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Abstract

Background—Numerous international studies have examined cross-sectional correlates of food
insecurity (FI) among post-secondary students; a study is needed to synthesize the findings of this
work to support vulnerable students.

Objective—To systematically review peer-reviewed and gray literature to assess the prevalence
of FI on post-secondary institutions, as well as factors related to FI among students and suggested/
practiced solutions.

Design—Systematic literature review. MEDLINE, Web of Science, and PsycINFO databases
were searched for peer-reviewed literature for FI research; a Google search was conducted to
obtain gray literature on FI among post-secondary students.

Participants/Setting—Undergraduate and graduate students at post-secondary institutions of
higher education.

Main outcome measures—Measures included 1) prevalence of Fl; 2) socio-demographic,
health, and academic factors related to FI; 3) solutions to address FI on post-secondary
institutions.
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Results—Seventeen peer-reviewed studies and 41 sources of gray literature were identified (out
of 11,476 titles). All studies were cross-sectional. Rates of FI were high among students, with
average rates across the gray and peer-reviewed literature of 35% and 42%, respectively. FI was
consistently associated with financial independence, poor health and adverse academic outcomes.
Suggested solutions to address food security among post-secondary institutions addressed all areas
of the socio-ecological model, but the solutions most practiced included those in the intrapersonal,
interpersonal, and institutional levels.

Conclusions—Fl is a major public health problem among post-secondary students. Studies are
needed to assess the long-term impact of FI among this vulnerable population. More research is
needed on the effectiveness of FI interventions.
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While the traditional concept of the post-secondary student tends to include younger
individuals coming from more affluent families, the modern post-secondary student reflects
a paradigm shift in student demographics.1-2 Students of low socio-economic status who
may have once dismissed the possibility of degree attainment are now seizing opportunities
to pursue post-secondary education.3# Older men and women who may have abandoned
college due to past financial hardship, or to raise a family, now have an opportunity to
complete degree programs.>~’ Single parents who may not have previously considered
pursuing an education are realizing the advantage of obtaining a degree,8 and are seeking to
enroll in post-secondary institutions. These students, who vary so greatly in age,
background, and socio-economic status, are all working towards the same goal: to gain
crucial skills and position themselves in a place of greater prosperity and well-being. Yet
adequate nutritious food, a basic need for human well-being, may not consistently be
available to these students. As such, one emerging area of concern among college students
and post-secondary institutions is food insecurity (FI),° or the lack of consistent access to
safe and healthy foods. Among children and adolescents, Fl has been shown to be related to
higher stress and anxiety, 10 poorer academic outcomes,10 and poorer nutritional status and
health outcomes.1112 Among adults, Fl is linked to lower work productivity13-14 and chronic
disease.1®16 The long-term effects of FI among college students has yet to be explored.

Articles in the popular press about FI on college campuses have become more frequent,
having been featured by outlets from the Chronicle of Higher Educationl’ to the New York
Times.18:19 An active, national association for food pantries on college campuses, College
and University Food Bank Alliance, now has over 375 members.20 A clearer understanding
of the scope of the problem of FI on college campuses is needed, as well as a better
understanding of a comprehensive range of strategies that are being utilized to help college
students facing FI. Thus, the aim of this study was to systematically review both the peer-
reviewed and “gray” literature to obtain a holistic picture of what is known about FI and
what is being done about FI on post-secondary institutions. By synthesizing the existing
literature base on FI at post-secondary institutions, we can collectively design more effective
prevention interventions for this vulnerable population.
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To explore FI among post-secondary students in-depth, we conducted a systematic review in
accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement guidelines. According to the United States Department of Agriculture
(USDA), there are four thresholds of food security:2! food security, marginal food security,
low food security, and very low food security. Low food security and very low food security
are the terms to describe FI. The notion that college students are increasingly FI has gained
growing attention in recent years from governmental entities, educational entities, and faith-
based and philanthropic organizations, among others. Considering the rate at which this
issue is gaining popular attention, both peer-reviewed literature and gray literature were
explored to present a more inclusive, broad picture of the issue at hand. Gray literature
included published (non-peer reviewed) reports, student theses, conference presentations,
newsletters, and data published on websites. Peer-reviewed literature was identified by
searching MEDLINE (PubMed), Web of Science, and PsycINFO electronic databases. All
text fields were searched (title, abstract, full-text), and papers published in English between
January 2001 and August 2016 were eligible for consideration. To provide a more accurate
representation of the subject matter, materials from all geographical regions were accepted.
Search terms comprised of Aunger, food insecurity, food security, food hardship, food secure
in combination WITH/AND fertiary education, university, college, college campus,
community college, college students. Gray literature was identified via Google search using
the above search terms with the removal of WITH/AND in the search text. Lab notes, excel
sheets, and citation managers were used in conjunction to manage the data selection and
extraction records.

