 0·001) or a graduate or profes-
sional degree (RRR 0·25, 95 % CI: 0·12, 0·55, P= 0·001).
After further adjustment for first-generation status and pov-
erty level, college food insecurity remained significantly
associated with lower odds of college graduation (OR
0·57, 95 % CI: 0·37, 0·88, P = 0·013) and lower likelihood
of obtaining a bachelor’s degree (RRR 0·57, 95 % CI: 0·35,
0·92, P = 0·022) or graduate/professional degree (RRR
0·39, 95 % CI: 0·17, 0·86, P= 0·022). Independent of food
security status, first-generation status was also a significant
predictor of college completion and degree attainment.
First-generation students were less likely to graduate from
college (OR 0·44, 95 % CI: 0·31, 0·62, P< 0·001) and less
likely to obtain a bachelor’s degree (RRR 0·43, 95 % CI:
0·29, 0·62, P < 0·001) or graduate/professional degree
(RRR 0·21, 95 % CI: 0·13, 0·35, P < 0·001).

The predicted probability of college degree completion
based on adjustedmodelswith an interaction between food
security and first-generation status is shown in Fig. 1. Less
than half of first-generation students who experienced food
insecurity during college graduated from college (47·2 %).
Among students who were first-generation, food-insecure
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students had significantly lower odds of college completion
(47·2 % v. 59·3 %, P= 0·02). First-generation students experi-
encing food insecurity were also more likely than non-first-
generation students experiencing food insecurity to not com-
plete college (47·2% v. 65·2 %, P= 0·037).

Among food-secure students, first-generation status
was associated with lower probability of graduating from

college (59·3 % v. 75·5 %, P < 0·001). Among students
who were not first generation, food security status was
not significantly associated with differences in college
completion.

Figure 2 displays predicted probabilities of college
degree outcomes from the adjusted multinomial logistic
models containing an interaction between food insecurity

Table 1 Characteristics of the study sample, PSID (n 1574)

All Food-secure Food-insecure

n % n % n % P-value

Total 1574 100% 1257 85·1 317 14·9
1999–2003
Age 0·656
Mean 21·62 21·61 21·75
SD 0·13 0·13 0·31

Income to needs ratio < 0·001
Mean 5·23 5·78 2·18
SD 23·3 0·26 0·13

Sex
Male 648 45·5 526 45·8 122 43·7 0·64
Female 926 54·5 731 54·2 195 56·3

Race/ethnicity
Non-Hispanic White 892 73·9 796 78 96 50·7 < 0·001
Other 562 16·2 368 12·3 194 38·5

First-generation student
Yes 959 54·3 699 50·4 260 77 < 0·001
No 615 45·7 558 49·6 57 23

Household position
Head/spouse/partner 306 21·6 234 20 72 30·4 < 0·001
Institutional OFUM 338 22·6 297 24·8 41 10·2
OFUM 930 55·8 726 55·2 204 59·3

2015/2017
College degree completion
Yes 939 64·5 805 68·1 134 43·8 < 0·001
No 635 35·5 452 31·9 183 56·2

Highest degree achieved
Associate’s degree 189 11·4 151 10·9 38 13·9 < 0·001
Bachelor’s degree 472 33·6 411 35·8 61 21·1
Graduate/professional degree 263 19·2 233 21·2 30 7·6

OFUM, Other Family Unit Member.
P-values are from weighted chi-squared tests.

Table 2 Associations between food insecurity and college completion and degree attained, PSID (n 1574)

Model 1 Model 2

Food insecurity OR 95% CI P-value OR 95% CI P-value

College degree completion
Yes 0·461 0·304, 0·701 0·001 0·574 0·374, 0·882 0·013

Highest degree achieved* RRR 95% CI P-value RRR 95% CI P-value
Associate’s degree 0·662 0·308, 1·422 0·281 0·633 0·301, 1·331 0·220
Bachelor’s degree 0·453 0·299, 0·689 < 0·001 0·568 0·353, 0·916 0·022
Graduate/professional degree 0·253 0·116, 0·552 0·001 0·388 0·174, 0·864 0·022

