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Abstract

Purpose: To assess associations between persistent and changing food insecurity and behavioral and mental health outcomes in
college students.

Design: Online surveys conducted November 2018 and March 2019 (freshman year), and March 2020 (sophomore year) were
used to assess food insecurity, which was then used to create 4 food security transitions: persistent food insecurity, emergent
food insecurity, emergent food security, and persistent food security.

Setting: Large Midwestern university.
Sample: 593 students completing all 3 surveys.

Measures: Dietary intake and behavioral and mental health outcomes (eating disorders, anxiety, depression, sleep quality)
were assessed using validated instruments.

Analysis: Associations between food security transitions and dietary intake, behavioral, and mental health outcomes were
examined using generalized linear models.

Results: Compared to persistent food security, emergent and persistent food insecurity was associated with lower (7% and
[3% respectively) intake of fruits and vegetables combined; persistent food insecurity was associated with 17% lower intake of
fruits, 6% lower intake of fiber and 10% higher intake of added sugar from beverages. Compared to persistent food secure
students, eating disorder symptom risk was higher for emergent food insecure (OR =7.61, 95% Cl: 3.32, 17.48), and persistent
food insecure (OR = 6.60, 95% ClI: 2.60, 16.72) students; emergent (OR =2.05, 95% CI: 1.14, 3.71) and persistent (OR = 2.55,
95% CI: 1.34, 4.87) food insecure students had higher odds of poor sleep quality, and persistent food insecure, emergent food
insecure, and emergent food secure students had higher odds of anxiety and depression (OR range 2.35-2.85).

Conclusion: Food security transitions were associated with aspects of low diet quality and poorer behavioral and mental
health outcomes among college students.
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Purpose

Food insecurity, the lack of consistent access to enough food
for a healthy and active lifestyle,' among college students has
been of increasing concern in recent years due to high
prevalence levels.” While there is wide variation in food in-
security rates on college campuses,” approximately 30%—40%
of college students experience food insecurity at some point
during their college years.’”

College students with food insecurity are more likely to be
financially independent from their parents, younger, and from
some minority racial and ethnic groups.*” Food insecure
students are also more likely to have lower self-reported health
and less nutritious diets.* Poor sleep quality,’™ poor mental
health,®”*"" and higher prevalence of stress and eating
disorders”'*! have also been reported among food insecure
college students. Food insecurity during college can have
effects into adulthood. In a national study, food insecurity
during college was a barrier to graduation, especially for first-
generation students,'* and predicted food insecurity in early to
mid-adulthood.

Many of the published studies on college food insecurity,
noted above, are cross-sectional. A single measurement might
not accurately capture college food insecurity due to academic
breaks, varying family involvement, the nature of the tran-
sition away from family, variable free food opportunities, and
changes in financial independence.'®'” However, to our
knowledge, only 1 previous study has investigated changes in
food insecurity over time and their effects on students’ diet and
health outcomes.'® In this study, concurrent food insecurity
was associated with more perceived stress and depressed
mood, and inversely associated with consistent meal patterns
and self-rated healthy eating habits on campus, but not dietary
intake.'® Additional longitudinal studies are needed to better
understand the effect of food insecurity transitions on dietary
patterns and mental health outcomes of college students.*>"""

The objectives of the current study were to (1) assess the
changing nature of food insecurity between freshman and
sophomore year, when students typically transition to off-
campus housing and independent food provisioning, and (2)
examine associations between food security transitions and
behavioral and mental health measures among college stu-
dents. Specifically, we selected health outcomes that have
been significantly associated with college food insecurity in
cross-sectional studies.®*%1%13-20

Methods
Design

Online surveys comprised of questions extracted from
previously-validated instruments assessing food insecurity®'
and other health behaviors,>>” as detailed below, were sent to
students at a large, Midwestern US university. Students re-
siding in on-campus residence halls during the Fall 2018 term

completed online surveys in November 2018 (Fall term) and
March 2019 (Winter term), during their freshman year, and a
follow-up survey in March 2020, during their sophomore year.
Digital informed consent was obtained at the beginning of
each survey, and students received a $10 Amazon gift card
upon survey completion. The study was approved by the
University of Michigan Institutional Review Boards.

