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Reports of college students experiencing food insecurity (Fl), defined as inadequate access, availability, adequacy, and stability of food, have sparked
national calls for alleviation and prevention policies. However, there are a wide variety of Fl rates reported across studies and even among recent
literature reviews. The current scoping review aimed to develop a weighted estimated prevalence of Fl among US students using a comprehensive
search approach. In addition, study characteristics that may be related to the high variability in reported FI prevalence were explored. To address
these aims, the peer-reviewed and gray literature on US college student Fl was systematically searched to identify 12,044 nonduplicated records.
A total of 51 study samples, across 62 records, met inclusion criteria and were included in the current review. The quality of the included studies
was moderate, with an average rate of 6.4 on a scale of 0-10. Convenience (45%) and census (30%) sampling approaches were common; only 4
study samples were based on representative sampling strategies. Fl estimates ranged from 10% to 75%. It was common for very low security to be
as prevalent as, or more prevalent than, low food security. The surveying protocols used in the studies were related to the Fl estimates. The USDA
Short Form Food Security Survey Module (FSSM; 50%) and the USDA Adult FSSM (40%) prevalence estimates were larger than for the full USDA
Household FSSM (13%). When these surveys referenced a 12-mo period, FI estimates were 31%. This was a lower Fl estimate than surveys using
reference periods of 9 mo or shorter (47%). The results indicate that Fl is a pressing issue among college students, but the variation in prevalence
produced by differing surveys suggests that students may be misclassified with current surveying methods. Psychometric testing of these surveys
when used with college students is warranted. Adv Nutr 2020;11:327-348.
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Introduction
Food insecurity (FI) is the limited or uncertain access to
sufficient nutritious food. An estimated 11.8% of Amer-
ican households experienced FI during 2017 (1). Adults
experiencing FI are more likely to have low-quality dietary
patterns (2-4). Ultimately, experiences of FI are associated
with diminished mental and physical health (5-10). Allowing
FI to persist in the United States compromises the quality of
life and widens health disparities for millions of Americans.
A recent growing concern is the high reported prevalence
of FI among postsecondary students (11), with some studies
reporting more than half of students are food insecure.
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Numerous peer-reviewed articles, online reports, and news
pieces have elicited concern for US college students facing
hunger. These reports have been met with calls to address
these issues with policies and programs, such as campus food
pantries or financial aid modifications (12). As US colleges
and universities begin to enroll a diversity of students with
varying sociocultural backgrounds, changes to better support
students, and their respective concerns, become essential.
Although the high FI prevalence rates are used as evidence
that policy interventions are needed, the synthesis and
analysis of the growing body of literature has been limited.
There have been 3 recent reviews, each limited in scope
or practical applications for the field. A seminal review by
Bruening et al. (13) provided a narrative review of studies
and produced the estimated prevalence of FI affecting one-
third of college students, which is commonly referred to in
the popular press. However, this estimate was unweighted
across studies, thus not considering the size of each study,
and the inclusion of studies from outside of the United States
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limited its specificity. A second review from Nazmi et al.
(14) provided a review of exclusively US studies. Nazmi et al.
(14) calculated a weighted prevalence estimate much higher
than that produced in the original review, with an estimated
47.2% of students experiencing FI. Although Nazmi et al. (14)
provided a weighted US-specific estimate, it was lacking in
2 critical areas. Firstly, fewer studies were included in this
later review than were US-based and originally identified
in Bruening et al. (13). This was counterintuitive, given
the later date of the work, and indicated that many studies
may have been overlooked. Secondly, Nazmi et al. (14)
suggest that lower-quality studies may result in underesti-
mations of college FI but a formal analysis of the quality
of the synthesized literature was not conducted. Finally,
the Government Accountability Office recently published a
governmental narrative literature review (12). This report
was the most recent review in this area and advanced the
field by evaluating FI alleviation efforts. However, given the
intended nonspecialist audience, the search strategies and
quality criteria were not described in depth. Although these
reviews presented descriptive overviews of the field, their
shortcomings warranted a new systematic scoping approach
to evaluate the prevalence of FI among US college students.

The aims of the current scoping review focus on pro-
ducing a weighted estimated prevalence of FI among US
students and describing how study characteristics relate to
this estimate. The 3 primary questions for the current scoping
review are as follows: 1) What is the prevalence of FI among
students at community colleges and 4-y universities in the
United States? 2) What is the quality of the studies that these
estimates are based on? 3) What study characteristics are
related to FI prevalence estimates?

Methods

All procedures for the scoping review were conducted
based on the Cochrane Handbook for Systematic Reviews
of Interventions (15) and the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (16). The protocol
for the review was registered on 10 July, 2017 and is publicly
available on the PROSPERO register (CRD42017069902)
(17).