Selection Criteria

Two reviewers (KA, MB) independently screened peer-reviewed papers retrieved from
electronic databases for eligibility. Studies were only included if they had assessed FI among
post-secondary student populations (including vocational, undergraduate, graduate, and
professional students). Animal studies, metabolism studies, and papers exploring satiety,
eating motivation and behavior, and nutrition status (that did not measure FI and/or study a
post-secondary student population) were excluded. Titles, abstracts, and full-text (when
necessary) were reviewed to assess eligibility of studies based on these criteria.

To identify gray literature, Google search results were screened for any relationship to Fl
among college students for the first 250 results, or until two pages (50 possibilities) without
any relevant results, before the next set of search terms were input. All search term
combinations, page titles, and URLSs for eligible results were documented for further
assessment. After all search combinations were documented, URLSs were then re-assessed to
ensure that eligible sources contained new data not previously identified in the peer-
reviewed literature search. All gray literature sources were screened, identified and
documented between May 23, 2016 and July 20, 2016.
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Data Extraction

Results

MB, ML, and DCP reviewed the peer-reviewed literature and extracted the following data:
data collection frame, study design and analytical approach, setting, sample demographics,
F1 measures, outcome measure(s), prevalence of FI and results. We extracted all results and
categorized the results into demographic (e.g., race/ethnicity, age), health (e.g., eating
behaviors, mental health, weight status), and academic (e.g., grade point average, retention)
outcomes. MB and KA reviewed the gray literature for source type (report, student thesis,
abstract, website, press article), year data were collected, sample size, prevalence of FI and
factors associated with student FI. Themes for suggested solutions and interventions in
practice were categorized across both the peer-reviewed literature and gray literature. We
calculated unweighted mean prevalences of FI, low and very low food security in the
respective types of studies. If more than one measure was used to assess food insecurity, the
more comprehensive measure was used to calculate the average.

Overview of included studies

A total of 18,608 records were identified through peer-reviewed electronic databases
(n=15,538), Google searches (n=3,060), and other peer-reviewed sources (n=10) (see Figure
1). After removing duplicates, 11,476 titles were screened (n=10,636 peer-reviewed; n=840
gray literature). Of these articles, 11,394 were excluded after title and abstract analysis
revealed they did not meet inclusion criteria outlined in the methods. The remaining 82 full-
text articles (n=22 peer-reviewed; n=60 gray literature) were then screened. Fourteen peer-
reviewed papers were excluded for not assessing prevalence of FI or providing new data, and
nine gray literature sources were already included among the peer-reviewed literature
resulting in a total of 23 excluded full-text articles. The remaining 18 peer-reviewed papers
and 41 gray literature sources were found to meet all inclusion criteria and were included in
the analysis. Two peer-reviewed papers used an identical sample,22:23 so those are
considered here as one study. In the gray literature, three gray literature items came from the
University of Alaska, Anchorage,24-26 and two studies came from Michigan Technical
University;27:28 these were combined for two items from each respective institution. Gray
literature was further divided to explore current (n=17) and proposed solutions (n=24)
addressing student FI. In total, this systematic review examined the findings from 59 peer-
reviewed and gray literature papers assessing the prevalence of and factors contributing to FI
among higher education students, as well as provides an in-depth exploration of current and
proposed interventions and solutions. In general, many similarities were observed among the
peer-reviewed and gray literature. Similarly, major differences were not observed between
US-based and international studies.