First-generation status
College degree completion OR 95% CI P-value OR 95% CI P-value
Yes 0·435 0·307, 0·615 < 0·001

Highest degree achieved* RRR 95% CI P-value RRR 95% CI P-value
Associate’s degree 1·114 0·689, 1·887 0·601
Bachelor’s degree 0·428 0·294, 0·623 < 0·001
Graduate/professional degree 0·213 0·130, 0·348 < 0·001

RRR, relative risk ratio.
Model 1: Logit (for degree completion) and multinomial logit (for degree type) models adjusted for age, sex, race/ethnicity and household position (HSP, Institutional OFUM).
Model 2: Logit (for degree completion) andmultinomial logit (for degree type) models adjusted for Model 1 covariates plus first-generation students status and income to needs ratio.
Food insecurity defined as marginal, low and very low food security status.
*Fifteen people are missing degree information.
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Fig. 1 (colour online) Predicted probability of college degree completion by food security and first-generation student status:
, food-secure; , food-insecure. Note: Post-estimation margins from the interaction between food security and first-generation
status from a logit model including an interaction between food security status and first-generation status adjusted for household
position, age, sex, race and income to needs ratio. *Differences between food secure and food insecure (within first-
generation status) significant at P < 0·05. †Differences between first-generation status (within food security status) significant
at P < 0·05
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Fig. 2 (colour online) Predicted probability of type of degree completed by food security and first-generation status: , food-
secure; , food-insecure. Note: Results are post-estimation margins after a multinomial logit model including an interaction
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P < 0·05
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status and first-generation status. Food-insecure college
students who were first generation were the least likely
to graduate at all (54·5 %) and were significantly less likely
than their food-secure, first-generation counterparts to
graduate (54·5 % v. 40·9 %, P < 0·001). Food-insecure col-
lege students who were first generation were also the least
likely to receive a bachelor’s degree (25·3 %) or graduate/
professional degree (7·8 %), though differences based on
food security status were not statistically significant.

Discussion

In this study we describe results from a large, nationally
representative, longitudinal panel survey regarding the
effect of food insecurity during college on college comple-
tion and type of degree attained. To our knowledge, this is
the first study to examine the effect of food insecurity dur-
ing college on graduation and degree attainment in a
nationally representative sample using prospective data.
We find that experiencing food insecurity during college
is associated with lower odds of college completion, par-
ticularly for food-insecure students who are also first-
generation college students. We also find that food-insecure
students who do graduate are more likely to receive an asso-
ciate’s degree and are less likely to receive abachelor’s degree
or graduate/professional degree than their food-secure
counterparts. Given the importance of a college degree
for economic mobility(4), and the effect of different degree
types on future employment and income, these findings
underscore an important facet of the lasting negative
impact of experiencing food insecurity during college, par-
ticularly for first-generation students who already face sub-
stantial obstacles to graduating from college(25,26).

Historically, for those who can access higher education,
college has been a key pathway out of poverty via access to
higher paying jobs andmore stable employment for college
graduates(4,8,33). The importance of a college degree for
upward social mobility is particularly marked for low-
income and first-generation college students(4,7). Attainment
of a college degree has traditionally led to higher earning
potential, better economic stability, higher socio-economic
status, and numerous other positive outcomes including
better health(5,19,33,34). However, many students, particu-
larly those who are low-income and first-generation col-
lege attendees, face barriers to graduating from college
once they enrol which put them at risk of taking on the
expense and debt of a college educationwithout being able
to then reap the benefits of obtaining a degree(4,8). The
present findings underscore how the experience of food
insecurity during college can be a substantial barrier to
graduation and attainment of bachelor’s and graduate/pro-
fessional degrees; thus contributing to societal inequalities
and health disparities linked to education by impeding the
ability of food-insecure students to attain the upward social
mobility a college degree confers.

