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Abstract

Food insecurity and hunger are gaining traction as recognized public health problems on

college campuses in the United States. Data from recent publications and reports suggest the
prevalence of food insecurity among U.S. undergraduate students ranges from 14.1 to 58.8%,
compared to 12.3% of U.S. households. Undergraduate students (N=1,069) were surveyed at the
University of Texas at Austin in 2014-2015. The survey questionnaire included the validated
6-item short-form of the USDA food security module, was distributed and completed in class

and answered anonymously. The demographic characteristics of the sample are representative of
all undergraduates on campus. Food insecurity was reported by 23.5% of students surveyed; ever
being hungry by 31% and 12.5% of the ever-hungry also report being food-insecure. Importantly,
most of the food insecure (96%) did not report experiencing food insecurity prior to matriculation.
In multiple logistic regression models, the factors associated with a higher odds ratio of food
insecurity include: being a first-generation college student; Hispanic ethnicity; third-born child or
later in the family; and less confident about financial management skills. The factors associated
with a higher adjusted odds ratio of hunger include: being of Asian or other ethnicity (vs. non-
Hispanic white) and having limited confidence about financial management skills. The results,
from one of the largest surveys of food insecurity and hunger among undergraduate students on

a single campus in the U.S., suggest that transition to college is a vulnerable window for the
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emergence of food insecurity and hunger. More research is needed on the long-term effects of food
insecurity in this population and the effectiveness of campus policy and interventions addressing
food insecurity and hunger.
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Introduction

Food insecurity exists when there is “a limited or uncertain availability of nutritionally
adequate or safe foods or limited or uncertain ability to acquire food in socially acceptable
ways” [1]. In the United States, 12.3% of households were food-insecure in 2016 [2]. Food
insecurity is associated with physical and psychological health problems at multiple stages
of the life course, including: lower parent-rated physical health and more hospitalizations
in infants and toddlers; impaired academic and social skills and asthma in young children;
anemia and lower bone-mineral density in adolescents under 18 y; and chronic conditions
such as obesity, hypertension, diabetes and the metabolic syndrome in adults [3-14]. Food
insecurity disproportionately affects ethnic minorities, low-income households, people of
low educational status, and those lacking health insurance, mirroring the general pattern

of health disparities observed in America [15-17]. Although rates of food insecurity

are higher in low-income populations (those of lower socioeconomic status), detrimental
health outcomes associated with food insecurity persist even when socioeconomic status is
accounted for, demonstrating that food insecurity is a unique, pressing threat to public health
in the United States [18-20].

Despite the increase in studies on food insecurity in the last decade, research on university
undergraduates lags behind that focused on other populations; investigators typically collect
and utilize data on children under 18 y or adults living in familial households. A 2016
survey of nearly 9,000 University of California (UC) students across 10 campuses found that
39% had low or very low food security [21]. Another publication, the most comprehensive
review of peer-reviewed and “gray” (published but not peer-reviewed) literature to date,
summarized findings from 59 works, including 9 that were peer-reviewed and U.S.-based.
The latter studies yielded an average prevalence of food insecurity of 32.9% in U.S.
undergraduates, with a range of 14.1 to 58.8% [22].

These findings send a red flag: the reported prevalence of food insecurity in these
populations of young adult students is alarmingly higher than nationally reported data

for U.S. households. These studies and reports are the first published on this population,
which dwells in the lacuna of food insecurity research. Although food security status has
been investigated as a factor in children’s school performance, interest has largely been
limited to students in elementary or middle school [6,23]. However, the UC report states that
food-insecure students self-reported a lower grade-point average (GPA) and more financial
hardship than food-secure students, indicating that food insecurity likely has consequences
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for school performance in this age group and should be investigated in more depth, using
validated tools [21].

Hunger is frequently mistaken for food insecurity but relates to a biological state of food
insufficiency leading to a lack of satiety and need for more food sources [20]. Hunger is
typically recognized under conditions like states of famine, immigration and political unrest
and when resources are at a bare minimum; it is usually considered a global issue targeted

to economically disadvantaged populations, not university campuses in the U.S. Yet, a recent
Canadian report estimates a prevalence of 25% hunger among school attendees aged 11-15
y. The prevalence estimate was based on response to a single question whether the student
went to school or to bed hungry due to a lack of food in the home at least occasionally

or often [24]. Canadian studies document associations between hunger and depression, as
well as other chronic conditions such as asthma, in adolescents [25]. With these data from a
neighboring developed country, the need to assess hunger among college students in the U.S.
becomes evident.