Sample

Selection of the initial study population has been previously
described,”™* and included students participating in a quasi-
experimental sugar-sweetened beverage intervention at
3 dining halls on campus throughout the Winter term (January-
April) 2019. Selection criteria included frequenting the same
dining hall at least once a day; no other exclusion criteria were
applied.”®* All Freshmen surveyed in 2018 (n = 804) were
invited to complete follow-up surveys in March 2019 and
March 2020. In total, 651 students completed both follow-up
surveys; surveys with incomplete data were removed from the
analytic sample, resulting in a final sample of 593 students.
Distributions of demographic variables were similar for the
analytic and baseline populations. While not independently
verified, it is assumed that all students residing in residence
halls have an unlimited meal plan, due to university policies
requiring all students living in residence halls to have un-
limited meal plans.

Measures

Food Insecurity. Food security status was assessed using the
USDA 6-item Short Form Food Security Survey model.?' Per
USDA guidelines,?' total number of affirmative (yes) re-
sponses were counted. The total raw score ranged from zero to
6, and food security was defined as secure (0-1) or insecure (2-
6). For the freshman surveys (November 2018 and March
2019), food security status over the prior 30 days was assessed
while for the sophomore survey (March 2020), students were
asked about food security over the course of the academic
year. Students were defined as being food insecure in freshman
year if they were food insecure at either point in the academic
year (November 2018 or March 2019), to allow for com-
parison with the sophomore year survey data.

Students were classified into 4 food security transition
groups: (1) persistent food security, ie, food secure in both
freshman and sophomore years; (2) emergent food security, ie,
moving from food insecurity in freshman year to food security
in sophomore year; (3) emergent food insecurity, ie, moving
from food security in freshman year to food insecurity in
sophomore year; and (4) persistent food insecurity, ie, food
insecure in both freshman and sophomore years.

Dietary and Other Behavioral Health Measures. Dietary intake,
behavioral health measures, and mental health measures were
assessed in the March 2020 survey. Dietary intake was
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assessed using the National Cancer Institute 26-item Dietary
Screener Questionnaire (DSQ), a questionnaire measuring
frequency of consumption in the past month.”* Dietary out-
comes from the DSQ included intakes of fruits and vegetables,
including legumes (cup equivalents), fruits (cup equivalents),
vegetables including legumes (cup equivalents), whole grains
(ounce equivalents), dairy (cup equivalents), added sugars
from sugar-sweetened beverages (teaspoon equivalents), total
added sugars (teaspoon equivalents), calcium (milligrams),
and fiber (grams). Dietary data were converted to daily intake
using publicly available SAS code.?

Other behavioral health measures collected in March 2020
included eating disorder behaviors and sleep quality. Eating
disorder symptoms were assessed using the short form Eating
Disorder Examination Questionnaire (EDE-QS),*® and de-
signed to assess the range and severity of behaviors associated
with eating disorders during the past 7 days. Scores range from
0-36, and a score of >15 was used to identify significant
clinical eating disorder symptoms;** the survey had strong
internal reliability in the current dataset (Cronbach’s o = .88).
Sleep quality was measured using the Pittsburgh Sleep Quality
Index (PSQI), a self-rated questionnaire created to measure
sleep quality during the previous month.*> The PSQI score has
arange of 0-21, with scores >5 indicating poor sleep quality,*
and had sufficient internal reliability in the current dataset
(Cronbach’s a = .72).

Mental Health Measures. Generalized anxiety was assessed
using the GAD-7 screening tool, a questionnaire designed to
assess range of anxiety symptoms over the past 2 weeks.*®
GAD-7 scores range from 0-21; a score of >10 represents
moderate to severe levels of anxiety;*® the screening tool had
strong internal reliability in the current dataset (Cronbach’s o =
.92). Depression was measured using the Patient Health
Questionnaire (PHQ-9), a questionnaire used to screen for the
presence and severity of depression over the past 2 weeks.>’
PHQ-9 scores range from 0-27; a score of >10 captures
moderate to severe depression,”’ and the survey showed high
internal reliability in the current dataset (Cronbach’s a = .89).

