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ABSTRACT

Objective: This scoping review explores the broad body of peer-reviewed research measuring food
insecurity in post-secondary students in the US. to identify trends and gaps to inform future
research.

Methods: Three search engines (PubMed, Web of Science, and CINHAL Full Text) were systematically
searched for articles reporting on food security status in U.S. college students.

Results: One-hundred and sixty studies met inclusion criteria. Emerging high-risk student
characteristics include gender non-conforming (GNC) and non-binary, financial independence in
college, and pregnant and parenting students. Emerging correlates include lack of transportation,
anxiety, and eating disorders.

Conclusions: Prevalence data can be used by colleges to advocate for services and programs.
Additional multi-institutional cohort, longitudinal and qualitative studies are needed to identify
timely interventions and effective solutions. A new “rights-based” approach to food security solutions
that includes nutrition and food literacy for all students is needed.
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Introduction

Food insecurity (FI) is defined as a household measure of
“limited or uncertain availability of nutritionally adequate
and safe foods or the ability to acquire acceptable foods in
socially acceptable ways is limited or uncertain”! It is becom-
ing widely accepted that college students are at-risk for FI,
and studies documenting the prevalence and correlates of FI
among post-secondary students has been used to advocate
for interventions and nutrition policy changes. In their 2020
scoping review, Nikolaus et al? reported tremendous vari-
ability of FI prevalence in college students, from as low as
10% to as high as 75%, with an overall weighted estimate
across all studies of 41%. In comparison, the prevalence of
FI in the general population in 2019 was 10.5%.°
Unemployment during the COVID-19 pandemic worsened
the problem.*® However, in their 2022 commentary, Landry
et al.® acknowledged gaps in understanding the prevalence,
severity, and persistence of the problem. For example, the
reliability of existing data is hampered by the lack of a stan-
dardized measurement tool,>”® and the need for nationally
representative random sampling of all student types.® In
addition, the effectiveness of campus-based interventions
and societal hunger-relief efforts for college students is in
doubt. The overarching aim of this scoping review is to
explore the breadth of peer-reviewed research on FI in

post-secondary students in the U.S to identify research
trends and gaps to inform future research. Secondary aims
are to identify the scope of correlating variables, research
methods and theories applied.

Methods

This scoping review followed the enhanced methodological
framework as described in the JBI Manual for Evidence
Synthesis.” The first author, BJG conducted a preliminary
search on 5/23/22 to identify existing scoping reviews. This
initial search was limited to systematic and scoping reviews
on FI and college students in the U.S., using PubMed and
CINHAL Full Text databases with no time restriction. A
total of 9 records were found. Seven records were removed
(3 duplicates and 4 not measuring FI in college students in
the U.S). This left one systematic and one scoping review.
Nikolaus et al.* conducted a scoping review of the literature
from June 2017 to June 2018 with three research aims: (1)
develop a weighted estimate of FI among college students,
(2) evaluate the quality of literature, and (3) describe study
characteristics related to prevalence estimates. In contrast,
the goal of the current scoping review is to summarize the
breadth of the literature as it relates to specific study char-
acteristics that can be synthesized and used to identify
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trends and gaps that inform future research. We also add to
the literature (through 6/1/2022) by extending the scope of
the systematic narrative review from 2000 to 2016 by
Bruening et al.” In addition, to our knowledge, we are the
first to report on the theoretical frameworks applied to this
body of research. The review protocol was made publicly
available via Open Science Framework (https://osf.io/gxyb9).
The checklist of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) Extension for Scoping
Reviews (PRISMA-ScR) (Table 1).1°

Identifying the research question

The primary research question of interest was, what are the
research trends and gaps concerning FI among college stu-
dents in the U.S.? Secondary questions were (i) what student
sub-populations and correlating variables characterize the
data? (ii) which methodologies and theoretical frameworks
have been applied? (iii) what do qualitative studies contrib-
ute? and (iv) what interventions are documented in this
literature?

Table 1. The checklist of® preferred reporting items for systematic reviews and meta-analyses extension for scoping reviews (PRISMA-ScR)'°.

Reported on

Section Item Prisma-ScR checklist item page #
Title

Title 1 Identify the report as a scoping review. Page 1
Abstract

Structured summary 2 Provide a structured summary that includes (as applicable): background, objectives, eligibility criteria, sources ~ Page 1
of evidence, charting methods, results, and conclusions that relate to the review questions and objectives.

Introduction

Rationale 3 Describe the rationale for the review in the context of what is already known. Explain why the review Page 1
questions/objectives lend themselves to a scoping review approach.

Objectives 4 Provide an explicit statement of the questions and objectives being addressed with reference to their ~ Page 1
key elements (e.g., population or participants, concepts, and context) or other relevant key elements
used to conceptualize the review questions and/or objectives.

Methods

Protocol and registration 5 Indicate whether a review protocol exists; state if and where it can be accessed (e.g., a Web address);  Page 2
and if available, provide registration information, including the registration number.

Eligibility criteria 6 Specify characteristics of the sources of evidence used as eligibility criteria (e.g., years considered, Page 3
language, and publication status), and provide a rationale.

Information sourcess* 7 Describe all information sources in the search (e.g., databases with dates of coverage and contact with Page 3
authors to identify additional sources), as well as the date the most recent search was executed.

Search 8 Present the full electronic search strategy for at least 1 database, including any limits used, such that it Table 2
could be repeated.

Selection of sources of 9 State the process for selecting sources of evidence (i.e., screening and eligibility) included in the Page 3

evidence' scoping review.

Data charting process* 10 Describe the methods of charting data from the included sources of evidence (e.g., calibrated forms or Page 3
forms that have been tested by the team before their use, and whether data charting was done
independently or in duplicate) and any processes for obtaining and confirming data from investigators.

Data items 11 List and define all variables for which data were sought and any assumptions and simplifications made. Page3

Critical appraisal of individual 12
sources of evidence®

If done, provide a rationale for conducting a critical appraisal of included sources of evidence; describe NA
the methods used and how this information was used in any data synthesis (if appropriate).

