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Abstract

Food insecurity is a serious issue among college students in West Texas and may be exacerbated by COVID-19. No knowledge
is available about the impact of COVID-19 on the food security level among college students in West Texas. Thus, the purpose
of this study was to investigate the impact of the COVID-19 pandemic on students' food security. A cross-sectional study has
been conducted by using an online Qualtrics survey prepared from validated questionnaires. The sample consisted of 280
college students that enrolled in this study in fall 2020. SPSS Software Program, version 28, and R version 3.6.1. were used for
data analyses. In this study, 43% of college students were food insecure. Significant differences were observed in household
size; however, no differences were found in education levels, race distribution, or gender among the food-secure and low and
very low food-secure groups. Additionally, a higher proportion of food-insecure students reported losing their jobs during
COVID-19 than their food-secure counterparts. Food-insecure students also consumed significantly less fruit and vegetables
than their food-secure counterparts. Food insecurity is a critical issue among college students in West Texas. Sustainable

-

solutions, such as food and nutrition assistance programs, should be prioritized by college management.
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Abbreviations: COVID-19: Coronavirus Virus 2019;
SNAP: Supplemental Nutrition Assistance Program; HEI:
Healthy Eating Index; IRB: Institutional Review Board; USDA:
United States Department of Agriculture; HFSSM: Household
Food Security Survey Module; SDs: Standard Deviations.

Introduction

The coronavirus virus 2019 (COVID-19) pandemic has
negatively affected the nutrition and food security of people
in the United States (US) [1,2]. Studies show that households’
and individuals’ food insecurity levels have increased in the
US during the COVID- 19 pandemic [3-6]. As a result, 44.0%
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of low-income households [3] and 17.5% of households with
children became food insecure. The main factors associated
with low food security were job losses/unemployment, low
income [3,4], low education levels, households with children,
and ethnicity, especially communities of color [5]. Various
studies across the US have demonstrated a high level of
food insecurity among college students in the pre-pandemic
period. A review of 51 studies on food insecurity among US
college students by Nikolaus CJ, et al. [7] observed that food
insecurity prevalence ranged from 10% to 75%. Moreover,
a multi-institutional cross-sectional study in various states
across the US showed that 19.0% of freshmen and 25.4% of
sophomores were reported to be food insecure even before
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the pandemic began [8,9].

Foodinsecurityamong college studentsinthe UShasbeen
exacerbated by the COVID-19 pandemic [10-12]. During the
pandemic, 33.0% of students in a public university in south
eastern US and 34.5% of students across three universities in
Texas were considered food insecure. The underlying factors
for the high prevalence of food insecurity among students
are multi-factorial. Some of the factors associated with the
rise in food insecurity among college students during the
COVID-19 pandemic include a high rate of unemployment,
changes in housing, living alone, lack of cooking skills [13],
being international students [12], and not being eligible
for the Supplemental Nutrition Assistance Program (SNAP)
[14]. The consequences of low food security among students
can be short- and long-term. The short-term impact on
health can result in wasting, underweight and micronutrient
deficiencies [15,16], whereas one of the long-term impacts
is poor educational performance due to reported coping
strategies such as longer working hours and engaging in
different income seeking activities [17]. Food insecurity can
also lead to hunger from skipping meals. This may result
in failure to concentrate in class. Low food security among
college students has also been associated with mental health
problems [8,18], which may further exacerbate challenges
related to academic performance.

A cross-sectional study among 22 higher education
institutions across the US has demonstrated that food
insecurity has also been associated with poor sleep quality
among students [18]. In addition, a systematic review of 16
studies observed that food-insecure students have a lower
intake of healthy foods and higher intakes of unhealthy
foods than their food-secure counterparts [19]. College
students have an increased need to be food secure in order
to make adequate healthy food choices and follow good
nutrition practices [17]. Also, poor dietary intakes among
food-insecure students could lead to obesity [9], which can
compromise students’ health. With 13.3% food insecurity,
Texas is one of the nine states with the highest food insecurity
levels compared to the US national food insecurity level of
10.5% [20]. The COVID-19 pandemic increased the overall
prevalence of food insecurity in Texas [21,22].

Previous studies conducted among college students in
Texas during the COVID-19 pandemic have demonstrated
an increase in food insecurity rate [11]. Students with
low and very low food security tend to have a low Healthy
Eating Index (HEI) [23]. A previous cross-sectional study in
2019 was conducted in West Texas, showing that 34.3% of
students presented with food insecurity in the pre pandemic
era [17]. However, to date, no known studies have examined
the effect of the COVID-19 pandemic on the food security
level among college students in West Texas. Thus, this study
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aimed to investigate the impact of the COVID-19 pandemic
on students’ food security status in West Texas.