Sociodemographic Covariates. Students self-reported their age,
sex/gender (male, female), and race/ethnicity (reclassified into
White/MENA, Asian/Pacific Islander, and other race cate-
gories including Black/African American, Hispanic,
Multiracial/Multiethnic due to low numbers) in the initial
freshman year (November 2018) survey.

Students were asked to report the highest education level of
their mother and father. First-generation students were defined
as having no parent with a bachelor’s degree. Students self-
reported receipt of Pell grant in each academic year (yes/no),
and dining plan sophomore year (yes/no). Per university
policy, all freshmen students living in university housing are
required to have an unlimited meal plan. Additionally, stu-
dents were classified as living on-campus or off-campus for
sophomore year.

Analysis

Descriptive statistics were used to examine students’ socio-
demographic characteristics. Differences in food security tran-
sitions by student characteristics were compared using chi-square
tests. Associations between food security and diet were examined
using generalized linear models with a log link and gamma
distribution. Relative differences (RD) are reported, representing
percent lower intake by food security transition groups with
persistent food security as the reference. Associations between
food security and other behavioral and mental health outcomes
were examined using logistic regression. All models were ad-
justed for all sociodemographic covariates. Statistical tests were
two-sided, and statistical significance was considered at P < .05.
Statistical analyses were performed using SAS, version 9.4.%°

Results

In the analytical sample (n = 593), 71% of students had persistent
food security, 10% had emergent food security, 10% had
emergent food insecurity, and 9% had persistent food insecurity
(Table 1). Food security transition classification varied signifi-
cantly with age (P =.01), race/ethnicity (P = .02), first generation
status (P < .0001), Pell grant status (Ps < .01), and off campus
housing status sophomore year (P = .02). Students who identified
as Other/Multiracial groups, were first generation, and on Pell
grants generally had lower rates of persistent food security. A
higher proportion of older students and those living off campus
sophomore year fell into emergent food insecurity categories.
Food security transition status did not differ significantly by sex/
gender or dining plan use sophomore year.

Associations between food security transition categories from
freshmen to sophomore year, compared to the persistent food
secure reference group, and dietary intake during sophomore
year are shown in Table 2. Compared to persistent food security,
emergent food security was associated with lower intakes of
dairy (RD = .89, 95% CI: .82, .97) and calcium (RD = .95, 95%
CI: .91, .99). Emergent food insecurity was associated with lower
intakes of fruits and vegetables (RD = .93, 95% CI: .87, .99) and
vegetables, including legumes (RD = .92, 95% CI: .85, .99).
Persistent food insecurity was associated with lower intakes of
fruits and vegetables combined (including legumes) (RD = .87,
95% CI: .81, .93), fiuits alone (RD = .83, 95% CI: .73, .94),
vegetables alone (including legumes) (RD = .88, 95% CI: .82,
.96), and fiber (RD = .94, 95% CI: .90, .98), and higher intake of
added sugar from beverages (RD = 1.10, 95% CI: 1.00, 1.27). No
differences were observed in the intakes of added sugar or whole
grains comparing students with food security transitions to
persistently food secure students.

Table 3 presents associations between food security tran-
sitions between freshmen and sophomore year, compared with
persistent food security, and behavioral and mental health
outcomes in sophomore year. Compared with persistent food
security, emergent food insecurity (OR = 7.61, 95% CI: 3.32,
17.48) and persistent food insecurity (OR = 6.60, 95% CI:
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Table I. Sociodemographic Characteristics of College Students at a Large, Public Midwestern University, Stratified by Food Security