Synthesis of results 13 Describe the methods of handling and summarizing the data that were charted. 3
Results
Selection of sources of 14 Give numbers of sources of evidence screened, assessed for eligibility, and included in the review, with Figure 1
evidence reasons for exclusions at each stage, ideally using a flow diagram.
Characteristics of sources of 15  For each source of evidence, present characteristics for which data were charted and provide the Tables 5 and 6
evidence citations.
Critical appraisal within 16 If done, present data on critical appraisal of included sources of evidence (see item 12). NA
sources of evidence
Results of individual sources 17 For each included source of evidence, present the relevant data that were charted that relate to the Table 4
of evidence review questions and objectives.
Synthesis of results 18 Summarize and/or present the charting results as they relate to the review questions and objectives. Figure 2,
Tables 3, 7
and 9
Discussion
Summary of evidence 19 Summarize the main results (including an overview of concepts, themes, and types of evidence Page 34
available), link to the review questions and objectives, and consider the relevance to key groups.
Limitations 20  Discuss the limitations of the scoping review process. Page 35
Conclusions 21 Provide a general interpretation of the results with respect to the review questions and objectives, as  Page 35
well as potential implications and/or next steps.
Funding
Funding 22 Describe sources of funding for the included sources of evidence, as well as sources of funding for the Page 36

scoping review. Describe the role of the funders of the scoping review.

*Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms, and Web sites.

A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative and/or qualitative research, expert opinion, and
policy documents) that may be eligible in a scoping review as opposed to only studies. This is not to be confused with information sources (see first footnote).

*The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of data extraction in a scoping review

as data charting.

SThe process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform a decision. This term is used for
items 12 and 19 instead of “risk of bias” (which is more applicable to systematic reviews of interventions) to include and acknowledge the various sources of
evidence that may be used in a scoping review (e.g., quantitative and/or qualitative research, expert opinion,and policy documents).


https://osf.io/gxyb9

Identifying the relevant studies

To ensure broad coverage, three search engines were
employed, with no date restrictions. The open time frame
was chosen to provide historical context to the research
questions. A university research librarian with expertise in
health science was consulted to create a research strategy
and define the utilized databases. The literature search was
conducted by the first author (BJG) on June 1, 2022, using
the following databases: PubMed, Web of Science, and
CINHAL Full Text, and terms and subjects related to food
insecurity and college students (Table 2).

Study selection

All citations were imported into Mendeley reference manager
and transferred to Rayyan software and checked for dupli-
cates. Two reviewers (BJG and CF) independently reviewed
the title and abstract of all records considering the previously
established inclusion criteria: (1) reported FI prevalence; (2)
focused on college or university students in the U.S.; (3) pub-
lished in peer-reviewed journals (reviews, case studies, sympo-
sium reports, conference proceedings and commentaries
excluded); (4) full-text available in English. There was 96%
agreement between the two reviewers (BJG and CF), who dis-
cussed the conflicting records until reaching 100% agreement.

Charting the data

A pre-structured form in Microsoft Excel was used to extract
information from all articles. In accordance with the partic-
ipants, concept, and context (PCC) of scoping reviews,'” the
form included information about participants (select charac-
teristics and total numbers), concept (related to this scoping
review aims) and context (geographical regions, cultural,
social, ethnic or gender factors). The categories extracted
were: (i) citation, (ii) research design and theoretical frame-
work applied, (iii) main objective, (iv) population, (v) key
findings, (vi) practical significance (vii) research gaps and
implications for future research.

Collating, summarizing, and reporting the results

The main findings were synthesized into tables and figures
with all the relevant information collected. Emerging themes
from the main findings were summarized to show research
trends and gaps in the literature.

Table 2. Search databases criteria.
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Results

The search yielded a total of nine hundred records (322
from Web of Science, 452 from PubMed and 126 from
CINHAL plus Full Text). Rayyan auto deduplication removed
224 exact duplicates and manual deduplication removed an
additional 13 duplicates. Based on previously established cri-
teria, the remaining titles and abstracts were screened for
relevance and an additional 499 records were excluded. The
final number of articles included in this review was 160. A
summary of the screening process is illustrated in Figure 1.

Research trends and gaps; student sub-populations and
correlating variables

Select sub-populations

Chaparro et al published the first study on FI in college stu-
dents in the U.S. in 2009."! Figure 2 shows number of pub-
lished records per publication year. Early studies focused on
FI prevalence, associations, and predictors among the gen-
eral population of university students. Later investigations
included select student populations (n=21), including male
collegiate athletes,!> Deferred Action for Childhood Arrivals
(DACA)-eligible students,'® graduate students,'* and interna-
tional students' (Table 3).

High risk demographics

FI correlating variables identified in main findings were
extracted from quantitative studies (Table 4). As shown in
Table 4, emerging high-risk demographics include gender
non-conforming; emerging student characteristics include
childhood FI; developing health correlates include anxiety,
eating disorders, neurological brain changes, and sleep depri-
vation. Given the overwhelming evidence that minority,
non-white, multi-ethnic, African-American, and Hispanic
students are at higher risk, future research is needed to
address the racial and ethnic disparities of FI prevalence.”’
There is a need to oversample minority populations,® retain
detailed information on ethnicity from students who identify
with more than one racial/ethnic group,” desegregate by
both race/ethnicity and gender, and instead of reporting FI
as a dichotomous variable describe levels of FI as levels of
an outcome variable within ethnicities.”* LGBTQ, gender
non-conforming (GNC) and non-binary students, and those
who are pregnant and parenting are also at higher risk.
Women of color may be at higher risk then men and white
women; however, food insecure men appear to have worse

Database Date Search terms in the database

PubMed 6/1/22 ((food insecurity[MeSH Terms] AND (english[Filter])) OR ("food insecurit*"[Title/Abstract] OR "food securit*"[Title/
Abstract] OR "food insufficienc*"[Title/Abstract] OR "food disparit*"[Title/Abstract] OR hunger(Title/Abstract] AND
(english[Filter])) AND (english[Filter])) AND ((students[MeSH Terms] AND (english[Filter])) OR ("college
student*"[Title/Abstract] OR "university student*"[Title/Abstract] OR undergraduate[Title/Abstract] OR
"undergraduate student*"[Title/Abstract] AND (english[Filter]))

CINHAL full text 6/1/22 AB "food insecurit*" OR "food securit*" OR "food insufficienc*" OR "food disparit" OR hunger OR SU food insecurity
AND AB "college student*" OR "university student*" OR "undergraduate student*" OR undergraduate OR SU
students, college OR students, undergraduate OR students, graduate

Web of science 6/1/22 (TS=("college student*" OR "university student*" OR "undergraduate student*" OR undergraduate*)) AND TS=("food

insecurity" OR "food security" OR "food insufficiency” OR hunger OR "food disparity")




4 B.J. GOLDMAN ET AL.

322 web of science

A total of 900 citations:
452 PubMed

126 CINHAL plus Full

Identification

l

| duplicates removed (n 237)

Title and abstract screened for relevance (n 663) |

v

Records Excluded
(n 499)
Not measuring FI in

college students
(n 403)

Records assessed for eligibility (n 164)

Wrong publication type
(n 96)

v

Records Excluded
Full text not available (n 4)

[ Included ] [ Eligibility ][ Screening J

Studies included in the scoping review (n 160)

Figure 1. Flow diagram of the literature search and filtering results for a scoping review of food insecurity in college students in the U.S.
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Figure 2. Number of peer-reviewed articles measuring Fl in college students in the U.S. by publication year.

dietary intake compared to women.”®”” Spaid et al.?! reported
that community college women over 20years of age were 2.8
times more likely to be food insecure compared to 18-year-
old women. Coakley et al.¥ (n=800), found that age was
not associated with FI or basic needs insecurity but was sig-
nificantly and positively associated with housing insecurity.