Four databases were used for the initial identification
of articles: 1) PubMed/Medline; 2) EBSCO Host, Academic
Search Complete; 3) Web of Science; and 4) ProQuest. In each
database, every combination of the following keywords was
used: (Food insecur® OR Food secur®* OR Food insufficien*
OR Hunger OR Food access) and (University student* OR
College student®). To identify “gray literature” (unpublished
reports of studies), theses/dissertations were included in the
ProQuest database and authors of relevant studies were asked
for additional unpublished results or suggested citations. To
extend the comprehensiveness of searches, citations selected
for full-text review were also used for a reference list search
(backward reference search) and cited reference search
(forward reference search). All database searches, reference
searches, and author communications were conducted and
logged between June 2017 and June 2018.
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Study eligibility criteria

Title and abstract results from the systematic searches were
independently screened by 2 researchers. To be eligible
for inclusion, studies must have 1) collected data and/or
been published after 1995 (when FI terminology became
consistent in the United States); 2) been written in English; 3)
reported quantitative categorical outcomes of US university
students related to FI; 4) indicated the method for evaluating
FI; and 5) provided no intervention or provided baseline
characteristics before an intervention. This initial screen
resulted in exclusion or consideration for further full-text
review. The full texts of all citations considered for further
review were, again, screened independently by 2 researchers
based on the aforementioned criteria. For articles that did not
indicate the year of data collection, these data were assumed
to be collected after 1995 if the articles were published after
the year 2000.

Records were reviewed and organized to represent
individual study samples. Sixty-two records reported on
studies that met the eligibility criteria (Figure 1). When
publications reported on multiple studies or reported unique
results (including sociodemographic characteristics and FI
estimates) for 2-y and 4-y students, the records were split
to represent their distinct samples. One publication included
data from 4 studies (18) and 1 report presented results for 2-
y and 4-y student samples separately (19), raising the total
to 66 studies. After this, when separate records reported
on the same study, the record published later was included
in the final analyses. If details were given in the initial
record but omitted in the later record, those were used to
supplement the study details and subsequent description.
Fifteen records were identified as earlier or preliminary
publications—presentation abstracts, gray reports, etc.—that
had later corresponding publications identified in the search
(20-34). These records were used to provide supplemental
information to describe the studies’ methodology, with
results reported in the later publications (18, 35-42) used for
analyses. After accounting for the overlap in those records,
a total of 51 distinct samples were identified. For reporting
purposes, studies were organized chronologically by the year
of the latest citation affiliated with each study sample and then
alphabetized by the first author’s last name within each year.

Data extraction

Data were extracted from each study by CJN and in-
dependently checked for accuracy by 1 other researcher.
Discrepancies were reconciled by CJN, BE, and SMN-R.
Using a standardized form, extracted characteristics included
authors, publication year, gray literature or peer-reviewed
source, year/month of data collection, study design, study
population, sampling and recruitment strategies, sample size,
sample demographics, size and location of university, FI
measurement tool, FI reference period, medium (online, in-
person, etc.) of FI assessment, prevalence of FI, relations of
correlates to FI, and statistical methods. Unless otherwise
stated, students who participated in each study were assumed
to be enrolled at the institution reported as granting human
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FIGURE 1 Study selection flow diagram.

subjects research approval. When >1 article reported on
the same set of data, information was extracted from all
reports; if information was inconsistent, the later publication
was assumed to be the final analysis and superseded earlier
reports.

Quality assessment

The quality of each study described in a full article, report,
or book was evaluated on 5 criteria based on a scale
used previously (43) that is grounded in the Methods
Guide for Effectiveness and Comparative Effectiveness Reviews
(44). The 5 criteria used to assess the quality were 1)
an a priori aim/hypothesis; 2) a specific study population;
3) rigorous participant recruitment; 4) sufficient sample
reporting; and 5) reliable and valid measures of FI. Each
criterion was weighted equally and evaluated on a scale of
0-2, where unmet/unmentioned responses = 0, partially
met responses = 1, and completely met responses = 2;
the criteria and scoring are presented in Table 1. When all
criteria were evaluated, a total score ranging from 0-10 was

students
n=1

obtained. When >1 article reported on the same study, the
quality criteria information provided in both reports was
aggregated. This process was conducted by 2 independent
researchers, with discrepancies discussed before formalizing
the score. The quality of included abstracts, if not followed
by a lengthier report, was not evaluated owing to insufficient
information to score each criterion. Quality assessments for
each included study were evaluated to describe the overall
strength of the evidence reviewed but were not used as
inclusion criteria.