The objectives of this research were to: estimate the prevalence of food insecurity and
hunger among undergraduate students; and identify the factors associated with food
insecurity and with hunger in the student population attending the University of Texas at
Austin.

Materials and Methods

The study was designed as a cross-sectional survey of undergraduate students at one point
during the school year with data collection starting the fall semester of 2014 through the

fall semester of 2015. The sample was drawn from students enrolled in the Colleges of
Liberal Arts and of Natural Sciences, two of the largest colleges at the University of Texas
at Austin (UT). The primary means of recruitment was email announcements sent by the
Principal Investigator (Pl) (MRF) to department chairs in the colleges. The email identified
the high prevalence of food insecurity among college students in a pilot survey at UT

during the prior year and in earlier surveys and indicated the concern for potential adverse
effects from food insecurity and hunger on academic performance and physical and mental
health among undergraduate students at UT [26,27]. If the department chairs agreed to help,
then the chairs identified the largest class(es) (size and faculty responsible for teaching
sections with dates and times for class/sections). The research assistant (LDM) from the PI’s
laboratory who brought the 10-15 minute survey questionnaires to the sections explained
the intent of the survey, that the responses would be anonymous and that participation

was voluntary. The total sample of participating students was 1069, representing 99.5%
completion. The primary data collection tool of this study was the validated 6-Item Short-
Form of the Household Food Security Survey Module [28]. These 6 questions address an
individual’s food situation, with positive responses to two items required for classification as
food insecure. In addition, two items that ask about previous (pre-matriculation) experience
with food insecurity were drawn directly from a validated screener for food insecurity

[29]. The questionnaire also assessed: sociodemographic characteristics of the individual
(age, sex, race, birth order, employment, financial aid receipt); confidence in financial
management skills, which has been associated with outcomes related to food insecurity; and
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the individual’s experience with hunger at UT [30]. The answers to these questions were
intended to distinguish the prevalence of food insecurity (a psychological phenomenon with
detrimental nutritional and health outcomes) from that of hunger (a distinct physiological
occurrence) [1]. Furthermore, the questionnaire included a set of items on family (financial)
support and its direction (parent/guardian to child; child to parent/guardian). These items
have been published and were intended to examine any relationship between food insecurity
and/or hunger and the degree of family support provided to the adolescent [31,32]. Study
data /.e. questionnaire responses were collected, doubly entered with visual reviews to assess
data entry errors using REDCap electronic data capture tools at UT Austin [33]. All survey
forms are kept in a locked secure location. The Institutional Review Board at the University
of Texas approved this study. Students implied consent to the questionnaire by reading and
completing it.

Statistical analysis

Results

We estimated the prevalence of food security and of hunger as well as sociodemographic
characteristics of the entire sample. We conducted bivariate analyses using Pearson’s

XZ statistic to assess the associations between food security/insecurity and hunger by
sociodemographic variables. We generated crude and adjusted odds ratios (OR) with 95%
confidence intervals (95% CI) for food insecurity and for hunger using multiple logistic
regression models adjusting for the sociodemographic covariates. The level of significance
for all statistical tests was set at a P value of <0.05.

Among 1069 students, 58% are women, 17% first generation university attendees, and are
represented by the following percentages of each race-ethnicity group: 42% non-Hispanic
White (NHW), 3% non-Hispanic Black (NHB), 21% Hispanic, 23% Asian and 9% “other”
race-ethnicity (Table 1). Among the participants, 47% received university financial aid, 23%
were currently working, and 50% reported paying for part or all their living expenses (e.g.
housing, food). About eight percent were only-children, 41% were the eldest sibling in the
family, while 32% were second-born and 16% were third or later births. The mean/median
age of the participants was 19 + 2 y.

Approximately 23.5% of students responded positively to 2 items, indicating food insecurity
(FIS), with an equal proportion (23.8%) affirmative among males and females. Among the
race-ethnicity groups, over 30 percent of NHB and Hispanic students reported FIS, with

a smaller percentage of the Asian (23%) and the lowest percentage of the NHW (19%)
affirmative for FIS. Only 4% of the food-insecure reported being FIS prior to university.