There are several avenues through which the experi-
ence of food insecurity during college could contribute
to lower graduation rates and lower odds of bachelor’s
and graduate/professional degrees. First, worrying about
not having enough to eat, where your next meal is coming
from, going hungry, or sacrificing the nutritional content of
food can distract students from focusing on school work
thereby leading to lower academic performance(18,19,22,23). A
recent study of first-year college students found that students
experiencing food insecurity had lower GPA even adjusting
for high school academic performance and socio-economic
status(24). Other literature among college students has shown
a strong association between food insecurity and lower aca-
demic performance including lower GPA, difficulty concen-
trating during class, and higher likelihood of withdrawing
from classes or not returning to school the following
year(10,16,23,24,35–37). Second, food insecurity can isolate stu-
dents from their peers and contribute to feelings of stigma,
shame, not belonging or not being supported(38). Feelings
of not belonging or being out of place within the college stu-
dent community are already common among students who
are most at risk for food insecurity including first-genera-
tion students and underrepresented racial/ethnic minor-
ities on some college campuses(8). Third, students who
experience food insecurity are more likely to be working
to help support themselves (i.e. pay rent and pay for other
living expenses), which limits the amount of time they can
devote to their studies. Food-insecure students may also
need to work longer hours which can add to the stress
of balancing work and school responsibilities. The fact that
bachelor’s degrees are a prerequisite for graduate and pro-
fessional degrees is an additional barrier to low-income stu-
dents at risk for food insecurity accessing higher degrees
associated with high-paying careers.

In the present study, the prevalence of food insecurity
observed among college students in 1999–2003 was
14·9 %. This is substantially lower than estimates of food
insecurity among more recent samples of college students
which vary widely but are often over 50 %(10,11). In a recent
review by Nikolaus et al., the authors estimate a prevalence
of food insecurity among college students,weighted across all
studies, of 41%(21). In the past several decades, access to a
college education has expanded for low-income students
even as the cost of college has risen(8,11). For example, from
1999–2000 to 2016, the percentage of college of students who
were low-income approximately doubled from 23% to about
40%(11). In addition to a higher proportion of low-income stu-
dents atUS colleges anduniversities, the higher cost of college
may contribute to the high prevalence of food insecurity
among students in recent years. The cost of a college educa-
tion has risen substantially at community colleges as well as
public and private 4-year institutions over time, and financial
support for students and their families has not kept pace(6,11).

The Supplemental Nutrition Assistance Program (SNAP),
formerly known as food stamps, is the largest federal nutrition
assistance programme in the USA and provides money to
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low-income Americans to purchase food. SNAP has been
shown to improve food security among participants(39).
However, SNAP also has numerous requirements for partici-
pation that limit accessibility for college students. In particular,
SNAP places strict work requirements on able-bodied adults
without dependents (ABAWD) that prevent many full-time
students from being able to access SNAP benefits. Students
who are eligible to receive SNAP benefits often do not receive
them as SNAP eligibility rules and applications are compli-
cated, and many students may not realise they are eligible
to receive benefits(40). A recent analysis showed that, in
2016, almost 2 million students who were potentially eligible
to receive SNAP benefits did not receive them(11). Provisions
in the recent spending bill and COVID-19 relief package
passed at the end of December 2020 expanded SNAP eligibil-
ity for college students by waiving work requirements for stu-
dents eligible for federal or state work-study programmes(41).
These changes will make nearly 3 million college students
newly eligible to receive SNAP benefits(42). Many students
many not be aware that they are newly eligible, so outreach
and clear communication about current SNAP eligibility rules
and how to apply is imperative. However, these changes are
only temporary and are currently set to expire in September
2021, so longer-term solutions for helping low-incomecollege
students access SNAP are needed.

College students’ lives have been highly disrupted by
COVID-19, and it is likely that food insecurity in this pop-
ulation has only grown over the course of the pandemic(17).
Many college campuses have moved to virtual instruction,
campus housing is limited or unavailable, and industries
(i.e. the service and hospitality sectors) that provide
employment to college students have been particularly
hard-hit limiting employment opportunities for the college
student population. Food insecurity has risen to unprec-
edented levels during the pandemic, and young people
and peoplewithout a college degree have been particularly
hard-hit(43). Longer-term policy changes at multiple levels,
federal, state and college/university are needed to address
food insecurity among college students(40,44,45). Policy
changes that ensure that college students can continue to
access needed SNAP benefits for the duration of the eco-
nomic effects of the pandemic and beyond should be a par-
ticular priority. State and federal policies to address food
insecurity should also carefully consider the accessibility
of food assistance programmes to college students.
Actions by colleges and universities to support students
and connect them with needed resources can also help
promote food security for all students. Schools can facilitate
connecting students with local community resources, can
help provide transportation options to grocery stores and
can also create on-campus resources such as food pantries.