Synthesis

To provide an overview of the literature, percentages and
medians (given the skewedness of the data) of study and
sample characteristics are shown. Quality assessment criteria
were descriptively analyzed and compared with other study
characteristics. FI prevalence estimates were calculated using
weighted means from study estimates and study sample
size in Excel 16.0 for Office 365 (Microsoft). Weighted
FI prevalence estimates were compared with other study
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TABLE 1

Criteria

Study quality assessment criteria and coding schema’

Unmet/unmentioned
responses (score = 0)

Partially met responses
(score =1)

Completely met responses
(score =2)

A priori aim/hypothesis specific
to food insecurity

Study population clearly
specified and defined

Rigorous participant recruitment

Sufficient sample reporting

Reliable and valid measures of

No mention of aim/hypothesis

No mention of the population
the sample is meant to
represent

Convenience sampling
techniques

No report of response rate or
nonresponse bias evaluations

Measures without psychometric

Implications of food insecurity in
aim/hypothesis (i.e, hunger or
difficulty affording food)

Population partially and/broadly
defined

N/A

Report response rate or
nonresponse bias evaluations

Measures with limited testing or

Explicit mention of food
insecurity in aim/hypothesis

Population clearly defined

Random sample or census

Report response rate and
nonresponse bias
evaluations

Measures with psychometric

food insecurity testing

tested in different population testing in related population

I Criteria based on a scale used previously (43) and the Methods Guide for Effectiveness and Comparative Effectiveness Reviews (44). N/A, not applicable.

characteristics (i.e., surveying protocols and institutional
setting).

Results

Study characteristics

Basic characteristics of the included studies are outlined
in Table 2. Although the review included reports pub-
lished after 1995, most records were published in 2016
or later. Figure 2 demonstrates this recent proliferation
of studies by displaying each study alongside its final
publication year, sample size, and FI estimate. Over half
of the studies were published as peer-reviewed articles,
but a considerable second group of studies were reported
through gray literature as online reports and academic theses
or dissertations. The majority (96%) of studies included
in this review were cross-sectional, with only 2 records
reporting results of longitudinal designs. Sample sizes ranged
from 49 to 26,131 participants with a median of 514/
study.

Most studies listed no or minimal eligibility criteria
(i.e., enrolled students >18 y old) for study participation,
with only 18 studies (35%) listing more restrictive criteria.
Given the minimal eligibility criteria, it was common for
studies to report including both graduate and undergraduate
students (44%, n = 21). Although 1 study included only male
collegiate athletes, it was more common for studies to include
a higher proportion of female students, with a median of 70%
among 43 studies. Studies commonly captured what would
be considered the traditionally aged college student (18-24
y old), although studies varied in reporting the mean age
or the percentage within this category. Among 21 studies
reporting the mean age of their participants, the median
across studies was 21.7 y old. Among the 14 studies reporting
the percentage of students between 18 and 24 y old, the
median across studies was 72%. Although the percentage of
white students ranged from 0% to 92% among the n = 40
studies that reported race/ethnicity, the median was 55%
white students. Few studies reported employment (n = 19)
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and financial aid (n = 17) characteristics, but among these
studies a median of 61% of students were employed and 67%
of students received financial aid (however, classifications of
aid varied across studies). International student status was
reported in 11 studies and the median was 9% international
students.

Quality

Quality assessments of each study are presented in Table 3.
The mean & SD overall score for all studies was 6.4 & 1.6,
on a scale of 0-10. Studies ranged in quality ratings from
3 to 8. Most studies completely met the a priori hypothesis
criteria, with only 1 study receiving a score of 1. The lowest
mean =+ SD criteria score, of 0.7 & 0.4 across studies, was for
sufficient sample reporting owing to a number of studies that
did not report response rates (n = 11) and an absence of any
nonresponse bias assessments. Response rates ranged from
<1% to 99% with a median of 14% for the 38 studies that
provided rates. Of the studies that reported their sampling
strategy, convenience sampling (45%, n = 21) and census
approaches (30%, n = 14) were the most common. Only 4
study samples used representative sampling strategies and 2
of these came from 1 report based on the Current Population
Survey that measured FI at the household level. Quality
assessments were not related to the literature type, with
both gray and peer-reviewed literature scored moderately
(mean: 6.2 and 6.5, respectively). Quality scores were higher
for studies that included multiple institutions (mean: 6.9)
than for those that were based out of 1 institution (mean:
6.2). Studies using one of the standard USDA Food Security
Survey Modules (FSSMs) had greater quality scores (mean:
6.6) than studies using modified FSSMs or novel instruments
(mean: 5.7).

Estimates of FI

FI prevalence estimates ranged from 10% to 75% in all
studies (see Table 4). The overall weighted estimate of
FI across studies was 41%. Thirty-seven studies further
classified these students with FI as having low or very low
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FIGURE 2 Bubble plot of each included study indicating publication year, food insecurity estimate, and survey used. The size of each
bubble corresponds to the sample size of the study. “Other Surveys”includes modified FSSMs and novel questionnaires. For study samples
with > 1 affiliated publication, the year that the last publication was published is used. FSSM, Food Security Survey Module.

food security. Figure 3 presents these estimates, showing that
it was common for very low security to be as prevalent as, or
more prevalent than, low food security.