Since attending university, 26.6% ever cut the size of the meal or skipped meals because
money was insufficient for food. Importantly, 37% of these respondents reported doing so
almost every month. Fifteen percent reported ever being hungry and did not eat because the
student could not afford food. In another item, 31% reported ever hungry because they did
not have enough food, and 12.5% of these students were both FIS and hungry. The 31% who
reported ever-hungry with insufficient food were the focus of subsequent analysis of factors
associated with hunger.
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A higher proportion of students who reported FIS were: third-born or higher; first generation
college student; worked for pay; were Hispanic; were not at all or were only a little
confident about his/her ability to manage finances; did not have parents who paid tuition nor
paid for living expenses and therefore did so; and had financial aid at university (Table 2).

The demographic characteristics and financial factors related to the adjusted odds ratio of
FIS appear in Table 3A. Compared to only children, a student who was the third born

or later had over a two-fold increased odds of FIS. Compared to those who are not first-
generation students, those who were first generation college students were at a 59% higher
odds of FIS.

Compared to NHWSs, Hispanic students had a 90% higher odd of FIS. Compared to students
who were confident in their ability to manage finances, those who were not confident or who
had little confidence had over a two-fold higher odds of FIS (OR=2.51, 95% CI 1.05-6.05;
OR=2.43 95% CI 1.33-4.41, respectively). The remaining covariates including working for
pay and parental support for tuition or for living expenses were not associated with the odds
of FIS in the multivariate models.

The demographic characteristics and financial factors related to the adjusted odds of hunger
appear in Table 3B. Compared to NHWSs, Asian and students in the “other” race-ethnicity
groups had a 50% to 2-fold higher odds of going hungry. Compared to students who were
confident in their ability to manage finances, those who were somewhat or a little confident
in their ability to manage finances had a two-fold higher odds of being hungry (OR=2.10
95% CI 1.20-3.69; OR=2.15 95% CI 1.34-3.45, respectively). Compared to those did not
have to pay for their living expenses, those who did have to pay for expenses were at a 66%
higher odds of being hungry.

Discussion

Among undergraduate students at the University of Texas at Austin, 23.5% reported FIS,
with a disproportionately higher percentage of FIS among the Hispanic than NHW or

Asian students. Importantly only four percent of the FIS reported experiencing FIS prior to
attending the university: that is a clear flag for the transition to college as a vulnerable period
for FIS among young adults. The factors associated with the higher adjusted odds of FIS
included: being a first-generation college student, Hispanic ethnicity, a third born child or
later in the family, and less confident about financial management. Approximately 31% of
the students reported being hungry and 12.5% of these students reported being both hungry
and FIS. The factors associated with the higher adjusted odds of hunger included: being of
Asian or “other” race-ethnicity and limited confidence about financial management.

The prevalence of FIS at UT (23.5%) falls within the range among university students in
earlier surveys [21,22]. The disproportionate representation of FIS among Hispanic and
NHB undergraduate students mirrors the race-ethnic distribution of FIS in national data

and also appeared in a 2015 report on FIS at UC campuses [21,34]. To the best of our
knowledge, no other publication has reported the prevalence of hunger in university students
and of both hunger and FIS. The presence of both hunger and FIS heightens the concern for
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adverse ripple effects impacting academic performance, likelihood of graduation, and mental
and physical health. Research on FIS and adverse health conditions including obesity,
asthma, and sleep disturbance is well-documented for children and adults but not in this
demographic sub-population [8,35-38]. There was a low percentage who reported FIS prior
to college, similar to the UC findings that the majority of the FIS were food-secure prior to
matriculation [21]. These results herald the potential for transition to college as both a period
of vulnerability for FIS and an opportunity for development of prevention strategies early in
adulthood.

Among the factors associated with FIS, being a first-generation college student and a birth
order of three or later has not been previously reported. The constellation of demographic
factors including race-ethnicity could be used to screen incoming students for high risk of
FIS while the inability to manage finances might trigger a plan to develop management
skills prior to or during freshman orientation. Few factors were associated with hunger, but
once again an inability to manage finances arose as a risk factor that could be ameliorated
through early development of skills. Prior evidence suggests targeting financial management
skills may impact risk of food insecurity [30,39,40]. More research is warranted to identify
the complex set of social, economic and developmental origins behind FIS and hunger at this
stage of the life course. Much of the challenge in addressing these phenomena on campus
will likely arise from tracking health and academic consequences without stigmatizing
students.