Materials and Methods

Study Design and Participants

This cross-sectional study was conducted via an online
survey using Qualtrics. Undergraduate and graduate
students, enrolled at a large Hispanic-serving institution
in West Texas, were eligible to complete the survey. The
university’s enrolment for fall 2020 was 40,322 students,
with approximately 83% undergraduates and 17% graduate
and law students. The study inclusion criteria included
currently enrolled domestic and international undergraduate
and graduate students, age 18 years and older, fluent in
English, and access to the internet. The survey could be
completed on smartphones, [Pads, tablets, laptops, or
computer systems with internet access. Survey respondents
were sought via the official email communication platform
of the university to faculty, staff, and students. A link to the
survey was provided in the email. Upon clicking the link,
interested students could read a brief description of the
study’s purpose, indicate their willingness to participate,
and sign the informed consent forms. The online survey was
announced weekly, being available for students to complete
the survey between November 2020 and March 2021. The
study received approval from the university’s Institutional
Review Board (IRB) Human Research Protection Program in
November 2020 (IRB2020-871). The survey was designed to
be completed within 10 minutes, and all survey participants
who indicated interest entered a $20 Amazon gift card draw.

Data Collection

The survey was adapted from the 18-item United States
Department of Agriculture (USDA) Household Food Security
Survey Module (HFSSM) and previously used questionnaires
to assess food security status and changes to eating habits
due to the COVID-19 pandemic [11,24]. The 18-item HFSSM
has a three-stage design with the added advantage of
providing reliable information about the food security status
of children in a household [24,25]. Thus, collecting reliable
information from students who had to go back home and stay
with family or close relatives after campus and dormitory
closures. The last eight items of the USDA 18-item survey
included questions for students living with children in their
households. The questions were adapted for contextual
equivalence in times of COVID-19 to reflect changes related
to COVID-19. For instance, survey respondents were
asked: Since the onset of the coronavirus pandemic, (I/
We) worried whether (my/our) food would run out before
(I/we) got money to buy more food.” Follow-up questions
asked the frequency of the event, whether always, often,
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sometimes, or never. For this study’s purposes, the start of
the coronavirus was set as March 12, 2020, which was the
day the University President announced changes to campus
events and cancelled classes for a week after spring break.
The affirmative responses were coded to assess food security
status based on the USDA coding structure. For households
with children, 0= High food security, 1-2= Marginal food
security, 3-7= Low food security, and 8-18= Very low food
security, whereas, for households without children, 0= High
food security, 1-2= Marginal food security, 3-5= Low food
security, and 6-10= Very low food security [25].

Respondents completed socio-demographic questions
such as age, race/ethnicity, year of study, marital status,
educational status whether undergraduate or graduate
students, visa status whether domestic or international
students, and living conditions. Additional questions were
included on changes made to the spending or shopping
behaviors and a question was asked to assess if the
consumption of fruits and vegetables, snacks and desserts,
home-prepared meals, and fast food consumption stayed
the same, increased, or reduced due to the pandemic.
Similarly, the effect of the pandemic on employment status
was measured by four questions framed to assess changes in
work hours, income, or employment. For instance, one of the
questions asked included-“Since the pandemic, how has your
income and employment been affected?”.

Data Analyses

All the data were captured in Microsoft Office ExcelTM
and transported to IBM SPSS software program, version 28
and R version 3.6.1. SPSS was used for descriptive statistics.
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The participants were divided into food security groups
according to the HFSSM classification [11,24]. Descriptive
analyses on SPSS included means and standard deviations
(SDs) for continuous data and frequencies for categorical
data. Fisher’s exact tests in R were used to determine
significant (p<0.05) differences among the food security
groups.

Results

A total of 280 students participated in the study. The
majority of the participants were women (69.3%) and the
mean*SD age ofthe participants was 25+7 years. The majority
were from the non-Hispanic white (49.6%), followed by the
Hispanic (19.3%), Asian (16.1%), and African American/
Black (8.2%) population groups. The education levels
indicated 62.1% undergraduate and 37.9% graduate level
participants that were mostly single (80.7%) whereas 13.9%
and 5.4% were married or living with a partner respectively.
Most of the participants lived alone (47.9%) whereas
21.4% shared the house with another person and the rest
with two to six roommates or family members. Children
were present in 65.0% of the participants’ households. The
results showed that 35.1% and 22.1% of the participants
had high and marginal food security respectively, while
24.6% had low food security and 18.2% had very low food
security. No significant (p=0.05) differences were observed
in respondents’ education levels, race/ethnicity, and gender,
among the different food security classifications. However,
there was a significant difference (p=0.040) in food security
status based on household size, with a higher proportion of
food-secure households having smaller household size than
the low and very low food-secure groups (Table 1).