Estimates of Fl by surveying protocols

Table 4 details the FI assessment protocols of the included
studies. Most studies (80%, n = 41) reported the use of
USDA FSSMs to assess FI. The 6-item Short FSSM and
the 10-item Adult FSSM together accounted for 65% of
protocols. However, there was a subset of 4 studies (8%)
which reported use of USDA FSSMs without specifying the
survey form used. Although the minority, another 10 studies
used novel FI assessment protocols without standard security
categorizations to compare with prior FI research. Figure 2
provides a visual comparison of the FI estimates produced
by these varying questionnaires. The weighted FI estimate
produced in the studies based on a household measure using
the 18-item FSSM was 13%. In contrast, FI estimates from
studies using shorter FSSMs were larger, with 50% from the
6-item Abbreviated FSSM and 40% from the 10-item Adult
FSSM. The studies using a variety of novel surveys produced
a FI estimate of 31% but ranged from 12% to 48%. Among the
44 studies that reported the FI reference period, the majority
(64%) asked students to refer to the last 12 mo. Another 5
studies used novel reference periods of 3, 4, and 9 mo. FI
estimates produced from studies using reference periods <12
mo were larger (47%) than those using a 12-mo reference
(31%).

Fl estimates by institutional setting
The weighted estimate from the studies that included only
community college students indicated 47% FI. Studies that
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included solely 4-y university students produced a weighted
estimate of 36% FI. Samples that included students from
both institution types produced an estimate of 41% FI.
Other institutional setting characteristics, such as cost of
attendance, may be related to FI estimates, but these were not
consistently reported in the included records.

Discussion

The aims of this scoping review were to develop a weighted
estimate of FI among US college students, to evaluate the
quality of the literature, and to describe study characteristics
that were related to prevalence estimates. An estimated
41% of US college students reported experiences of FI.
However, this prevalence was dramatically different with
varying assessment protocols, including the survey form and
reference period. To the authors’ knowledge, the current
review serves as the most comprehensive review of the
literature. This approach has revealed several insights from
the literature: 1) the body of work is distinct from the general
FI literature; 2) psychometric testing of the USDA FSSMs
is warranted; 3) reference periods used in FI surveys are
important; 4) the impact of the institution needs further
investigation; and 5) measurement accuracy is essential to
understanding predictors and consequences among students
experiencing FI.

The composition and quality of the literature studying
FI among college students are distinct from the general FI
literature. First, there is a large proportion of gray literature
(i.e., online reports and academic theses) and conference
abstracts. These variations in publication channels may
explain the variation in the number of studies included in
prior reviews (13, 14). The quantity and rigor of peer reviews



TABLE 3 Quality assessments of the studies examining US college student FI'

A priori Study population Participant Sample Reliable/valid ~ Mean overall
Authors (Ref) aim/hypothesis  clearly specified recruitment reporting Fl surveys score
Khachadourian (45) 2 2 0 1 2 7
Chaparro et al. (46) 2 2 2 1 1 8
Freudenburg et al. (47) 2 2 2 1 1 8
Magoc (48) 2 1 2 0 1 6
Gonzales (49) 1 1 2 0 1 5
Gaines et al. (20, 35) 2 2 0 1 1 6
Gorman (50) 2 2 0 0 1 5
Hanna (51) 2 0 0 0 1 3
Koller (52) 2 2 2 1 0 7
Patton-Lopez et al. (53) 2 1 2 1 1 7
Fossman and King (38); Lindsley and 2 2 2 1 1 8
King (23)
Maroto et al. (36); Maroto and Linck (21) 2 2 0 1 1 6
Silva et al. (56) 2 1 2 1 0 6
Bianco et al. (57) 2 2 2 1 1 8
Bruening et al. (58) 2 2 0 1 1 6
Calvez et al. (59) 2 1 0 0 1 4
Dubick et al. (60) 2 1 0 0 1 4
MacDonald (61) 2 2 0 1 0 5
Maguire et al. (62) 2 0 2 0 1 5
Mirabitur et al. (63) 2 2 2 1 1 8
Morris et al. (37); Morris (22) 2 2 2 1 1 8
Twill et al. (64) 2 1 0 0 NR 3
Wood et al. (65) 2 1 NR 0 NR 3
Adamovic (66) 2 1 0 1 1 5
Blagg et al. (19)—both 2-y and 4-y 2 2 2 1 1 8
samples
Kashuba (70) 2 1 0 1 1 5
King (71) 2 2 2 1 1 8
Knol et al. (72) 2 2 2 1 1 8
Martinez (25); Martinez et al. (24, 39) 2 1 2 1 1 7
McArthur et al. (40); Danek (28) 2 2 2 1 1 8
Mercado (73) 2 2 2 1 1 8
Miles et al. (74) 2 2 2 1 1 8
West (77) 2 2 NR 1 1 6
Broton and Goldrick-Rab—Study 1 (18); 2 1 2 1 1 7
Goldrick-Rab et al. (32)
Broton and Goldrick-Rab—Study 2 (18); 2 1 2 1 1 7
Goldrick-Rab et al. (29)
Broton and Goldrick-Rab—Study 3 (18); 2 2 2 1 1 8
Wisconsin HOPE Lab (34)
Broton and Goldrick-Rab—Study 4 (18); 2 2 2 1 1 8
Broton et al. (26); Goldrick-Rab (27)
Bruening et al. (78) 2 1 0 0 1 4
Crutchfield and Maguire (79) 2 1 2 1 1 7
Hagedorn and Olfert (41); Hagedorn 2 1 2 1 1 7
etal. (33)
McArthur et al. (80) 2 2 2 1 1 8
Payne-Sturges et al. (81) 2 2 0 1 1 6
El Zein et al. (31, 42); Laitner et al. (30) 2 2 0 0 1 5
Criteria mean = SD scores 198 £0.15 1.53+£059 127 £098 0.74 + 044 095+ 0.31 6.37 £+ 1.60