The survey has strengths and limitations. While the sample was based on the willingness
for department chairs and their faculty to agree for the survey administration in their large
classes and volunteer student participation, the sample was representative of UT students
in 2016 by race-ethnicity (41% NHW, 21% Hispanic, 5% NHB, 23% Asian) and sex (54%
female) [41]. The large sample size of over 1,000 students compared with some prior
surveys was a strength, as was the use of a validated short-form of the USDA 18-item food
security survey. Because the survey was administered during class, high completion rates
were attained with fewer than five students not completing the questionnaire. Yet the brevity
of the survey questionnaire limited the range of data from students, thus, information about
sleep habits, physical activity, and other lifestyle behaviors as well as health comorbidities
were not collected. Finally, the study was a cross-sectional survey without followup of the
FIS/hungry and probable associations with academic, or other dimensions of, performance
such as GPA [21].

In summary, FIS and hunger are significant problems among undergraduate students
attending a large public university in the southwestern U.S. Recognizing their vulnerability
as they transition to the adult years provides an opportunity for preventive approaches

and intervention during college to address FIS and health disparities in the U.S. Food
availability should be expanded directly, e.g. via food pantries or campus gardens, and
indirectly through reduced student fees. The latter represents less visible strategies that
may ameliorate conditions while maintaining confidentiality around FIS and hunger. Of
heightened importance should be the focus of food access to nutritious foods to reduce the
potential for obesity and other adverse health conditions. Student health services might
explore the means to screen for FIS, similar to the approach taken by the American
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Academy of Pediatrics recommendation for pediatricians to screen for FIS during visits [42].
Further research is needed to address the consequences of FIS and hunger during transition
to adult years and estimate the prevalence of both conditions on other campuses across the
U.S.

Abbreviations:

Cl Confidence Interval

FIS Food Insecurity, Food-Insecure
GPA Grade-Point Average

NHB Non-Hispanic Black

NHW Non-Hispanic White

PI Principal Investigator

OR Odds Ratio

uc University of California

uT University of Texas
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Demographic characteristics of 1069 student respondents at UT Austin 2014-15.
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Variable % (N)
Sex
Male 39 (420)
Female 58 (616)
First generation university student
Yes 17 (179)
No 83 (884)
Race-ethnicity
Non-Hispanic White 42 (444)
Non-Hispanic Black 3(35)
Hispanic 21 (220)
Asian 23 (251)
Other 9 (98)
Receive financial aid at university
Yes 47 (505)
No 52 (556)
Currently working
Yes 23 (241)
No 77 (824)
Birth order
Only 8(85)
First-born 41 (442)
Second-born 32 (337)
Third or higher born 16 (169)
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The percentage (N) of food security and insecurity by demographic characteristics.
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Food secure

Food insecure

(N=818) (N=251) P(x?)

Birth order

Firstborn 44.0 (349) 38.8 (93)

Second-born 32.4 (257) 33.3(80)

Third-born or higher 14.4 (114) 22.9 (55)

Only child 9.2 (73) 5.0 (12) <0.01
Sex

Male 40.6 (320) 40.5 (100)

Female 59.4 (469) 59.5 (147) 0.98
First-generation college/university student

Yes 13.9 (113) 26.4 (66)

No 86.1 (700) 73.6 (184) <0.01
Working for pay

Yes 21.1(173) 27.3(68)

No 78.8 (643) 72.7 (181) 0.04
Race/ethnic group

Non-Hispanic White 44.6 (358) 35.1 (86)

Non-Hispanic Black 3.0 (24) 4.5 (11)

Hispanic, any race 18.1 (145) 30.6 (75)

Asian 24.4 (196) 22.4 (55)

Other 9.9 (80) 7.4 (18) <0.01
How confident are you in your ability to manage your financessmoney?