Transition.”
Persistent food Emergent food Emergent food Persistent food P-
Total n (%) security n (%) security n (%) insecurity n (%) insecurity n (%) value®
Total (%) 593 (100.0) 418 (70.5) 60 (10.1) 61 (10.3) 54 (9.1)
Age
18-19 years 507 (85.5) 366 (87.6) 50 (83.3) 44 (72.1) 47 (87.0) .0l
>20 years 86 (14.5) 52 (12.4) 10 (16.7) 17 (27.9) 7 (13.0)
Sex/gender
Male 277 (46.7) 198 (47.4) 33 (55.0) 23 (37.7) 23 (42.6) .25
Female 316 (53.3) 220 (52.6) 27 (45.0) 28 (62.3) 31 (57.4)
Race/ethnicity
White or MENA® 326 (55.0) 229 (54.8) 27 (45.0) 35 (61.4) 32 (59.3) .02
Asian or Pacific 184 (31.0) 139 (33.3) 20 (33.3) 16 (28.1) 9 (16.7)
Islander
Other/Multiracial 83 (14.0) 50 (12.0) 13 (21.7) 6 (10.5) 13 (24.1)
First generation
No 507 (85.5) 379 (90.7) 47 (78.3) 47 (77.1) 34 (63.0) <.0001
Yes 86 (14.5) 39 (93) 13 (21.7) 14 (23.0) 20 (37.0)
Pell grant
Freshman year 139 (24.0) 79 (19.0) 15 (29.4) 23 (38.3) 22 (40.7) <.0001
Sophomore year 138 (23.3) 80 (19.1) 20 (33.3) 21 (34.4) 17 (31.5) .003
Dining plan 271 (45.7) 195 (46.7) 32 (53.3) 20 (32.8) 24 (44.4) .13
sophomore
year?
Off campus 342 (57.7) 234 (56.0) 29 (48.3) 45 (73.8) 34 (63.0) .02
sophomore year®

Bolded results are used to highlight statisitical significance (P < 0.05).

?Column percentages represent percent of students falling into each food security classification category, total percentages represent percent of total sample

population.

®P-value indicates statistical significance of comparisons between groups using X2 tests.

‘Middle Eastern/North African.
9Students with a dining plan sophomore year.

Students who did not live in on-campus housing (residence hall, fraternity/sorority house, other university housing) sophomore year.

2.60, 16.72) were associated with higher odds of eating
disorder symptoms. Poor sleep quality was associated with
emergent food insecurity (OR =2.05, 95% CI: 1.14, 3.71) and
persistent food insecurity (OR = 2.55, 95% CI: 1.34, 4.87); no
significant association was observed with emergent food se-
curity. Moderate to severe anxiety was associated with
emergent food security (OR = 2.18, 95% CI: 1.14, 4.18),
emergent food insecurity (OR =2.54, 95% CI: 1.35, 4.75), and
persistent food insecurity (OR = 3.95, 95% CI: 2.06, 7.59).
Higher odds of moderate to severe depression was observed
with emergent food security (OR = 2.35, 95% CI: 1.22, 4.53),
emergent food insecurity (OR =2.86,95% CI 1.51, 5.40), and
persistent food insecurity (OR = 2.85, 95% CI: 1.45, 5.63)
compared to persistent food security.

Discussion

In this longitudinal study focusing on the critical transition from
freshman to sophomore year, approximately 30% of students
experienced food insecurity at some point during their first or
second year of college. Furthermore, about 9% of students

experienced persistent food insecurity from freshman to
sophomore year. Compared with persistent food security,
persistent food insecurity was significantly associated with
some components of dietary intake including lower fruit and
vegetable intake, lower fiber intake, and higher intake of added
sugar from beverages, suggesting cumulative exposure to food
insecurity may be particularly detrimental to students’ nutri-
tional intake. Students with persistent food insecurity, emergent
food insecurity, and emergent food security had higher odds of
anxiety and depression than students with persistent food se-
curity. Furthermore, eating disorder symptoms and poor sleep
quality were associated with both emergent and persistent food
insecurity compared with persistent food security. These
findings highlight the dynamic effects of food security tran-
sitions, and have important implications for future studies
measuring student food insecurity, student health and well-
being, and institutional policies and support programs.
Previous studies have utilized cross-sectional measures of
food insecurity on college campuses, possibly creating an
incomplete snapshot of campus food security issues.*” In the
current study, about 10% of students were classified as having
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Table 2. Adjusted” Relative Differences (RD), and 95% Confidence Interval (Cl), in Mean Daily Dietary Intake by Food Security Transition for
College Students at a Large, Public Midwestern University (n = 593).