Description of institutions

Of the peer-reviewed studies, nine were based in the US,2%-37 and nine were international
(Table 1): three were based in South Africa,38-40 three were based in Australia,*1~43 two
were based in Canada2223 (these were counted as one) and one was based in Malaysia**
(Table 2). Most peer-reviewed studies were conducted at public, 4-year institutions in urban
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settings. A little less than a quarter (22%) of peer-reviewed studies were conducted at
minority-serving institutions (Table 1)

Among the sources of gray literature, all but four were based in the US: two were based in
Canada,*>46 one was based in New Zealand,*” and one was based in Mexico*® (Table 3).
The majority of the gray literature was derived from public, 4-year US-based institutions
also in urban settings.

Study samples

Across the peer-reviewed and gray literature, the average sample was 442 participants. The
smallest study was a qualitative study from the gray literature with 15 participants, and the
largest study was also from the gray literature with a sample of 4972, including participants
from several post-secondary institutions. With few exceptions, more females tended to
participate in FI studies as compared to males (Tables 2 and 3). The age range of studies
varied greatly, as one focused on university freshmen, two others excluded freshmen, and
three studies included graduate students.

Study measures

Study rigor

All of the peer-reviewed studies utilized a cross-sectional design. In assessing prevalence of
FI, the majority of the peer-reviewed studies used the 10-item USDA food security
questionnaire for adults (n=9), three studies used the 18-item USDA Food Security Module,
32,4143 two studies used validated food security screeners,31:36 and the remaining studies
used newly developed FI assessment measures.30:3%:38 The gray literature rarely reported
measurement tools.

Most of the peer-reviewed studies used basic descriptive or bivariate analyses. Only half of
the studies assessed results using multivariate regressions to adjust for potentially
confounding variables.30:31:33,34,36,40.42:43 |y addition, the majority of studies used
convenience samples. Two peer-reviewed studies invited a random sample of students
enrolled in specific academic courses to participate in the study,29-33 but the participation
among faculty leading these courses was low. In fact, response rates were relatively low
across most studies that reported response rates.

Prevalence of FI

The peer-reviewed literature tended to report more detailed results for the prevalence of Fl,
with an average rate of Fl as 42.0% (range: 12.5-84%). For nine peer-reviewed studies from
the U.S. only, the average rate of FI was 32.9% (range: 14.1-58.8%). Within the gray
literature, the average FI prevalence was 35.6% (range: 12.4-56%). Amongst the peer-
reviewed studies that differentiated between low and very low food security, the average
prevalence was 18.1% (range: 8.9-26%) and 22.4% (range: 5.1-59%), respectively.

Socio-demographic, health, and academic factors related to Fl

When examining factors related to FI, themes were identified across socio-demographic,
health, and academic outcomes. Almost all studies examined relationships between FI and
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socio-demographics. Students of color, younger students, students with children, and
students who were financially independent were more likely to report FI. The most common
demographic factors related to FI were: independence among students (including living,
financial, and food independence from parents) assessed in six peer-reviewed
studies?9:33.34.40-42 an( eight gray literature findings;26:27:4549-53 receiving loans and
governmental support was assessed by four peer-reviewed studies33:37:3842 and two gray
literature findings,*>:>4 respectively. Over half of the peer-reviewed studies (n=9) and 24%
(n=10) of the gray literature findings reported health related outcomes.