Student characteristics

Year in school, first or second-generation, and status as an
undergraduate, graduate, or international student all appear
to impact FI risk. Coffino et al.'* found that nearly half of
graduate students studied (n=263) were food insecure, and
very low FS was associated with elevated levels of depression,

anxiety, and stress. Yet, others found higher rates of FI in
undergraduate compared to graduate students. Wooten
et al% (n=4,842) found that only undergraduate seniors
were more likely to experience FI compared to graduate stu-
dents. Hagedorn et al.'’® (n=13,642) reported that FI peaked
during the undergraduate sophomore year. The food security
experiences of the on-line student population, and students
with medical conditions have been largely ignored.

Financial factors: basic needs, housing insecurities and
household characteristics

Emerging financial factors include employment, financial
assistance, familial financial support, financial independence,



Table 3. Select populations of students included in the study of Fl in college
students in the US.

Nursing students's'”

Deaf students18

Foster youth undergraduates19

Community college students,?>-2®> with at least 1 dependent child?*
Hispanic serving institution (HSI)%-%

Historically black colleges and universities (HBCU)%®

Freshman only?-3* Freshman females only35

Graduate students only,'* graduate vs. undergraduate students36
International students15

Public administration graduate students37

Health sciences graduate students38

Private liberal arts school students39

Social work students®4!

Collegiate athletes'>42-44

Health professions students45

Medical students46

Dental students47

DACA eligible college students13

Marginally food secure students only48

Transgender and gender nonconforming students (GNC)>#°

financial priority and budgeting factors, basic needs insecurity,
housing insecurity, homelessness, household characteristics,
and lack of reliable transportation (Table 4). It was recently
reported that students who experienced FI in childhood,*® and
those who are financially independent in college,'® have the
highest prevalence of FI. Not surprisingly, students who were
financially independent immediately before COVID-19 were
more likely to experience higher levels of FI during the pan-
demic, compared to students who were financially depen-
dent.!?® Students who experienced homelessness and severe FI
were at profoundly greater academic risk compared to peers
who were not facing these challenges.”! Household character-
istics associated with increased risk include students living
off-campus, students living off campus with roommates, and
students living off campus without parents or guardians.

Coping strategies

Taken as whole, coping strategies cluster into 3 categories;
financial strategies, strategies that influence academics, and
food seeking behaviors (including food assistance) (Table 4).
Students find ways to allocate money to food and stretch
their food dollar. Examples include keeping monthly food
budgets, selling and/or trading off textbook purchases to buy
food, purchasing cheap foods, and processed foods, rationing
food, compensatory fasting, grocery shopping less frequently,
eating less healthy foods to eat more, and skipping meals.
Students also experience time constraints, they rarely eat
home cooked meals, and will choose between academics and
shopping for, or preparing food. They will bridge the food
gap by going home on the weekends for meals and seeking
food from family and friends. Students utilize food-related
public assistance, and free food options, including those on
campus. Yet, little is known about the effectiveness** and
physical and emotional consequences of these coping strate-
gies.? Continued development of reliable and valid assess-
ments of coping behaviors employed by college students
would help identify threats to health, diet, and food secu-
rity.®> Further study of food-related decisions and tradeoffs
under resource constraints are needed.®
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Diet quality and nutrition status

Most studies show a relationship between FI, dietary intake,
and body weight. In an online survey during the COVID 19
pandemic (n=>503), Silva et al.”’ found that those with very
low FS had Healthy Eating Index (HEI) scores significantly
lower than students with high or marginal FS. Similarly,
Leung et al.”?> sampled students at a large public Midwestern
university, skewed to represent minority, low income, and
first-generation students (n=754), and used the NCI dietary
screener to show that students with very low FS had higher
intakes of sugar and SSB. Not all studies show this associa-
tion, possibly due to the overall poor diets of this popula-
tion or insensitivity of diet screening measures.’! Future
research is needed to examine how hunger and FI are spe-
cifically impacting a broad measure of college students’
diets.*> The mechanisms for the association between FI and
obesity are still not well elucidated.”"® Using statistical path
analysis, Martinez, et al.”® found that FI was directly and
indirectly related to an increase in BMI and poor health
through three mechanisms: fewer days of adequate sleep,
fewer days of moderate to vigorous physical activity, fewer
daily F/V. Results support the “food insecurity-obesity para-
dox” hypothesis, that food insecurity may cause weight gain
due to increased consumption of calorie-dense, poor-quality
foods, and metabolic changes due to episodic undereating.

Nutrition literacy, food, and cooking agency

FI may be related to nutrition literacy, and variables measur-
ing food preparation frequency, ability, access, and
self-efficacy.®? Food insecure students want information on
meal preparation and budgeting,*® and assistance with job
opportunities, affordable meal plans, money management,
and eating healthy.** Improving nutrition literacy, food
preparation skills and self-efficacy should be a target of
efforts aimed at decreasing FI among college students.
Toward this end, future studies examining characteristics
associated with these variables and their relationship with
dietary intake are needed.®!

Physical health and wellbeing

Emerging health correlates include anxiety, eating disorders,
neurological brain changes, and sleep deprivation (Table 4).
The only case-controlled study was in the natural sciences,
using brain magnetic resonance imaging to compare FI with
FS students.!’ There appears to be a correlation between FI
and poor sleep, sleep apnea, physical health, physical activ-
ity, energy levels, hunger pangs and feelings of “lightheaded-
ness”. Small study size tends to limit consensus. Ryan et al.”*
(n=257) found no relationship between FI and sleep quality.
It has been reported that FI affects perceived health status,'
and subjective social status mediates the relationship between
FI and self-reported mental and physical health status.”®

Mental health and psychosocial development

Compared to food secure students, those who experience FI
are more likely to experience anxiety, stress, depression,
loneliness, suicidal, and self-injurious behavior (Table 4).
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Table 4. Fl correlates or factors identified in main findings of quantitative studies.