Persistent food

security Emergent food Emergent food Persistent food

(n = 422) security (n = 66) insecurity (n = 57) insecurity (n = 48)
Dietary component® RD® 95% Cl RD 95% ClI RD 95% ClI RD 95% Cl
Fruits and vegetables, including legumes® Ref. - 1.01 .95, 1.08 .93 .87, .99 .87 .81, .93
Fruits® Ref. - 1.01 90, 1.15 .94 .83, 1.06 .83 .73, .94
Vegetables, including legumes® Ref. - 1.02 95, 1.10 .92 .85, .99 .88 .82, .96
Dairy? Ref. - .89 .82, .97 1.08 99, 1.17 1.00 .92, 1.09
Added sugar® Ref. - .98 91, 1.04 .98 91, 1.05 1.00 .93, 1.07
Added sugar from beverages® Ref. - 1.02 94, .11 1.01 92, 1.10 1.10 1.00, 1.21
Whole grains’ Ref. - .97 .86, 1.09 1.06 94, 1.19 .98 .87, 1.10
Fiber® Ref. - 1.00 .96, 1.04 .98 .94, 1.02 .94 .90, .98
Calcium" Ref. - .95 91, .99 1.03 .98, 1.08 .99 .95, 1.04

Bolded results are used to highlight statisitical significance (P < 0.05).

All models were adjusted for age, sex/gender, race/ethnicity, first generation status, and Pell grant status in Year |.

®Measured by the Dietary Screener Questionnaire-26.

‘RD = Relative difference. [|-RD]*100 represents percent lower intake for students with emergent food insecurity or persistent food insecurity when compared

with students with persistent food security (reference group).
9Units are cup equivalents.

®Units are teaspoon equivalents.

fUnits are ounce equivalents.

&Units are gram equivalents.

PUnits are milligram equivalents.

Table 3. Adjusted® Odds Ratios (OR) and 95% Confidence Intervals (Cl) for Associations Between Food Security Transition and Behavioral
and Mental Health Measures in College Students at a Large, Public Midwestern University (n = 593).

Persistent food

security Emergent food Emergent food Persistent food

(n = 418) security (n = 60) insecurity (n = 61) insecurity (n = 54)
Behavioral or mental health outcome OR 95% Cl OR 95% Cl OR 95% CI OR 95% ClI
Eating disorder symptoms® Ref. - 227 .79, 6.52 7.61 3.32, 17.48 6.60 2.60, 16.72
Poor sleep quality® Ref. - .98 .56, 1.71 2.05 1.14, 3.71 2.55 1.34, 4.87
Moderate to severe anxiet:yd Ref. - 2.18 1.14, 4.18 2.54 1.35, 4.75 3.95 2.06, 7.59
Moderate to severe depression® Ref. - 2.35 1.22, 4.53 2.86 1.51, 5.40 2.85 1.45, 5.63

Bolded results are used to highlight statisitical significance (P < 0.05).

?All models were adjusted for age, sex/gender, race/ethnicity, first generation status, and Pell grant status in Year |.

PAssessed using the Eating Disorder Examination Questionnaire (EDE-QS); a cut-off score of 15 was used to identify clinical eating disorder symptoms.
“Measured using the Pittsburgh Sleep Quality Index (PSQI); a score >5 indicates poor sleep quality.

dAssessed using the GAD-7 screening tool; a score 210 captures moderate to severe levels of anxiety.

®Assessed using the Patient Health Questionnaire (PHQ-9); a score >10 captures moderate to severe depression.

emergent food security, and 10% had emergent food inse-
curity. Similar to our finding of emergent food security
prevalence, a recent study reported 11% of college students
surveyed experienced episodic food insecurity, or food
insecurity within the past 12 months but not the past
30 days.’' These findings are important for understanding
the temporal reliability of cross-sectional food security
measurements and the fluid nature of campus food security,
and how higher education policies can better support stu-
dents’ food security.

In sophomore year, 74% of students with emergent food
insecurity lived off campus compared to 56% of students with
persistent food security. Financial and residential indepen-
dence, food procurement and preparation challenges, and
diminishing savings in the second year are likely important
factors contributing to emergent food insecurity on campus. A
higher percentage of students with changing or persistent food
insecurity were Pell grant recipients; this finding suggests that
Pell grants may not provide sufficient financial support to
students to support their basic needs on top of their academic
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expenses. Receiving financial aid has been previously asso-
ciated with food insecurity in college students.”*® Bruening
et al. also reported temporal changes in food security over the
course of the year, with students reporting higher food in-
security at the ends of semesters.'® Price has also been shown
to be more important in student food choice priorities at the
end of the first year of college compared with the beginning,*
reiterating the role of temporal variability of student finances
in maintaining food security.