However, increasing access to SNAP, food pantries and
other community food resources will not address the
underlying causes of food insecurity among college stu-
dents and the impact on improving college graduation rates
and degree attainment for food-insecure students may be

limited. State and federal policy-makers should consider
incentivising school-level investments in robust pro-
grammes that support low-income students to help them
to succeed academically and meet their basic needs,
including access to sufficient healthy food, while in
school(40). Relatedly, greater investment in college readi-
ness programmes at the high school level particularly for
low-income and first-generation students is also war-
ranted(7). Additionally, investment in policies and pro-
grammes that address the rising cost of college and help
low-income and first-generation college students to afford
the full cost of college (i.e. tuition and living expenses) are
urgently needed, so low-income students can get a college
education without taking on huge debts.

This study has several strengths. This is the first nation-
ally representative, longitudinal study of the effects of food
insecurity during college on educational outcomes. Prior
studies have been cross-sectional and have only been able
to examine contemporaneous associations between food
insecurity and academic performance. Prior studies have
also generally taken place in the samples of students at a
single institution or in several institutions in a particular
region of the country. In the present study, we use a large,
nationally representative longitudinal panel, with detailed
financial information for the students and their families that
includes the gold standard measure of food insecurity (18-
question United States Department of Agriculture
Household Food Security Survey Module) and a long fol-
low-up period (18 years). In addition, our sample includes
students at community colleges as well as public and pri-
vate 4-year institutions, which has been a limitation of prior
research.

In addition to these strengths, our results should also be
considered in light of several limitations. First, for college
students who were living away from their parents, but
who were not yet financially independent from their
parents (n 338), the measure of food insecurity in the
PSID reflected that of the parent’s household, not the
household in which the student was living when they were
away at school. This indirect measure of food insecurity
may not be an accurate representation of the student’s food
security status while in college. However, for the majority
of our sample, we do have a direct measure of their food
security status for the household in which they are living
whether they are the head of their own household and in-
dependent from their parents, or if theywere living at home
in their parent’s household while attending college.
Second, we used a binary measure of food insecurity that
did not allow us to examine differential effects based on
severity of food insecurity experienced during college.
While such an approach would be informative and is an
important direction for future research, sample size limita-
tions and the complexity of capturing food security status
across three waves of data collection and multiple house-
hold positions prevented us from taking this approach in
the present study. Third, our sample of college students
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attended college from 1999 to 2003 and may not be repre-
sentative of the current or more recent college student pop-
ulation. 1999, 2001 and 2003 were the first data collection
waves in which the PSID collected food insecurity informa-
tion, and food insecurity was not measured again until
2015. Therefore, in order to examine the longitudinal effect
of food insecurity during college on degree attainment, we
used the earlier cohort of college students with food inse-
curity measures. Given substantial increases in college tui-
tion, and expansion of college access to lower-income
students in recent years, this may partially explain why
our overall prevalence of food insecurity among college
students (14·5 %) is lower than other, more current esti-
mates(10,14,20). In our sample, as in other more recent sam-
ples, food-insecure students were more likely to be low
income, non-White and first-generation(10,16,21). It is worth
noting that there has beenwide variation in how food secu-
rity status is measured among college students and dispute
about how well food security measures intended for the
general population capture food insecurity among college
students(46). The measure used in this study has performed
well among college students in comparison to other mea-
sures of food insecurity, but more research about how to
best capture food insecurity among college students is
needed(46).