Categories

FI correlating variables®

Demographics

Student characteristics

Dietary intake,
nutritional status

Food and nutrition
literacy

Food seeking behaviors,
and barriers

Healthcare access

Basic needs insecurity

Homelessness, housing,
and housing access

Psychosocial health and
wellbeing

Physical health and
wellbeing

Financial factors

Academic tasks/success/
challenges

Covid-19 pandemic
effects on Fl students

Race: minority,'%*0-52 non-white race,’> multi-ethnic,** African American,'#°254-5657-6061 Hispanic'252556062

Gender and sexuality: men,'>** women,®® community college women of color,?' transgender/non-binary/gender non-conforming
(GNC)49,51,56,63

Age: Community college women >20y were 2.8 times more likely to be food insecure than women who were 18.2'

Pregnancy and parenting status, single parents.?’

Enrollment: Year in school,’>% higher prevalence in fall vs. spring enrollment,®® freshman vs. upper classman,® 3rd year students,*
international students,'” graduate students,'* graduate students vs. undergraduates,® first,'>*>°66> and second-generation students.’
Meal plan: Type and use predicted FI,%¢ no or limited meal plan.®®

Parents and family: Parental BMI (overweight or obese),®® parental educational achievement (high school or less),* father
employed full time/mother with a college degree correlated with FS, FI before college,'#%%° childhood FI 7 times more likely to
be Fl in college,®? lower rate of family FI compared to on-campus Fl reported by freshman.

Low-income,?® women of low socioeconomic status®'

Not having reliable transportation to campus.'>%

Homeless.®%%°

Diet quality: Not related to FI," related to FI.3870

Sugar and SSB related to FS.”'-74

F/V intake: Related to FI,773757¢ not related to FI,* lower intake in FI males than females.”é””

BMI related to FI,327'7278 not related to FI.3'5963

% Body fat not related to FI.>®

Cooking: Self-efficacy,”® frequency,'®' food preparation scores,®® cooking and food agency,’”? food preparation ability and access
to cooking facilities,®? wanting information on meal prep and budgeting,®® pre and post culinary nutrition course decreased very
low Fl and increased FS.53

Nutrition literacy.348°

Perceptions of healthful eating.3*3'

Frequency of shopping.*

Meal plan: Participation did not prevent FI,”® no association with meal plan participation.5*

Transportation. #6548

Utilizing free food options.*

Stigma,?” bootstrapping?’ and the myths of student hunger and politics of worthiness/ deservingness.”

Food cost.*?

Related to FI%®

Related to FI4089.%

Homelessness related to FI.%

Housing insecurity related to FI.>#8891

Household characteristics related to Fl: Size, living with parents,®? living with roomates,' residing off campus,*® residing
off-campus without parents or guardians,”” part-time students living alone had the highest rates of FL.6

Changes in living situation during the COVID-19 pandemic.*

Psychosocial health'®/distress,* peer support inversely related,'® mental health,>""94-*pain (mediated by depression),”
anxiety,#8%%8-101 depression,'>3051585993-101 |gneliness,®®* languishing,” worry,* stress,'#32475161 suicidal behavior,*® social support/
engagement, > perceived need for help,* self-injurious behavior.*®

Cultural food security (feelings of identity degradation).'®2

Views of campus climate.'®

Legal concerns.*

Physical health,*6'88% physical activity,>'”> energy levels,? lightheadedness and hunger pains.*

Poor sleep/sleep apnea,*””’>% no association with sleep 3274101104105

Eating disorders,3%19"104195 emotional eating association with FI higher in males than females,’”” binge eating, compensatory
fasting, disordered eating behaviors.*31%

Subjective social status plays a mediating role in the relationship between FI and self-reported mental and physical health
status,”>’8 perceived health status.'

“FI-Obesity paradox” Fl related to poor sleep, fewer days of moderate to vigorous physical activity, poor health, and fewer daily
servings of FV.”

Financial factors.46.6484107

Financial independence correlates with FI,'%1% not receiving college loans,?® identify family’s financial situation better than others
correlated with FS.3

Financial assistance: Familial financial support,'® financial,>>°7,8606267.108110 or food assistance,'® Pell grant recipients,'21:5571111
DACA students’ ineligibility for financial aid.'?

Budgeting behaviors,'%"'2 concerns about paying for college,”! credit card ownership and exogenous shock (the presence of any
adverse financial or health related circumstances),'® financial priority,® money expenditure scale (MES) predicted Fl, spending $
on other items before purchasing food.'

Employment and number of hours worked,**>*”!" unemployed and seeking work.*2

Academic tasks,*’# attentiveness in class,”” energy and concentration levels, 204562 procrastination,®® executive functioning
difficulties evident by brain magnetic resonance imaging.'*

Challenges with faculty.°

Commitment to retention and completion,’""""> retention,”>*' completion,®""®achievement of academic goals,'”” academic
progress scale predicted FI,'"® academic success inversely related to FI.'3

Lower GPA,'720:293457,60-626468,95111.119 pneychological well-being and sleep mediated the link between Fl and GPA,'2%'2" F| partially
mediated the association between student characteristics and GPA for students who are Black and Hispanic.>®

Perceptions of campus climate: FS is not a significant predictor of “Respectful and Fair Treatment,” but it is a significant predictor
of “Sense of Belonging,” “Commitment to Diversity, and “Inequitable Treatment."'?2

Worry, stress increased in females.'?

Decreased physical activity and fruit consumption, increased sedentary behavior, alcohol intake and Fl (prevalence doubled).'?*
Mental health problems increased but Fl, substance abuse, physical inactivity and sexual behavior all decreased.%
Employment status, housing,* and financial independence changed.'?