Previous studies have reported lower diet quality in college
students with food insecurity;****° however, statistical sig-
nificance is reported in only a small number of studies,
possibly due to lack of longitudinal and consistent mea-
surement,” among other factors. Bruening et al.'® reported that
concurrent food insecurity over the course of 1 academic year
was inversely associated with perception of healthful eating
and consistent consumption, but no significant associations
were observed between dietary intake and concurrent food
insecurity. The current study suggests that repeated exposure
to food insecurity may have a significant impact on students’
dietary quality. This may in part be due to stronger use of
unhealthy coping strategies, such as eating less healthy meals
or attending functions with free food, in students with per-
sistent food insecurity compared with episodic food insecu-
rity.®" Furthermore, food insecurity has been associated with
alcohol and tobacco use in young adults;>*> further research
is needed to understand if these behaviors, which may cluster
with poor diet,*®* are coping mechanisms for food insecurity
in college students. Given that the transition to adulthood is
generally associated with a decline in dietary quality,®® ad-
dressing factors impacting dietary quality in vulnerable
subsets of this population is critical. Additionally, dietary
habits in adolescence’**' and young adulthood** can track to
adulthood, reinforcing the importance of nutritional pro-
gramming for college students.

The current study corroborates previous findings associ-
ating food insecurity with disordered eating,'*'* poor sleep
quality,® anxiety,” and depression”***** in US college stu-
dents; but also indicates that transitions in food insecurity may
play a role in students’ behavioral and mental health out-
comes, stressing the importance of repeated food security
measurements. This is particularly evident given the risks
associated with emerging food security, which suggest prior
exposure to food insecurity during early adulthood may have
continuing effects on mental health. It is also possible that
emerging food security may coincide with new responsibil-
ities or life changes, such as employment or transitioning to
independent living situations, which could affect mental and
behavioral health.

Students with persistent food insecurity had over 6 times
greater odds of eating disorder symptoms, compared with
students with persistent food security. Students experiencing
emergent food insecurity during this transition time had over
7 times greater odds of eating disorder symptoms when
compared with persistent food secure students. To further

understand these risks, it is important for future studies to
evaluate the effect of food security transitions on different
eating disorder symptoms. Nonetheless, these results are
substantial given that age 18-21 is the median age of onset for
most eating disorders,*” and the high prevalence of eating
disorders (median estimates 54% for female students and
19% for male students) on college campuses.***’” Eating
disorders are associated with impairment in cognitive and
emotional functioning, low quality of life, and social im-
pairment,*® but campus interventions can be effective at
preventing onset of eating disorders in this age group.*’
Given elevated risk of eating disorder symptoms for students
experiencing both changing and persistent food insecurity
patterns, repeated monitoring of student food security by
higher education institutions or student health services may
assist in identification of high-risk students for such
interventions.

Both emergent and persistent food-insecure students were
roughly twice as likely as food secure students to experience
poor sleep quality. While insufficient sleep is common among
college students, poor sleep quality can have negative impacts
on academic performance, grade point average, and mood.*’
Therefore, identifying both emergent and persistent food
security for second year students and channeling resources to
this vulnerable population could be important for ensuring
academic success.

Students classified into all food security transition cate-
gories had about 2 to 4 times higher odds of anxiety or de-
pression when compared to persistently food secure students.
Students with persistent food insecurity had the highest risk
for anxiety, followed by students with emergent food inse-
curity, and emergent food security. Depression risk was similar
for students with emergent and persistent food insecurity, and
only slightly lower for emergent food secure students. Con-
current food insecurity over the course of 1 academic year was
previously associated with higher odds of perceived stress and
depressed mood."® The current study corroborates this finding
and suggests that prior food insecurity, new food insecurity, or
continuing food insecurity can have differential impacts on
students’ mental health. Given that approximately 63% of
mental health disorders emerge before age 25, and mental
health trends and disparities continue to worsen on college
campuses,”’ secondary educational institutions can play a
critical role in intervention and prevention.’*>