TScoring criteria for each quality assessment component are reported in Table 1. Fifty-nine study citations are included from 56 independent records (i.e., publications) reporting
on 43 distinct studies. These study samples were identified by separating out records that included >1 study, condensing multiple records reporting on the same study, and
removing studies that were only published as an abstract. FI, food insecurity; NR, not reported.

are also variable in gray publications. The area of college FI
research is rapidly growing in size. The first record in this
review was published in 1999, but it was the only college
FI research for almost 10 y until 2009. Since then, work in
this area has grown at an exponential pace resulting in >30

records published in 2016 or later. Studies were commonly
cross-sectional, limited to students from a single institution,
recruited a convenience sample, used minimal eligibility
criteria, and frequently focused on the 18- to 24-y-old student
population.

Food insecurity among college students 341



(panunuod)

L€
o€
43
8
8¢
485
ml
A
S
zl

8Y

s¢
(P23ybrem) 11

€S

oy

8y

8y
oW € Ul /€ ‘oW | Ul 7€
o
487
0l
95
|[ejurg/ Jawwins ul gg
dl
65
6l
6l
43
vl
S
2
6¢
k4
132

ElV[[Vle} owg|
aUIUO ow ¢
[UlluO pog

uosiad-ul [uluQ owgl

dN dN
LUIUO +P 0€
auoyd ow 7|
auoyd ow 7|
ElV[[Ve) ow 7|
4N dN
QUIUO sowl
aUIUO ow 6
QUIUO ow 7|
[UllUO pog
aUIUO ow 7|
[UlIUO pog
WYL
ElV[Vle) 1e J9159Was ay3 bulng,
SUlUO ow ¢ ‘ow |
QUlUO owel
uosiad-u| owgl
QUIUO dN
uosiad-u| ow gl
(Vo) Louly
[UllUO owrel
QUlUO owel
El[[Vle} SUON
QUIUO owel
[UlluO owrel
sse|d-u| ow 7|
QUIUO owel
QUIUO ow ¢
auoyd ‘BuluQ ow gl
sse|d-u| ow 7|
[lew ‘uosiad-u owzl|

Swal 01 WSS43NPY Yasn
SWIaN 01 WSSH INPY Yasn
SWall 9 WSS W04 1oys yasn
$SWL 0L 'WSS4 NPy vadsn
YN SWwall WSS vasn
SWa1l 9 NSS4 W04 Loys vasn
swall 8 INSSH PlOYSsnoH vYasn
SW1l 81 NISSH PlOYasnoH yasn
SWiall 9 WSSH W04 1oysS yasn
©|BDS SIUSAS oJI| [NJSSaI1S

FBEES
0] S1UspN1S Payse pue suoniuysp |4 sARD
swll 01 WSS 1NPY vasn
SWR1l 9 WSS W04 Loys vasn
SWa1l 9 NSS4 W04 1oys vasn
SW9ll 8 NSS4 YASN PayIpoN
Swall 01 WSS YNPY vasn

SWall 9 ‘WSS W04 UoyS vadsn

SWI2) ¢ 12uaalds pardepy

SWal 9 WSS Wio4 1oyS vasn

WX ¥ ‘NSS4 YaSN PaYIPOn

HN SW1 WSS vasn

swal 01 "WSS4 INPY vasn

$SWaN 9 NSS4 W04 110YS vasn

SWaN 9 ‘NSS4 W04 1IoYS vasn

SWal 9 ‘WSS W04 oyS vasn

109195 01 SJUSPNIS PaYSe pUe SUORIUYSP |4 dABD
13U2315 Wal-| YUM NSS] YASN PIYIPOW
swal 01 "WSS4 NPy vasn

swal 01 WSS4 INPY Yasn

swal 01 "WSS4 INPY vasn

SWal 9 ‘WSS W04 1oyS vasn

SWaY ¥ ‘WSS YaSN P3YIPON

SWall 01 ‘WSS4 1INPY Yasn

swiell 81 WSS PIOYSSNOH YaSN

(¢/) 1819 jouy

(12) bury)