COVID-19 infection.'?>126

FI prevalence increased during the pandemic, newly emerged vulnerable groups included international students, students that
lived on campus before the pandemic, students with at least one child, and students aged 25 and older.
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Categories

FI correlating variables®

Tradeoffs and coping .

strategies buy food.5

Academics: Choosing between studying/ and shopping for and preparing food,* selling and/or trading off textbook purchases to

«  Food seeking behaviors: going to bed without food,""? skipping breakfast,*® skipping lunch,* skipping meals,'?"'?® grocery
shopping less frequently,'?’ rationing/stretching food,'*'? compensatory fasting,3* stretching the food dollar,** going home on
weekends for meals, receiving food from relatives,'>*° asking friends or family for food,* rarely eating home cooked meals,* less
likely to eat lunch at home,* purchasing “cheap,"**>3 and processed food,*>'?® eating less healthy foods to eat more.'?®

«  Food assistance: SNAP8878.130131 ytilizing free food options,* seeking free meals on campus.®®

«  Finances: Keeping monthly food budgets.®®

+  29-Item CSS coping strategies scale measured how often students used coping strategies (that addressed food intake/access,

saving, support, and selling) predicted FI."11
« More coping strategies.''?
« In community college students.?’
« Lived experiences.'®!"®
Hunger-relief programs
SNAP .

SNAP is a coping strategy as shown above, however, studies show low SNAP participation among Fl students.5”

- In a large sample of undergraduate post-secondary students (n=33,000), 31% with very low levels of FS received food related
public assistance (SNAP, WIC and/or school lunch) compared with 5% of the food secure.'33

« In another large sample (n=22,153), Fl prevalence was 44.1%, but only 3% of these were enrolled in SNAP'3? In a third study
(n=1973), 14.8% were Fl, and only 2.1% enrolled in SNAP.3* Surprisingly, SNAP participation was a predictor of housing
insecurity but not associated with Fl score (n=833).8° Small studies also show low SNAP participation rates.®13

+ A mixed methods study that included in-depth interviews indicated that college students do not consider federal programs as
part of their food security safety net, and experience barriers accessing these programs.?®

Campus food pantry .
visits .
- Barriers to use (stigma, self-identity).'3”138

Improved sleep, improved depressive symptoms and improved perceived health.'3¢
Students who used the CFP because of financial insecurity had higher odds of FI.'%

«  All visitors were Fl: 88.2% with hunger, and 11.8% without hunger. Low vegetable consumption was significantly associated with
FI with hunger. ANOVA revealed statistically significant differences between cumulative GPA and number of visits.'®
« Only 38% of FI students reported food pantry use, international students, and those receiving a student loan or Pell grant were

most likely to use the pantry.'3

+ Access to the direct food assistance provided by the food pantry enabled them to allocate financial resources to other basic
needs, such as rent.? Social support and the use of an on-campus food pantry were primary factors in maintaining a food

security safety net.
Food scholarship

program HEI-2015.140
Food delivery program Did not improve Fl or dietary intake.?®
Food literacy-based « Did not improve FL.'!

curriculum + Increased FS and decreased FI.%2

Did not change Fl, but increased intake of some nutrients and vegetable servings were achieved (Healthy Eating Index)

aSignificance ranges from p<0.05 to p<0.001.

The relationship between anxiety and FI is bidirectional,
anxiety has been shown to precede FI.!** However, the path-
ways linking mental health to FI are under still under inves-
tigation.”” Future mental health correlates should include
anxiety as a variable,®! and further research is needed to
address the risk of depression in FI college students.”® The
experience of FI diminishes student psychosocial health and
wellbeing.!%0 FI appears to influence student views of the
campus climate,!® and feelings of identity degradation as
related to cultural food security.!%?

Eating disorders (ED)

Disordered eating behaviors (DEBs) correlate with FI and
may be associated with worse health outcomes among vul-
nerable college students. Males who experience FI may be at
greater risk for emotional eating.”” FI and ED are both inde-
pendently associated with anxiety and depression; however,
these mental health constructs may not explain the underly-
ing mechanism between FI and ED. In an analysis of the
2020-2021 Healthy Minds Study data (n=121,627), Zickgraf
et al.'! confirmed a robust association between FI and ED
in a large nationally representative sample of university stu-
dents but found it to be independent of anxiety and depres-
sion. It could be that FI driven changes in food choices and
eating habits lead to ED, suggesting that preventing and
treating ED within the food insecure student population

warrants interventions specific to FI. FI prevalence was
higher in cisgender women and transgender/gender diverse
students compared to cisgender males, however the associa-
tion between FI and ED was robust for all genders. To
understand the presumed causal relationship between FI and
ED, future studies are needed to assess risk factors, gender
differences, and the mediating influences of anxiety and
depression.

Academic success, student retention and completion

FI is a known barrier to academic success and student com-
mitment to retention and completion (Table 4). Schools that
measure FI prevalence are in a better position to advocate
for policy changes at state and federal levels regarding col-
lege affordability and student financial assistance. This body
of research compels schools to screen incoming students for
food and basic needs insecurities and include FI strategies in
efforts to address student success and persistence. FI was
found to influence social adjustment and performance,
pointing to the need to restructure Bowmans Model of stu-
dent retention to include F1?° Future research is needed to
identify how FI mediating factors, such as cognitive func-
tioning, food seeking behaviors, academic self-confidence
and financial factors combine to influence student suc-
cess. 060143 Progpective studies are needed to examine the
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effect of chronic and acute FI on academic success over
time, 34120144

COVID-19 impacts on food security

This scoping review uncovered 14 records related to
COVID-19 published prior to June 2022 (Table 4). Thirty-five
percent of the records published in 2021 were on this topic.
Taken as a whole, research shows that student risk for FI
during the pandemic varied depending on living situation
and employment. Silva, et al.”% surveyed students in June
2020 (n=502); those who lost their jobs and were without a
safety net, were at the highest risk for FI. Owens et al.* sur-
veyed students in May 2020 (n=651) and found that those
whose living arrangement had been impacted by the pan-
demic had 2.70 greater odds of FI. Similarly, Davitt et al.'%
reported higher rates of FI in students (n=1434) who lived
on their own during April/May 2020. Risk of FI and
COVID-19 was bidirectional. Students with FI were more
likely to report COVID-19 infection. Using Fall 2020 data
from the annual #realcollegesurvey of students at 202 col-
leges and universities in 42 states (n=100,000), Goldrick-Rab
et al.!?® reported that FI was a risk factor for self-reported
COVID-19 infection. Other risk factors were anxiety, depres-
sion, minority status, parenting or employed. Students with
very low FS during the pandemic had lower diet quality
scores compared to food secure students.”” Glantsman et al’
found that self-reported FI prevalence increased during
COVID-19, compared to before COVID-19; newly emerged
vulnerable groups included international students, students
that lived on campus before the pandemic, students with at
least one child, and students aged 25 and older.