F1 was associated with lower overall self-reported health among four out of four peer-
reviewed studies that examined this issue,23:30:31:41 and poorer eating behaviors (e.g., lower
fruit and vegetable consumption) were reported in three out of three peer-reviewed studies
that examined this issue.23:3643 A total of eight peer-reviewed studies and six gray literature
findings examined academic outcomes related to FI.. Among those studies, five studies
(three peer-reviewed and two gray literature) reported that lower GPA was associated with
F1,31.34,37.55,56 and eight studies (three peer-reviewed and five gray literature) reported
adverse academic outcomes ranging from having difficulty concentrating in class to higher
prevalence of withdrawing from class or the institution.

Suggested and practiced solutions to addressing Fl at post-secondary institutions

No efficacy or effectiveness studies were identified that addressed FI on post-secondary
campuses in either peer-reviewed or gray literature (Table 4). However, in the discussion
sections of many published papers included in this review, authors suggested solutions for
addressing FI among post-secondary students across each level of the socio-ecological
model. The most commonly suggested interventions included individual financial coaching
(suggested in six peer-reviewed studies and five gray literature works), implementation of
institutional-level interventions including on-campus food pantries (suggested by seven peer-
reviewed and two gray literature studies), and policy/systems level changes to increase
financial aid/create a basic living stipend for students (suggested by nine peer-reviewed
studies and two gray literature works) and allowing students to receive Supplemental
Nutrition Assistance Program (SNAP) benefits.

Further, a portion of the gray literature reported on ongoing interventions on campuses, the
most common being campus food pantries (n=7) and financial coaching (n=6). The gray
literature that described solutions was the only literature that addressed interpersonal
interventions. For example, two projects described an app for mobile phones in which
students can share excess meal plans points with peers in need.

Discussion

Fl is a complex problem and is understudied among post-secondary students. This study
sought to systematically review peer-reviewed and gray literature to examine the prevalence
of FI on post-secondary institutions, factors related to FI among students, and describe
solutions to address FI for students in need. Over 11,000 peer-reviewed manuscripts and
sources of gray literature were screened, and ultimately a total of 59 works were included in
the review. Just nine of those studies included peer-reviewed papers from the US, which is a
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limited amount of research. Across the globe, students attending post-secondary institutions
experience high rates of FI. FI appears to be alarmingly high at post-secondary institutions,
and the limited evidence available to date suggests that it is experienced by an average of
approximately one-third to one-half of students across the institutions assessed. More
research is needed to effectively support the students in need.

Compared to FI prevalence data among the general US population, the data from the US-
based studies suggest almost a two-fold higher rate of FI among post-secondary students.>’
Higher rates compared to national levels were also observed in Canada, Australia,>8 and
New Zealand.%® The studies conducted in South Africa showed similar or lower rates than
their respective countries’ national averages.%0 Given the high rates, more interventions are
needed to assist students struggling with access to food.

In studies among children and adults, FI has been associated with poorer nutrition and health
outcomes,11:61.62 higher stress and depression,52:63 and adverse learning, 10 academic
outcomes,10:64 and/or productivity.52 The results from the reviewed studies indicated that
post-secondary students facing FI report similar negative outcomes; findings were generally
consistent across the peer-reviewed and gray literature, despite using different metrics.
Attention to this public health problem has grown dramatically, particularly given all of the
gray literature published in recent years. It appears that the most common approach to
addressing on-campus FI is focused on “quick wins™ at the intrapersonal level (e.g.,
educational programming) and interpersonal level (food donation among peers, faculty, and
staff), and institutional level (food pantries). Interestingly, no identified studies on FI in post-
secondary settings described the role of families as a means of solutions in addressing FlI,
which may be because families have limited capacity to support struggling students. Moving
forward, it would be helpful for investigators to use a consistent set of metrics for outcomes
for any FI evaluation study. Multiple metrics for health and academic outcomes may also be
needed. For example, in examining academic impacts of Fl, ideally objective GPA would be
included, but also items such as number of credits, dropping classes, and time to graduation
would be assessed.