(0£) eQnysey)

(69) ‘e 19 pue||oH

(89) e 12 JoWl||IH

(£9) e 3381113

syuspnis A-4—(6 1) ‘| 10 Bbelg
syuapNIs A-z—(61) ‘|e 12 bbelg
(99) SInowepy

(S9) ‘|2 19 POOM

(#9) e 13 |[Im L.

(€2) SO “(£€) "[e 19 SLION
(€9) e 32 unugeay

(79) "o 19 aunbeyy

(19) pleuo@oepy

(09) e 19>219nd

(69) 1e12 zaneD

(89) ‘|e 19 bujuanig

(£S) e 38 0duUElg

(9) Te13 eAIS

(59 nnupRyYs

(12)>2ur] pue Ol01e| {(9€) [e 12 0I0Je N
(€7) Bury pue Asjspury {(ge) Bury pue ueussso4
(¥S) [[PHO pue uospiAeQ

(€5) e 13 zado-uoned

(¢9) 131109

(15) euuey

(05) ueWIOD

(S€'00) '[e 12 sdulen

(6¥) S9eZU0H

(8%) d0bepy

(/) '|e 19 Biaquapnal

(91) '|e 12 oledeyd

(S¥) UeLNOpELDELY)

% ‘@udjeraid |4

poylaw AaAIns |4 pouiad a1uaiagei |4

Aanins |4

(394) stoyany

|14 2Uspnis 963102 SN Bululwexs $31PNIS 3Y) JO $D1ISLIDRIRYD [030)04d JUBWISSISSY 1 3T1AVL

342 Nikolaus et al.



"paniodal 10U ‘YN BINPON ASAINS AIND3S POOH ‘INSSH ‘AIINdasul pooj ‘|4 sioyine Aq papiaoid uolewlojul, Apnis awes ayi uo bupiodai spiodai ajdpinw
Bujsuspuod se [|am se sjduies 10 Apnis | < papn|dul 1Yyl spiodal Ino bulieledss Ag paypuspl aiem sejdwes Apnis asay | “sajduies Apnis 1ounsip |G uo bupiodai (suoiedljgnd “2') spiodal Juspuadapul 79 WOl PIPN|DUL 218 SUOIRID APNIS XIS-AIXIS |

6l
Gl

44
JAS
4%
8¢

LS

6¢

9

S/

8¢

ol

3%

19

o
(p2yBIam) 74

uosiad-u|
[UlIUO

auluo
auluo
auluo
auluo

[lew BuljuQ
AN BUIUO
auIluo

auluo
auIuo
auluo
YN
auluo
auIuo
auluo
auIuo

ow 7l
ow gl
|ooyds
1 JeaKk DIWSPERIE SNOIASIJ
ow 7l
pog
poe

p ot

ow 7|

pog

pog
ow |
dN
|ooyds ybiy 01 patejay
ow 7l
pog
ow 7l
owgl

SWel 0L WSS4 INPY Vasn
SW=1l 81 NSS4 PIOYasNoH vadsn

SWLl 01 WSS UNPY YAsN
SWal 0L WSS4 INPY vasn
SWLl 01 WSS UNPY YAsN
SWall 9 ‘NSS4 W04 1oYS vasn

W)l | Iausaids padepy
SWall 9 ‘NSS4 W04 10YS vasn
SWall 9 ‘NSS4 W04 10YS vasn

SWi=l 9 WSSH W04 1oysS vasn

sWwall 0L ‘NSS4 INPY Yasn

N SW NSSH vasn

YN SWal NSS4 vasn

SWSH G| “WSSH PIOYSNOH YASN PYyIpon
SWL! 9 ‘NSS4 W04 1I0yS vasn

SWal 01 WSS4 INPY vasN

SWL 9 ‘NSS4 W04 1I0ys vasn

(0¢)

o192 1BUNET(1€) 1218 URZ [ (Th) 410 19 UIBZ [3

(18) 13 5364M1S-3UAed

(08) "B 12 INYUYON
(€€) '|e 12 ulopabeH (| ) WO pue uiopabey
(62) 2anBeyy pue pjayyoinid
(8/) '|e 32 bujuanig
(£2) 9rY-1PUPI0D 1(97) e 12
uol0Ig {(81) ¥ APNIS—QRY-3D1IP|OD) pue uoloig
(7€) 9871 3dOH UISUOISIAN
(81) € Apnis—qey-4oup|0D pue uoloig
(60) e 12 gRY-1dUPIOD
(81) ¢ ApnS—aey-}Lp|on pue uoloig
(€€) e 12 gRY-1d1PIOD
‘(81) L ApniS—qey-pLp|oo pue uoloig
(VARREI
(92) e 32 1=sseg-||gM
(S£) e 19 110d
VZARCRERSII
(€£) opedisiy
(82)>2ued ‘(0p) ‘(e 32 INYUYIN
(G) ZaUIBN {(6€ "¥C) '@ 12 ZauUle