Research trends and gaps; methodological approaches

USDA food security survey module (FSSM)

Most studies utilized some form of the USDA Food Security
Survey Module (FSSM); 30% measured FI using the 6-item
short from, and 25% used the 10-item adult version (Tables
5 and 6). However, in both qualitative and quantitative
explorations, the 10-item version failed psychometric testing
with college students.>*? Questioning the validity of applying
the FSSM to college students, Gundersen'” analyzed Current
Population Survey Data from 2014 to 2018 for respondents
in single-person households, age 18-25y, and found 9.9% FI
rates among full-time students, compared to 16.8% among
non-students. College student households vary (living alone,
with family or roommates) leading to differing interpreta-
tions of AFSSM items. Alternate scales with household defi-
nitions, applied to students living alone or with family, such
as the Household Food Insecurity Access Scale (HFIAS),
address this concern.!'?!?” The original AFSSM screener asks
respondents to consider “the last 12months” which may
include when students still permanently lived at home. To
ensure that questions are focused on student issues, Olfert
et al.® altered the time frame to “since being in college” A
key limitation of the AFSSM is that it focuses on financial
deprivation and may ignore the lived experiences of college
students. It has been adapted to include food access

measures, such as transportation resources, and the afford-
ability, proximity, and adequacy of food options,'** although
this adaptation has not been widely used. Importantly, sur-
vey modality may affect the reliability of self-reported data:
Nikolaus et al.'* reported that FI prevalence differed by 15%
between online and paper-and-pencil assessments (40.9 and
25.8%, respectively). Finally, the Adult FSSM denotes four
levels of food security (FS): high, marginal, low, and very
low FS. As a dichotomous measure, FI is denoted by the
bottom two levels and FS by the top two. However, evidence
indicates that marginally food-secure students are also at
risk for diminished health and academic success,”® and the
very low food secure classification may be the most sensitive
FI measure.®> Future studies should look separately at the
four levels, separate the marginal and high food-secure
groups, and investigate the nuances inherent in the food
insecure classification.

Study design/sampling strategy

Taken as a whole, this literature lacks sufficient multi-
institutional, longitudinal, random controlled trials, and
quasi-experimental research. Convenience samples, small
sample sizes, and low survey response rates limit reliability.
Best practices replaced self-reported data with auto-populated
a-priori college database data on demographics, GPA,
college-standing and financial aid status.*¢%!*¢ To improve
validity; self-reported variables such as diet quality, physical
health, coping strategies, and financial expenditures should
be based on scales that have prior use with the student pop-
ulation.'’® All but 3 studies identified in this scoping review
were cross-sectional surveys. Ninety-three percent of the
surveys used only one data point, only 10% drew data from
multi-institutions; and only 4 used a nationally representa-
tive sample. Surveys, focus groups and interviews give a
snapshot of experiences at one point in time. However, lon-
gitudinal studies show preceding factors, changes over time,
and carryover effects after graduation. About 7% of the
studies in this review used a longitudinal design (n=11).
Studying diverse freshman at one university (n=1158),
Bruening et al’! found that FI prevalence was higher at the
end of the fall and spring semesters, coinciding with final
exams. In the only published longitudinal nationally repre-
sentative sample, researchers found that food insecure stu-
dents, especially first-generation students, were less likely to
graduate, and less likely to obtain bachelors, graduate, and
professional degrees.!'® Preceding factors also appear to have
a significant impact on FI prevalence in college. Results
from a large (n=4,824) cross-sectional online survey indi-
cated that previous FI was the strongest predictor of FI in
college.®* However, when researchers asked freshman
(n=456) to complete the 10-item USDA Adult Food Security
Survey Module (AFSSM) twice; once for their family expe-
rience and once for their campus experience, they and found
higher rates of FI on campus.*® These results support previ-
ous evidence that financial independence confers greater FI
risk. Longitudinal studies beginning in childhood could shed
light on both home and school factors that impact academic
success in college.>® Studies that examine potential impacts
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of familial variables (e.g., family composition, economics,
dietary habits, and health beliefs) could identify possible
underlying causes of student FI and serve as the basis for
campus-based interventions.!?® If parental coping strategies
shield the family from FI effects, understanding and trans-
lating these coping strategies to the college experience could
help ameliorate FI in college. Qualitative studies that inter-
view students’ multiple times could identify how specific
college and life events affect food access and hunger.!s®
Finally, little is known about carryover effects after college.
Leung et al.'®(n=1,508), found that financial independence
in college resulted in a greater than 2-fold increase in the
likelihood of FI in adulthood, potentially impacting future
employment and earnings. Future research should examine
how FI may persist after graduation and upon job attain-
ment,"! as well as how college FI impacts health and well-
being over time.”

Qualitative study designs

Increasingly, qualitative research designs (n=43) including
mixed methods (n=27), appear in the literature (Table 6).
Intended to describe the lived experiences of food insecure
students, qualitative study designs shed light on students’
emotional, mental, and physical states. Table 7 lists method-
ologies, and Table 8 summarizes student experiences identi-
fied in the main findings of qualitative studies. Students
relate tipping points, such as medical emergencies, transfer-
ring schools and legal problems.!®® They connect their food
insecure experience to low academic motivation and poor
concentration on academic tasks.!*® Believing the “starving
student narrative” that student FI is normal and preventable
though “bootstrapping” led students to negate and cover-up
severe health consequences.'®* Students identify overwhelm-
ing feelings of shame, based on the inability to provide for
themselves, as obstacles to seeking help, such as SNAP ben-
efits.!> Students report feeling stigma,'”” anxiety, embarrass-
ment, and guilt over asking for free food.*® Some report
stress and anxiety related to lack of healthy food,'® and
future health issues.*® How these perceptions inform pro-
grams that effectively address FI on college campuses is
largely unknown.

Theories applied

Twenty-one distinct theories were applied in 17% of total
records (n=28) (Table 9). Alaimo was among the first to
present a conceptual model of FI, framing FI resolution as a
function of self-reliance, informal bartering, and structured

Table 7. Qualitative research designs used in the study of Fl in college students
in the US.
|ntervieWSZ7,4O,4B,49,132,163,165,92,168

Focus groups’®167128

Interviews and focus groups'®?

Narrative inquiry (semi-structured interviews, journaling, and photo
elicitation)'?’

Survey and interviews'l3,16,21,42,87,130,164,117,166,70,86,139,102,131,170,17'\

Survey and focus groups?*'?

Photo and text-elicitation,® photo-elicitation?