Conclusion

This is the first longitudinal, nationally representative study
of the effect of college food insecurity on college gradu-
ation and degree attainment. Students experiencing food
insecurity, particularly those who are first-generation stu-
dents, are less likely to graduate from college, and if they
do graduate, they are more likely to receive an associate’s
degree rather than a bachelor’s or graduate/professional
degree after 18 years of follow-up. Given the importance
of education and educational attainment as social determi-
nants of health, these findings underscore an important
pathway through which the experience of food insecurity
during college can have long-term adverse effects through-
out the life course. Policies and programmes at the federal,
state and college/university levels are urgently needed to
address food insecurity during college.

Acknowledgements

Financial support: This work was supported by the
University of Kentucky Center for Poverty Research through
funding by the Economic Research Service and Food and
Nutrition Service in the US Department of Agriculture. Also,
J.A.W. was supported by the National Institutes of Diabetes
and Digestive and Kidney Diseases of the National
Institutes of Health (Award #K01DK119166) and C.W.L.

was supported by the Eunice Kennedy Shriver National
Institute for Child Health and Human Development (Award
#4R00HD084758). A.J.C. was supported by the VA Health
Services Research & Development grant CDA 20-037.
Conflicts of interest: There are no conflicts of interest.
Authorship: J.A.W. and C.W.L. conceived of the study and
all authors developed the hypotheses. N.I. compiled the ana-
lytic dataset and led the data analysis. J.A.W. conducted the
final analyses and all authors contributed to the interpretation
of the results. J.A.W.wrote the first draft of themanuscript, and
all authors edited and approved the final version. Ethics of
human subject participation: This study was determined
to be exempt by the University of Michigan
Institutional Review Board.

References

1. Marmot M (2005) Social determinants of health inequalities.
Lancet 365, 1099–1104.

2. Lantz PM, Lynch JW, House JS et al. (2001) Socioeconomic
disparities in health change in a longitudinal study of US
adults: the role of health-risk behaviors. Soc Sci Med 53,
29–40.

3. Services UDOHAH (2012) Healthy People 2020 Framework.
http://www.healthypeople.gov/2020/Consortium/HP2020Frame
work.pdf (accessed December 2013).

4. Haskins R, Holzer H& Lerman R (2009) Promoting Economic
Mobility by Increasing Postsecondary Education. http://hdl.
handle.net/10919/97799 (accessed August 2021).

5. Hout M (2012) Social and economic returns to college edu-
cation in the United States. Ann Rev Sociol 38, 379–400.

6. Ma J, Pender M & Libassi C (2020) Trends in College Pricing
and Student Aid 2020. New York: College Board.

7. Bailey MJ & Dynarski SM (2011) Gains and Gaps: Changing
Inequality in US college Entry and Completion. Cambridge,
MA, USA: National Bureau of Economic Research.

8. Goldrick-Rab S, Kelchen R, Harris DN et al. (2016) Reducing
income inequality in educational attainment: experimental
evidence on the impact of financial aid on college comple-
tion. Am J Sociol 121, 1762–1817.

9. Coleman-Jensen A, Rabbitt MP, Gregory C et al. (2020)
Household Food Security in the United States in 2019. US
Department of Agriculture-ERS Economic Research Report.
https://www.ers.usda.gov/webdocs/publications/99282/err-
275.pdf (accessed August 2021).

10. Bruening M, Argo K, Payne-Sturges D et al. (2017) The
struggle is real: a systematic review of food insecurity on
postsecondary education campuses. J Acad Nutr Diet 117,
1767–1791.

11. Larin K (2018) Food Insecurity: Better Information Could
Help Eligible College Students Access Federal Food Assistance
Benefits. Report to Congressional Requesters GAO-19–95.
Washington, DC: US Government Accountability Office.

12. Bruening M, van Woerden I, Todd M et al. (2018) Hungry to
learn: the prevalence and effects of food insecurity on health
behaviors and outcomes over time among a diverse sample
of university freshmen. Int J Behav Nutr Phys Act 15, 9.

13. El Zein A, Shelnutt KP, Colby S et al. (2019) Prevalence and
correlates of food insecurity among U.S. college students: a
multi-institutional study. BMC Public Health 19, 660.