9% ‘@udjenaid |4

poyiaw AdAuns |4

pouiad aduaiayal |4

Aanins |4

(32Y) sioyany

(penupuod) 319Vl

343

Food insecurity among college students



Chaparro et al. (46)

Freudenberg et al. (47)
Magoc (48)
Gonzales (49) IENPIEZNT23%

Gaines et al. (35); Gaines et al. (20)  EZ
Gorman (50) 7%
Koller (52) A

Fossman and King (38); Lindsley and King (23) 25% o 30%

Maroto et al. (36); Maroto and Linck (21)
Silvactal. (56) 578

Bianco et al. (57)
Calvez et al. (59)
Dubick et al. (60)

Iy 24%
Y7 20%
Iy 26%

MacDonald (61)
Maguire et al. (62)
Mirabitur et al. (63)
Morris et al. (37); Morris (22)

Adamovic (66)
Ellis et al. (67)
Hillmer et al. (68)
Kashuba (70)

Knol et al. (72)

Martinez et al. (39); Martinez (25); Martinez et al. (24)
McArthur et al. (40); Danek (28)

Mercado (73)

Poll et al. (75) 8%

Broton and Goldrick-Rab - Study 1 (18); Goldrick-Rab et al. (32)
Broton and Goldrick-Rab - Study 2 (18); Goldrick-Rab et al. (29)

| 28% [

o8

Iy 30%
77 15%
S 7 S 2076

King (71)

| 33% kb

West (77)

Broton and Goldrick-Rab - Study 3 (18); Wisconsin HOPE Lab (34)
Broton and Goldrick-Rab - Study 4 (18); Broton et al.(26); Goldrick-Rab (27)
Crutchfield and Maguire (79)
Hagedorn and Olfert (41); Hagedorn et al. (33)
McArthur et al. (80)
Payne-Sturges et al. (81) 9%
El Zein et al. (42); El Zein et al. (31); Laitner et al. (30) ' ' ' ' ‘
0% 20% 40% 60% 80% 100%

B Very Low Security

= Low Security

FIGURE 3 Prevalence of low and very low food security in review of studies of college students. Studies that did not report low and very

low food security rates are not shown.

The quality of studies was moderate, with a mean rating of
6.4 on a scale of 0-10. Response rates were a common issue
in the literature. Twenty-five percent of the study samples did
not report a response rate. Among the studies that reported
response rates, 53% of the rates were <15%. It should also be
noted that no studies examined potential nonresponse biases,
which is concerning given the observed response rates. Four
study samples were recruited using representative sampling
techniques (18, 19, 26, 27, 47); these studies were ranked
among those with the highest quality and had response rates
>15%. The FI prevalence estimates from these 4 samples
differed from 11% to 57% (18, 19, 26, 27, 47), but this may
be due to the unique sample characteristics or surveying
methods used. The characteristics of the majority of studies
allow for this review to capture a broad characterization
of FI prevalence among traditional university students, but
the ability to talk about specific subpopulations is hindered.
Further, there are concerns about interpreting the overall
estimate of FI prevalence produced from this review and
generalizing this as the population prevalence, given the
heterogeneity across studies.
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The various surveying protocols in the literature produced
a range of prevalence estimates. Unlike what was expected
and suggested by the findings in Nazmi et al. (14), the
novel surveys with untested methods did not seem to
systematically under- or over-estimate FI when compared
with the USDA FSSMs. This may be due to the variety
of surveys captured in the other/novel category. To clearly
test the FI measurement variation of individual novel
surveys additional psychometric testing would be needed.
Surprisingly, the greatest variability between FI estimates
was produced when comparing USDA FSSMs of different
lengths. This is concerning because there is a legacy of
strong psychometric evaluation conducted on these surveys
that supports their use (82-87) and they have been broadly
adopted for various settings across the United States and
internationally. However, the surveys have limited formal
psychometric evaluation among college students. One gray
report refers to instrument testing (79), but given the aim
of the report to broadly highlight the issues among college
students, specific results of these psychometric evaluations
were not described. A recent study from Nikolaus et al.