Not confident 2.7 (22) 5.2 (13)

A little confident 10.5 (86) 16.8 (42)

Somewhat confident 31.4 (256) 34.8 (87)

Confident 40.1 (327) 32.8(82)

Very confident 15.3 (125) 10.4 (26) <0.01
Parents currently help pay tuition or feesfor you to attend college?

Yes 81.0 (660) 69.9 (174)

No 19.0 (155) 30.1 (75) <0.01
Parents contribute funds for your living expenses (e.g. paying for a dorm or apartment,
money for food)?

Yes 87.1(710) 80.3 (200)

No 12.9 (105) 19.7 (49) <0.01
Do you pay for part (or all) of your own tuition or feesto attend college?

Yes 35.0 (285) 452 (112)

No 65.0 (529) 54.8 (136) <0.01
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Food secure

Food insecure

(N=818) (N=251) | PO

Do you pay for part (or all) of your living expenses (e.g. paying for a dorm or apartment,
money for food)?

Yes 48.0 (391) 60.2 (150)

No 52.0 (423) 39.8 (99) <0.01
Financial aid at UT

Yes 45.4 (369) 54.6 (136)

No 54.6 (443) 45.4 (113) 0.01
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Table 3A:

Adjusted odds ratio (OR) and 95% CI for food insecurity by demographic characteristics.
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OR (95% Cl) P

Birth order

Firstborn 1.61 (0.80-3.23)

Second-born 1.87(0.93-3.77)

Third-born or higher 2.78 (1.33-5.84)

Only child Reference 0.02
First-generation college/university student

Yes 1.59 (1.05-2.41)

No Reference 0.03
Working for pay

Yes Reference

No 0.83 (0.57-1.21) | 0.34
Race/ethnic group

Non-Hispanic White Reference

Non-Hispanic Black 1.84 (0.79-4.27)

Hispanic, any race 1.90 (1.26-2.87)

Asian 1.26 (0.83-1.91)

Other 0.87 (0.47-1.61) 0.02
How confident are you in your ability to manage your financessmoney?

Not confident 2.51 (1.05-6.05)

A little confident 2.43 (1.33-4.41)

Somewhat confident 1.52 (0.91-2.53)

Confident 1.04 (0.63-1.74)

Very confident Reference <0.01
Parents currently help pay tuition or feesfor you to attend college?

Yes Reference

No 1.14 (0.75-1.74) | 0.54
Do you pay for part (or all) of your own tuition or feesto attend college?

Yes Reference

No 0.77 (0.52-1.12) 0.18
Do you pay for part (or all) of your living expenses (e.g. paying for a dorm or apartment, money for food)?

Yes Reference

No 0.82 (0.56-1.19) | 0.29
Financial aid at UT

Yes Reference

No 1.13 (0.80-1.61) 0.49
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Table 3B:

Adjusted odds ratio (OR) and 95% CI for hunger by demographic characteristics.
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OR (95% Cl) P

Birth order

Firstborn 1.20 (0.70-2.06)

Second-born 1.29 (0.74-2.23)

Third-born or higher 0.81 (0.44-1.51)

Only child Reference 0.19
First-generation college/university student

Yes Reference

No 1.04 (0.70-1.55) | 0.83
Working for pay

Yes Reference

No 1.07 (0.76-1.52) | 0.70
Race/ethnic group

Non-Hispanic White or Caucasian Reference

Non-Hispanic Black 0.91 (0.39-2.15)

Hispanic, any race 1.23 (0.83-1.81)

Asian 1.53 (1.06-2.19)

Other 2.37(1.47-3.84) | <0.01
How confident are you in your ability to manage your financessmoney?

Not confident 1.94 (0.83-4.54)

A little confident 2.10 (1.20-3.69)

Somewhat confident 2.15 (1.34-3.45)

Confident 1.50 (0.94-2.39)

Very confident Reference 0.01
Parents currently help pay tuition or feesfor you to attend college?

Yes Reference

No 1.46 (0.99-2.15) | 0.06
Do you pay for part (or all) of your own tuition or feesto attend college?

Yes Reference

No 1.26 (0.88-1.79) 0.21
Do you pay for part (or all) of your living expenses (e.g. paying for a dorm or apartment, money for food)?

Yes 1.66 (1.18-2.32)

No Reference <0.01
Financial aid at UT

Yes Reference

No 0.91 (0.66-1.24) | 0.53
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