Overall, there was a lack of variation among the types of colleges and student populations
assessed in the peer-reviewed FI studies: most-peer reviewed studies were urban-based,
public, 4-year institutions. In order to have a better understanding of the severity of FI
among post-secondary students, studies are needed on the prevalence, determinants, and
consequences of food insecurity in rural and small-town post-secondary settings, Hispanic-
serving institutions, Historically Black Colleges and Universities, community and technical
colleges, and for-profit universities. There needs to be more studies that include graduate
students, professional students, male students, students from underserved backgrounds, and
non-traditional students. Given that most studies used convenience samples and simple
descriptive analyses, future research is needed using more rigorous study designs and
analyses (i.e., larger, representative samples) focusing on both predictors and consequences
of FI. As more studies are published on FI in college students, there may be some hesitation
among some university administrators to come to terms with the depth and breadth of FI
among students. Qualitative and quantitative research is needed on how students perceive,
live, and survive with FI. Ultimately, research on how FI affects student retention, academic
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success, and costs to the university is critical to having systemic buy-in to address the
problem.

Furthermore, there is a dearth of studies examining longitudinal effects of FI; there are no
such studies in post-secondary settings. As such, it is unclear as to why the prevalence of FI
on post-secondary campuses is so high. Are these students experiencing FI prior to arriving
on campus? Do they struggle in managing their resources once they arrive? Do younger
students report higher rates of FI as a result of transitioning to having more responsibilities?
How does FI impact student retention in representative samples? Does the current literature
under- or over-represent Fl as a problem among students due to reliance, to a large extent, on
convenience sampling? How does struggling with FI while a student impact one’s career?
Do problems of FI improve or resolve after graduation? Much more research is needed to
better understand the systemic root causes of FI and how prevalence of FI changes
throughout the post-secondary years and beyond.

Many of the interventions identified in the gray literature to address FI on campus were led
by students themselves. However, because no studies have been published from ongoing
interventions, the efficacy of these interventions at reducing rates of FI is unclear. For
example, three studies were not included in this review because they did not assess the
prevalence of FI or examine the national quality of student food pantries, the cost of food
pantries, and the acceptability of food pantries.®5:66 However, to our knowledge, not a single
study has examined the effectiveness of food pantries at decreasing FI on post-secondary
institutions. While it appears that these interventions are being implemented on a variety of
university settings (urban and rural, public and private, 4-year institutions and community
colleges), more research is needed if these interventions can realistically be effective across
an array of university settings and across the socio-ecological model.

The College and University Food Bank Alliance is tracking and supporting the development
of food pantries on campus.2% Only a few studies have examined the effectiveness of food
pantries among other populations.6”:68 Based on this review, there are differences in what
has been discussed and suggested in the peer-reviewed literature and to what is practiced in
the field. For example, many authors of peer-reviewed studies suggested systems and
policies changes for addressing FI (e.g., additional financial support systems such as
improved SNAP eligibility for students). Eligibility for college students into the SNAP
program can be a challenge; according to USDA, US citizens enrolled at least half time in a
post-secondary institution are not eligible for SNAP.5% SNAP benefits cannot be used for
students who receive more than half of their meals from a meal plan, excluding most
students living in residence halls (a notable population in which FI has been reported,36
though the contributing factors for Fl in this group are largely unknown). However, if
students work at least 20 hours per week, participate in a financed work-study program, have
dependents under the age of 6 (or do not have adequate childcare that inhibits their ability to
work 20 or more hours), and/or receive benefits under a Title IV-A program, they would be
SNAP eligible.5®

Notably, only one piece of gray literature reported policy-level changes to address Fl. In
2015, the state of California passed a bill that is aimed at improving FI among post-
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secondary students.”® In this bill, activities include improving coordination between food
banks and college food pantries and increasing access to funds supporting CalFresh (SNAP)
outreach to students. In order to address the systemic issue of FI, national systems solutions
may be needed and tested. Again, more research is needed to understand how to best support
post-secondary students with FI. If FI can be addressed on campuses, the lessons learned can
be applied to support other communities facing FI.