(88) described the psychometric evaluation of the USDA
FSSMs among college students and findings were consistent
with this review in that the 6-item USDA FSSM produced
the most liberal prevalence estimates. However, the 18-item
USDA FSSM, which produced the lowest FI estimate in the
current review, was not tested in this recent psychometric
study (88). The limited use and testing of the 18-item
Household FSSM are likely due to its incorporation of 8 items
specifically querying about children in the household and the
low proportion of college students with children. Finally, the
current review demonstrates that very low food security was
commonly as prevalent as low food security among college
students, which diverges from the expected pattern of lower
rates of very low food security than of low food security in
the general US population (1).

Prevalence estimates were not only related to the survey
form used, but also varied by the reference period used in the
survey. The present review found that a lower FI prevalence
resulted from surveys using a 12-mo reference period. This
may be a result of recall bias (i.e., it is harder to remember
a year’s worth of experiences), but it could also be due
to lower rates of FI experiences among students when not
enrolled in school. McArthur et al. (80) evaluated FI among
freshmen both before and during their enrollment and found
higher FI rates after enrollment than before enrollment. The
inclusion of months where the student is not enrolled, and
possibly living with family may, in part, explain the lower
rates produced when using a 12-mo reference period. It is
possible that the variation in FI prevalence across surveying
protocols (both survey form and reference period) can be
a result of study characteristics, such as institution type.
However, the distribution of surveying methods was fairly
mixed across institution type and other study characteristics
of interest in the current review. Therefore, psychometric
evaluations of these protocols are warranted to ensure that
FI prevalence estimates are accurate and policy efforts can be
assessed with fidelity.

There is high heterogeneity in sample characteristics
across the included studies. This high heterogeneity across
studies may, in part, be explained by the inherent het-
erogeneity of education institutions. The variation in FI
estimates produced from studies with community college
students when compared with 4-y university students may
be related to the unique characteristics of these student
populations (89, 90). However, it was not common for
estimates of FI to be separately reported for community
college and university students. This practice limits the
ability to understand how these student populations uniquely
experience FIL. In the future, separating estimates of FI for
community college and university students is supported. In
addition, beyond this dichotomy there are other institution
characteristics that may be related to student FI. Enrollment
cost, institution selectivity, student body size, proportion of
first-generation students, and academic preparedness may be
related to student FI experiences and this requires further
investigation. In this review, other sample characteristics
were not compared with FI estimates but this is because of the

low number of reports that included demographic variables
of interest.

Improvements in FI measurement accuracy among stu-
dents will be essential to advance the field. Individual-
level predictors and consequences of FI among US college
students was initially a tertiary research question in the
present review, because this is essential information in
leveraging resources to best serve students. However, the
results indicating variability in FI estimates produced by
the different FSSMs elicited concerns about the validity and
reliability of these methods for this population. These results,
coupled with the recent study indicating student responses
had poor fit to the FSSM Rasch model (88), suggest that
current surveying methods are potentially misclassifying
a proportion of students as food secure or insecure. FI
experiences among students may not be best captured with
our current methods. If individual-level correlates of FI
are assessed with inaccurate methodology, relations will be
imprecise, leading to under- or over-estimation of effects.
Results of observational work are often used to inform
policies and alleviation efforts. If these interventions are
based on surveys with misclassification biases, not only do
they run the risk of not reaching their target population but
their long-term evaluations of efficacy may be weakened.
Given this, it is imperative to develop new FI surveys or
test existing instruments to ensure that experiences among
students are optimally captured. Future research should
include cognitive interviews and quantitative validity studies.
Looking forward, once the FI surveying evaluations have
been made, research evaluating FI risk factors and effects
of policies on FI will be essential. One particularly valuable
question is the relation of student income and FI. Many of
the included studies attempted to measure student income
or financial resources, but methods were inconsistent and it is
difficult to ascertain the financial situation of students. This is
due to the spectrum of financial independence that is seen in
student populations, where familial support may be present,
but the amount and frequency of support are often difficult
to quantify (88).

There are limitations that should be accounted for when
interpreting this review. It is possible that some studies
evaluating FI among college students may have been missed.
The systematic nature of the review supplemented with
personal contact between researchers in the field have
strengthened the comprehensiveness for inclusion of as many
studies published before June 2018 as possible. However, this
area of research is rapidly growing, as evidenced by the rate
of publications in the last 3 y. It is possible that eligible studies
have been published since the synthesis and analysis began in
2018.

This review estimates that 41% of US college students
experience FI; this estimate should be interpreted and used
with caution. There is wide heterogeneity among studies and
it is worth considering the differences in student populations
at various institutions. Further, the potential influence of
surveying methods on the resulting FI estimates in the
included studies necessitates future in-depth investigations
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focused on understanding the manifestation, progression,
and presentation of FI among students. FI is clearly an issue
in this population and could have a detrimental impact
on students’ diet and academic success. Once surveying
methods have been improved, testing policies and initia-
tives to alleviate FI, including those already undertaken
as well as future developments (12), will be invaluable.
Addressing FI among college students is imperative to
ensure health, wellbeing, and professional success in the next
generation.
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