14. Hagedorn RL, McArthur LH, Hood LB et al. (2019)
Expenditure, coping, and academic behaviors among
food-insecure college students at 10 Higher Education
Institutes in the Appalachian and Southeastern Regions.
Curr Dev Nutr 3, nzz058.

396 JA Wolfson et al.

https://doi.org/10.1017/S1368980021003104 Published online by Cambridge University Press

http://www.healthypeople.gov/2020/Consortium/HP2020Framework.pdf
http://www.healthypeople.gov/2020/Consortium/HP2020Framework.pdf
http://hdl.handle.net/10919/97799
http://hdl.handle.net/10919/97799
https://www.ers.usda.gov/webdocs/publications/99282/err-275.pdf
https://www.ers.usda.gov/webdocs/publications/99282/err-275.pdf
https://doi.org/10.1017/S1368980021003104


15. Leung CW, Wolfson JA, Lahne J et al. (2019) Associations
between food security status and diet-related outcomes
among students at a large, Public Midwestern University.
J Acad Nutr Diet 119, 1623–1631.

16. Maroto ME, Snelling A & Linck H (2015) Food insecurity
among community college students: prevalence and associ-
ation with grade point average. Commun Coll J Res Pract 39,
515–526.

17. Owens MR, Brito-Silva F, Kirkland T et al. (2020) Prevalence
and social determinants of food insecurity among college stu-
dents during the COVID-19 pandemic. Nutrients 12, 2515.

18. Phillips E, McDaniel A & Croft A (2018) Food insecurity and
academic disruption among college students. J Stud Affairs
Res Pract 55, 353–372.

19. Raskind IG, Haardörfer R & Berg CJ (2019) Food insecurity,
psychosocial health and academic performance among col-
lege and university students in Georgia, USA. Public Health
Nutr 22, 476–485.

20. Goldrick-Rab S, Richardson J & Hernandez A (2017) Hungry
and Homeless in College: Results from a National Study of
Basic Needs Insecurity in Higher Education. https://
vtechworks.lib.vt.edu/handle/10919/83028 (accessed August
2021).

21. Nikolaus CJ, An R, Ellison B et al. (2020) Food insecurity
among college students in the united states: a scoping review.
Adv Nutr 11, 327–348.

22. Leung CW, Farooqui S, Wolfson JA et al. (2021)
Understanding the cumulative burden of basic needs insecu-
rities: associations with health and academic achievement
among college students. Am J Health Promot 35, 275–278.

23. Martinez SM, Frongillo EA, Leung C et al. (2020) No food for
thought: food insecurity is related to poor mental health and
lower academic performance among students in California’s
public university system. J Health Psychol 25, 13591053
18783028.

24. VanWoerden I, Hruschka D& Bruening M (2019) Food inse-
curity negatively impacts academic performance. J Public
Affairs 19, e1864.

25. Cataldi EF, Bennett CT & Chen X (2018) First-Generation
Students: College Access, Persistence, and Postbachelor’s
Outcomes. Stats in Brief. NCES 2018–421. Washington,
DC: National Center for Education Statistics.

26. Pascarella ET, Pierson CT, Wolniak GC et al. (2004) First-
generation college students: Additional evidence on college
experiences and outcomes. J Higher Educ 75, 249–284.

27. University of Michigan Institute for Social Research (2019)
Panel Study for Income Dynamics. https://psidonline.isr.
umich.edu/ (accessed February 2019).

28. PSID (2019) PSID Main Interview User Manual: Release
2019. Ann Arbor, MI: Institute for Social Research,
University of Michigan.

29. Economic Research Service (2012) US Household Food
Security Survey Module: Three-Stage Design, With Screeners.
https://www.ers.usda.gov/media/8271/hh2012.pdf (accessed
May 2017).

30. USDA ERS (2012) U.S. Household Food Security Survey
Module: Three-Stage Design, With Screeners. Economic
Research Service, U.S. Department of Agriculture.

31. Portela-Parra ET & Leung CW (2019) Food insecurity is asso-
ciated with lower cognitive functioning in a national sample
of older adults. J Nutr 149, 1812–1817.