Study strengths and limitations

Given the variability in the measures used, we were unable to conduct a meta-analysis
through this review. In addition studies used a variety of tools to measure FI; however, most
studies used validated tools of FI. Many of the reviewed studies used descriptive study
designs and analyses were often limited to bi-variate associations. Unmeasured confounding
may explain some of the findings reported by authors. Most studies used a convenience
sample of post-secondary students; it is possible that participation in studies may have been
more enticing to food insecure risk students, biasing the samples. In conclusion, Fl is a
major problem among students at post-secondary institutions. More research is needed
among representative samples to understand which students are at greatest risk of FI, and to
understand how FI changes over time. Studies with rigorously designed interventions are
needed so that resources can be targeted to the interventions most effective at improving
rates of FI.
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Table 1

Descriptive summary of post-secondary institutions included in this systematic review by study?

Peer-reviewed

Gray literature

n=17 n=41
Location %(n)
US-based 52.9% (9) 90.2% (37)
International 47.1% (8) 9.8% (4)
Type %(1n)
Vocational school - -
Community college 5.9% (1) 7.3% (3)
4-year institution + PhD 76.5% (13) 85.4% (35)
Mixed - 7.3% (3)
Unknown 17.6% (3) -
Demographic %)
Hispanic Serving Institution 17.6% (3) 19.5% (8)
Historically Black College and University  5.9% (1) -
Other 35.3% (6) 68.3% (28)
N/A (e.g., international) 41.2% (7) 9.8% (4)
Unknown -- 2.4% (1)
Funding status %7)
Public 82.4% (14) 90.2% (37)
For-profit -- 9.8% (4)
Unknown 17.6% (3) -
Locale %(n)
Urban 76.4% (13) 63.4% (26)
Rural 5.9% (1) 29.3% (12)
Mixed 11.8% (2) 7.3% (3)
Unknown 5.9% (1) -

1 L S
Some studies included multiple institutions
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Themes of suggested solutions and solutions in practice to address post-secondary food insecurity by socio-

ecological construct?

for students

Socio-ecological Common examples Peer-reviewed Gray lit, | Gray literature,
construct literature, | suggested practiced
suggested (n=24) (n=17)
(n=18)
Intrapersonal Food and/or financial literacy educational 33.3% (6) | 20.8% (5) 35.3% (6)
programs
Vouchers for meals 5.5% (1) - 23.5% (4)
Interpersonal Peer-to-peer mentoring -- - 5.9% (1)
Student, staff, and faculty donating meals plans or -- - 23.5% (4)
financial support to students in need
Apps: allows students in need of a meal to -- - 11.8% (2)
connect with another student who has excess
meals
Organizational/ Campus food pantries 38.9% (7) 8.3% (2) 41.2% (7)
institutional
Increase employment opportunities 5.5% (1) -
Alter meals plans (cost) 27.8% (5) | 12.5% (3) -
Community Community gardens 22.2% (4) - 11.8% (2)
Network stakeholders 5.5% (1) | 16.7% (4)
Increase healthy retailers in and around campus 22.2% (4) | 16.7% (4) 5.9% (1)
Policy/systems Change eligibility to SNAP for college students/ 27.8% (5) | 20.8% (5) 11.8% (2)
provide on campus retailers that accept EBT
Enact laws to increase student access to healthy -- 8.3% (2) 5.9% (1)
foods (e.g., California State College Student
Hunger Relief Act of 2015)
Increase financial aid/create a basic living stipend 50.0% (9) 8.3% (2) -

1 .
To date, solutions were as suggested by authors.
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