Open- and closed-ended survey questions3>41:4511014370.169
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Table 8. FI experiences identified by students in the main findings of qualita-
tive studies.

“Lived” experiences.'6>167

Coping strategies.6:2548127,162128,131

Eating nonperishable items only,'®? little time for food preparation.'>4é

High food costs, and the feeling of isolation or lack of socializing.'?

Stress and anxiety around lack of healthy food'”° and future health issues.*®

Physical and mental strain.'3248

Financial challenges.”

Stigma.'*

Believing that food and housing insecurity are normal during college also led
students to negate and cover up the severe health repercussions they
were experiencing.'s?

Campus support,'22130128,167

Commuters.'®”

Commitment toward degree completion, adverse academic implications.'3?

Low academic motivation by not fully participating in their courses due to
few healthy food options or missing meals.*®

Low self-perception of health when eating poorly.*®

Cultural food insecurity.'®®

Basic needs insecurity.'¢>128

Thematic analyses identified:

+  Sub-themes that match the definition of Fl, such as “financial challenges
to buying food,” “insufficient quantity and quality of food,” and
“uncertainty about meals!"

«  Participants often reported subjective responses related to fear, anxiety,
embarrassment, and guilt. These responses were grouped into a
sub-theme called “emotional response toward FI."*

«  Overwhelming feelings of shame from the inability to provide for
themselves was a factor that stopped participants from seeking help from
parents and other social services, such as SNAP benefits and housing
subsidies.’®

-« Experiences with food insecurity were the result of tipping points, which
were usually a combination of events that prevented students from being
able to manage for themselves. Such events were described as
breakdowns in family relationships, divorce, development of medical
conditions, medical emergencies, loss of seasonal employment, legal
trouble, and transferring schools.'°

+  Students’ written narratives demonstrate their desire for more appealing
and affordable food on campus and reveal their distrust of the college
institution. Furthermore, students connect their food insecurity to their
ability to concentrate on academic tasks.'”?

» Thematic analysis of individual student interviews produced three findings:
(a) learning to work around hunger, (b) managing anxieties around food
and wellness, and (c) acknowledging that food insecurity is a shared and
critical issue.”?

Table 9. Theoretical framework, hypothesis or model applied to the study of FI
in college students in the US.

Biopsychosocial model*?

Chickering’s identity theory based on Erikson’s stages of psychosocial
development'®?

Cognitive interviewing approach®

Experiential learning theory'!

Fl-obesity paradox”

Food stamp cycle hypothesis’’

Goal attainment scaling approach (allows for integration of survey and
interview data)'’

Grounded theory approach?®’8

Hettler’s six dimensions of wellness model*’

Maslow’s theory of human motivation®'

Organizational paradox of neoliberalism in higher education?

Place-based phenomenon'?

Radimer’s hunger model®

Social cognitive theory'7®

Social determinants of health (SDOH)%

Social-ecological model?2953

Starving student narrative/bootstrap theory's?

Stress-process model”

Symbolic interactionism (SI) theoretical framework'?”

Systems theory approach to the social pillar of campus sustainability'”

The conceptual model of food insecurity proposed by Alaimo (2005)108:66:143

Tinto's (1993) model of student departure?

Validation theory'®?

Wholistic student development'®
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food assistance.!® In contrast to a focus on self-reliance,

Crutchfield, et al.* utilizes Chickering’s identity development
theory to explain the stigma associated with hunger in terms
of ‘starving student narrative and ‘bootstrapping’ myths.
Social and behavioral theories applied most often were Social
Cognitive Theory”!*! and Social Ecological Model.?>?%%3

Research trends; program exploration and evaluation

Campus food pantries (CFPs), and other campus-based
programs

The value of CFPs as a food-security safety net has been
demonstrated on some college campuses,'* however, overall
awareness and use of CFPs is low;,!*® and evidence regarding
the effectiveness of campus-based programs is lacking.!”?
Esaryk et al.'*®® surveyed student CFP users (n=1205), con-
cluding that CFP served an important emergency food assis-
tance role. Similarly, in interviews (n=18), Manboard et al.?®
found that students viewed the CFP as a food security safety
net during the COVID-19 pandemic. In a seminal study on
CFPs, El Zein et al.'*® reported that only 38% of FI students
surveyed (n1=899) used the CFP. International students and
those receiving student loans or Pell grants were the most
likely to use the pantry. Only one study looked for differ-
ences in diet quality based on frequency of CFP visits and
found none.'” Longitudinal studies are needed to assess the
influence of CFP visits on FI and diet quality over time.!?
Students report feelings of stigma and embarrassment related
to CFP visits.!”” To reach more vulnerable students, future
research is needed to enhance understanding of how campus
climate perceptions influence student interaction with the
pantry and its policies.”® Four studies evaluated other
campus-based programs intended to address FI and diet
with varying success.?*83140141 Matias et al.®® reported that a
14-week food and nutrition literacy curriculum covering
basic nutrition and cooking concepts, including meal plan-
ning, and budgeting increased FS and decreased FI. More
research is needed to determine if these results are replicable
and scalable. To assess the impact of food and nutrition lit-
eracy curricula on future FI, longitudinal studies are needed.

SNAP and pell grants

Students cope with FI by utilizing public assistance programs
including the Supplemental Nutrition Assistance Program
(SNAP). However, studies report low SNAP participation
rates. For example, in 2019 Olfert et al.%®® reported an FI
prevalence of 44.1% (n=2,2153), but only 3% of food inse-
cure students were enrolled in SNAP. These results are sup-
ported by a 2019 #realcollege survey of over 86,000 students
at 123 colleges and universities which showed that only 20%
of food-insecure college students received SNAP!?® SNAP
reduces poverty for millions, improves food security, and is
linked with improved health.!”> However, an antiquated 1980
federal law was designed to restrict SNAP access to many
full-time students who may appear to have low-income
while attending college but receive financial support from
their parents.!'® This so called “student rule” imposed
strict work requirements on able bodied adults without

dependents (ABAWD). In addition to meeting SNAP eligi-
bility requirements, students must be enrolled at least
half-time and work at least 20h per week.'”* Exemptions
have been applied to the student rule to increase SNAP eli-
gibility for high-risk students. Examples include caring for a
child under 6years of age or having a physical or mental
disability. According to Esaryk et al.'”” “Future research is
warranted to identify policy leverage points at the county,
state, and federal levels, such as eliminating the student rule,
to ensure equitable access to SNAP among college students”
A better understanding of SNAP awareness and use,'*” and
accessibility,®® could be translated into strategies to improve
SNAP program effectiveness. Uncovering the lived experi-
ences of college students who apply and use SNAP benefits
and those who do not, would add to this body of knowl-
edge. Pell grant recipients are more likely to experience FI.
Spaid et al?! studied community college women (n=217)
and found that those who received Pell grants were 2.3
times more likely to be food insecure compared to women
who did not. Pell grants have not kept pace with the rising
costs of college.'”® Additionally, Pell grant money spent on
food is considered as taxable income further diminishing its
value for the food insecure student population.