32. Gundersen C & Ziliak JP (2015) Food insecurity and health
outcomes. Health Affairs 34, 1830–1839.

33. Torche F (2011) Is a college degree still the great equalizer?
intergenerational mobility across levels of schooling in the
United States. Am J Sociol 117, 763–807.

34. Cutler DM & Lleras-Muney A (2010) Understanding
differences in health behaviors by education. J Health Econ
29, 1–28.

35. Weaver RR, Vaughn NA, Hendricks SP et al. (2020)
University student food insecurity and academic perfor-
mance. J Am Coll Health: J ACH 68, 727–733.

36. Silva MR, Kleinert WL, Sheppard AV et al. (2017) The rela-
tionship between food security, housing stability, and school
performance among college students in an urban university. J
Coll Stud Retent: Res Theor Pract 19, 284–299.

37. Payne-Sturges DC, Tjaden A, Caldeira KM et al. (2018)
Student hunger on campus: food insecurity among college
students and implications for academic institutions. Am J
Health Promot: AJHP 32, 349–354.

38. Meza A, Altman E, Martinez S et al. (2019) ‘It’s a feeling that
one is not worth food’: a qualitative study exploring the
psychosocial experience and academic consequences of
food insecurity among college students. J Acad Nutr Dietetics
119, 1713–1721.e1711.

39. Nord M (2012) How much does the Supplemental Nutrition
Assistance Program alleviate food insecurity? Evidence
recent programme leavers. Public Health Nutr 15, 811–817.

40. Freudenberg N, Goldrick-Rab S & Poppendieck J (2019)
College Students and SNAP: the New Face of Food
Insecurity in the United States. Am J Public Helath 109,
1652–1658.

41. Consolidated Appropriations Act (2021) HR 133. 116th
Congress (2021). https://www.congress.gov/bill/116th-
congress/house-bill/133/text (accessed August 2021).

42. Granville P (2021) Congress made 3 Million College Students
Newly Eligible for SNAP Food Aid. Here’s What Must Come
Next. https://tcf.org/content/commentary/congress-made-
3-million-college-students-newly-eligible-snap-food-aid-heres-
must-come-next/ (accessed March 2021).

43. Wolfson JA & Leung CW (2020) Food insecurity and COVID-
19: disparities in early effects for US adults. Nutrients 12,
1648.

44. Laska MN, Fleischhacker S, Petsoulis C et al. (2020) Food
insecurity among college students: an analysis of US State
Legislation through 2020. J Nutr Educ Behav 53, 261–266.

45. Laska MN, Fleischhacker S, Petsoulis C et al. (2020)
Addressing college food insecurity: an assessment of federal
legislation before and during Coronavirus disease-2019.
J Nutr Educ Behav 52, 982–987.

46. Nikolaus CJ, Ellison B & Nickols-Richardson SM (2019) Are
estimates of food insecurity among college students accu-
rate? Comparison of assessment protocols. PLoS One 14,
e0215161.

Effect of college food insecurity on graduation 397

https://doi.org/10.1017/S1368980021003104 Published online by Cambridge University Press

https://vtechworks.lib.vt.edu/handle/10919/83028
https://vtechworks.lib.vt.edu/handle/10919/83028
https://psidonline.isr.umich.edu/
https://psidonline.isr.umich.edu/
https://www.ers.usda.gov/media/8271/hh2012.pdf
https://www.congress.gov/bill/116th-congress/house-bill/133/text
https://www.congress.gov/bill/116th-congress/house-bill/133/text
https://tcf.org/content/commentary/congress-made-3-million-college-students-newly-eligible-snap-food-aid-heres-must-come-next/
https://tcf.org/content/commentary/congress-made-3-million-college-students-newly-eligible-snap-food-aid-heres-must-come-next/
https://tcf.org/content/commentary/congress-made-3-million-college-students-newly-eligible-snap-food-aid-heres-must-come-next/
https://doi.org/10.1017/S1368980021003104

	The effect of food insecurity during college on graduation and type of degree attained: evidence from a nationally representative longitudinal survey
	Methods
	Measures
	Analyses

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