Food insecurity on college campuses is a continuing
concern, complicated by the dynamic and evolving nature of
higher education and intensified by rising food costs. College
campuses continue to implement multiple programs to miti-
gate student food insecurity, including: food pantries, meal
vouchers, emergency funds, outreach and education pro-
grams, financial coaching, garden programs, farmers markets,
and diversion of food waste programs.*>"'® Federal changes to
the US Supplemental Nutrition Assistance Program (SNAP)
to account for changing college demographics and to improve
accessibility for eligible students is another way to mitigate
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food insecurity on campus,>'® as was temporarily im-
plemented during the COVID-19 pandemic.

The current research suggests that efforts should also be
made by institutions to frequently monitor student food in-
security, particularly as students move into off-campus
housing. The percentage of students falling into each food
transition group did not vary significantly by dining plan status
sophomore year, suggesting that dining plan access is not the
only contributor student food security. University programs
supporting the transition to residential independence during
early adulthood could help smooth the transition to adulthood
and mitigate food insecurity and associated health risks. While
further research is needed to evaluate the effectiveness of such
programs in different populations, campus settings, and over
time, a multifaceted approach including educational programs
addressing financial management,>® food procurement and
preparation®* skills, and awareness of and access to existing
support programs may improve food campus food security
and provide longer-term benefits'>>>° that could help sup-
port students into adulthood.

Limitations

Due to the cross-sectional nature of the survey data col-
lection, causality of the associations cannot be determined.
Additionally, due to smaller sample size upon stratification, it
is possible that weaker associations between emergent food
insecurity and mental health and dietary outcomes might not
be detectable in the current study. Similarly, due to small
sample sizes for some racial/ethnic groups, stratification of
associations by demographic subgroups who might be at
higher risk for food insecurity was not possible. Behavioral
and mental health outcomes were not measured at baseline,
and therefore we are unable to determine changes in these
outcomes over time. Given the same survey was used for all
students, any misclassification is likely to be nondifferential.
Additionally, the findings might not be representative of all
student populations, as racial/ethnic representation varies
across institutions,”’ and costs of food, housing, and tuition
vary by university as well as at 4-year colleges vs 2-year
colleges.*

Lastly, we cannot completely eliminate the possibility of
effect of COVID-19 on student responses. While it is
possible that uncertainty surrounding the emerging
COVID-19 pandemic may have influenced the March 2020
food insecurity measurements reported herein, and there-
fore the number of emergent food insecure students, the
timing of the survey lessened this possibility. Surveys were
emailed to students on March 11th, the day the university
announced a COVID-19 lockdown, and survey questions
asked about food insecurity, dietary and mental health
outcomes for the weeks and month prior. While this effect is
unlikely due to timing of the study responses, awareness of
the impending virus might have influenced responses.

Conclusions

This is 1 of the few studies, to our knowledge, to investigate
food insecurity among university students over 2 academic
years, particularly during the critical transition between
freshman and sophomore years, and to examine the effects of
food security transitions in relation to behavioral and mental
health outcomes. Furthermore, it highlights the importance of
distinguishing between emergent food security, emergent food
insecurity, and persistent food insecurity in terms of behav-
ioral and mental health interventions. These findings have
important implications for university policies, national poli-
cies supporting college students, and the nutritional and
mental health of young adults.

So What? (Implications for Health
Promotion Practitioners and Researchers)

What is Already Known on this Topic?

Food insecurity on college campuses is a growing concern and
has been associated with some aspects of physical, mental, and
behavioral health; but few studies have assessed the dynamic
effect of food security on college campuses.

What Does This Article Add?

Compared with persistent food security, persistent food in-
security as well as food security transitions between freshman
and sophomore year were significantly associated with
components of poorer dietary intake and increased odds of
some behavioral and mental health outcomes.

What are the Implications for Health Promotion
Practice or Research?

These results highlight the importance of distinguishing be-
tween emergent food security, emergent food insecurity, and
persistent food insecurity in terms of programs and policies
supporting student health.
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