Discussion

The vast body of research revealed in this scoping review
contributes considerable knowledge, and research gaps eluci-
date important next steps. Tables 5 and 6 summarize research
gaps mentioned by authors. In brief, further research is
needed to: (1) formulate a validated FI survey tool, useful
for diverse college students, including all levels and disci-
plines of undergraduates, graduates, parenting, 1st- and
2nd-generation, homeless, international, on- and off-campus,
on-line, and athletes, (2) research methods that minimize
non-response bias, maximize response rates, use multiple
modes of data collection, oversample underrepresented
racial/ethnic and gender groups, utilize validated scales, and
maximize use of verified data, (3) implement longitudinal
and nationally representative studies on prevalence, risk fac-
tors, and consequences of FI before, during and after college,
(4) advance research on the bi-directional interplay between
FI and academic success (retention and completion in addi-
tion to GPA), levels of student financial independence, meal
plan structure and utilization, food access and food choices,
emotional eating and eating disorders, and anxiety, (5) iden-
tify and evaluate “upstream” solutions to student poverty as
well as effective community- and campus-based interven-
tions (including cooking, nutrition, and food literacy
courses), using improved messaging and design to boost
engagement and reach all student types, including underrep-
resented racial/ethnic and gender groups, (6) integrate the
lived experience of FI into student services addressing the
increased rates of depression, eating disorders and other
mental health constructs.

The problem of FI in college student remains an intractable
issue with deleterious effects on a wide scope of variables that
potentially affect academic success, both short and long-term



student health, and long-term financial success. This growing
body of research can be used to inform solutions. For exam-
ple, targeted mental health support could ease the suffering of
food insecure students. A better understanding of the role of
anxiety on factors that correlate with FI in college students,
such as poor academic performance, coping strategies, and
eating disorders, can be used to tailor interventions. Future
studies are needed to better understand the demographic fac-
tors that influence relationships between FI and academic suc-
cess; next steps include over-sampling high-risk groups and
stratifying by race and ethnicity, gender, and FS level.

Data on the influence of FI on the nutritional status of
students is limited, partly due to overall poor diets of this
population in general. FS is defined by the USDA as a
household condition of financial constraint affecting food
procurement. Yet, in addition to finances, lack of access to
adequate, nutritious food, that meets dietary preferences
impinges on college student attainment of a healthful diet.
To fully address the problem of attaining a healthful diet,
there is a need to conceptualize FI within the broader con-
struct of nutrition security (NS). Mozaffarian et al.'”” defined
NS as “having consistent access, availability, and affordability
of foods and beverages that promote well-being and prevent
(and if needed, treat) disease” Calloway et al.!”® were the
first to develop a valid, reliable NS survey tool for use with
FI adults in the US. In doing so, they acknowledged that
personal choice adds an element of dignity to the concept of
NS. There is a vital need to develop or adapt the NS scale
for college students that considers their lived experiences.

Federal and state governments provide financial and struc-
tural support for higher education, whose mission is to cre-
ate a self-actualized, informed citizenship and economically
viable workforce. Yet, FI continues to hamper academic suc-
cess, negatively impacting student retention and completion.
Financially independent students experience longitudinal
cycles of FI, disrupting the economic advantages of college.
This is a persistent problem partly because the highly effec-
tive societal solutions to hunger (e.g., SNAP) largely excludes
college students. All evidence shows low SNAP participation
rates among the eligible student population. Outdated food
assistance policies from the 1980s, directed toward full-time
college students, are based on the politics of “worthiness/
deservingness” and restrict access to food assistance. The
result is a large group of society’s young adults struggling to
balance their personal and professional goals with the harsh
reality of basic resource limitations such as healthy food
access, reliable housing, and transportation.

Given student feelings of shame and stigma inherent in
“class-based identity’}'®> and the normalization of FI put
forth by the myths of the “starving student narrative” and
“bootstrapping”, there is a pressing need to reframe
campus-based food pantries, Pell grants and SNAP for col-
lege students, adopting a “rights-based approach to food
security”!** This shift would counteract feelings of shame or
stigma that hold students back. Campus-based solutions tar-
get students who live on campus, including international
students who don’t otherwise qualify for federal food assis-
tance programs, but would be least effective for commuter
colleges and the growing on-line student population.
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Integrating strategies that combat FI into the general college
curriculum is a way of sidestepping the stigma associated
with food assistance. Matias et al.¥ reported preliminary evi-
dence that a semester long nutrition and food literacy course
improves food security in the college population. Future
research is needed to study the effectiveness of this approach
in a variety of college settings. It is time for a new skills-based
approach to food security on college campuses that addresses
gaps in nutrition and food literacy for all students, including
those at risk for FL

Summary and recommendations

In their systematic review of the literature between 2001 and
2016, Bruening et al.” reported factors related to FI in col-
lege students, and suggested interventions. In their scoping
review, Nikolaus et al. evaluated the quality of FI prevalence
data in college students, published between 1995 and 2018.?
Our focus extends the reach of these reviews through 2022,
reviews the expanding body of quantitative and qualitative
studies, student sub-populations and correlating variables,
and indexes theories applied. We summarize trends, and
synthesize gaps, identified by the authors themselves, to
inform future research. However, our study design does have
limitations. The decision to restrict records to those that
measure FI limited the number of articles focused specifi-
cally on program evaluation. The 160 articles extracted were
diverse in terms of research discipline, representing both the
natural and social sciences; however, the decision to restrict
the search to peer-reviewed studies excludes theses/disserta-
tions, conference extracts and reports and other grey litera-
ture that would have extended the scope of this review.

Despite widespread documentation of FI prevalence and
correlating factors in diverse college students in a variety of
settings, the problem persists. There is a pressing need to
address methodological issues with measurement, minimize
the use of self-reported data and utilize validated scales, and
execute longitudinal nationally representative studies that
over-represent high risk groups. These strategies are needed
to shift the focus beyond documenting prevalence, toward
regional and national solutions that address the needs of the
most vulnerable.
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