Food Secure Food Insecure Total group
High food Marginal food Low food Very low food p-value
Variable security security security security b e
n=98 n=62 n=69 n=51 n=280 groups
(35.0%) (22.1%) (24.6%) (18.2%) (100.0%)
n (%) n (%) n (%) n (%) n (%)
Live alone 43 (43.9) 33 (53.2) 39 (56.5) 19 (37.3) 134 (47.9)
2 25 (25.6) 14 (22.6) 8 (11.6) 13 (25.5) 60 (21.4)
3 11 (11.2) 5(8.1) 7 (10.1) 11 (21.6) 34 (12.1)
4 12 (12.2) 8(12.9) 9(13.1) 2(3.9) 31(11.1) 0.040
5 7(7.1) 2(3.2) 3 (4.3) 5(9.8) 17 (6.1)
6 0(0) 0(0) 3(4.3) 0(0) 3(1.0)
7 0(0) 0(0) 0(0) 1(1.9) 1(0.4)

Table 1: Household size of participants.

The majority of the participants’ main source of
income was from earning a salary. Of the total participants,

16.8% worked fulltime and 41.4% part-time, whereas
the main source of income for the rest were from their
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parents (20.4%), scholarships (10.7%), loans (7.1%) and
other forms of income (3.6%). Although 48.6% of the
participants indicated no change in their household income,
employment status was affected, with 13.5% and 20.5% of
the respondents indicating that they lost their jobs or that
their employers closed temporarily during the COVID-19
pandemic. Only 1.5% of respondents reported longer work
hours during the pandemic, while 6.6% lost their jobs due
to being sick, and 13.7% had to care for other household
members being sick. A significant (p=0.002) difference was
observed in the employment status among the food security
classifications: 28.0% and 34.0% of the very low food-secure
group lost their job permanently or temporarily respectively,
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compared to 12.3% and 24.6% in the low food-secure group,
12.0% and 13.8% in the marginally food-secure group and
6.9% and 14.0% in the food-secure groups respectively
(p=0.002). In addition, 65.1% of the food-secure groups
reported no change in households’ income, compared to
58.6%, 41.2% and 18.0% amongst the marginal, low, and
very low food-secure groups respectively (p=0.002). No
significant difference was observed in the hours worked
before (p=0.196) and after (p=0.944) among the different
food security categories (Table 2). There was no significant
difference in food security status of students when compared
based on the number of hours worked per week.

Food secure Food insecure
. . Very Total group Si_gnificant
s iood | Marghalnd | Low 0| o o erween

Variable R ne62 ne69 S‘;c:srilty n=280 groups

(35.0%) (22.1%) (24.6%) (18.2%) (100;)0%)
n (%) n (%) n (%) n (%) n (%) p
Hours worked pre-COVID:
No work 29 (29.6) 15 (24.2) 17 (24.6) 11 (21.6) 72 (25.7)
1-10 hours/week 7(7.1) 5(8.1) 2 (29 0(0) 14 (5.0)

11-20 hours/week 23 (23.5) 16 (25.8) 16 (23.2) 11 (21.6) 66 (23.6) 0.2014
21-30 hours/week 12 (12.2) 8(12.9) 18 (26.1) 9 (17.6) 47 (16.8)
31-40 hours/week 14 (14.3) 9 (14.5) 9(13.1) 12 (23.5) 44 (15.7)
241 hours/week 13 (13.3) 9 (14.5) 7 (10.1) 8 (15.7) 37 (13.2)

Hours worked post-COVID:
No work 27 (27.6) 17 (27.4) 19 (27.5) 13 (25.5) 76 (27.1)
1-10 hours/week 9(9.2) 6 (9.7) 7 (10.1) 8 (15.6) 30 (10.7)
11-20 hours/week 23 (23.5) 23 (37.1) 19 (27.5) 13 (25.5) 78 (27.9) 0.949

21-30 hours/week 15 (15.3) 4(6.4) 9(13.1) 6(11.8) 34 (12.1)
31-40 hours/week 11 (11.2) 6(9.7) 10 (14.5) 6(11.8) 33 (11.8)
241 hours/week 13 (13.2) 6(9.7) 5(7.3) 5(9.8) 29 (10.4)

Table 2: Working conditions before and after COVID-19.

A significant difference (p<0.001) was observed in the
difficulty to pay for household expenses among the food
security groups since the onset of COVID-19 (Table 3). Low
and very low food-secure students found it significantly
(p<0.001) more difficult to pay for household expenses than
the marginally and food-secure students after the onset of
COVID-19. A significantly (p<0.001) larger proportion of the
marginally food-secure (30.6%; 45.2%), low (55.1%; 40.6%)
and very low food-insecure (38.9%; 58.1%) students had to
use their savings or credit card respectively when compared
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to the food-secure students (16.3%; 15.3% respectively).
The same trend was observed for having to borrow money
for household expenses. On the other hand, a significantly
(p=0.007) larger proportion of food-secure (15.3%) and
marginally food-secure (8.1%) students did not have any
change in their household spending compared to their low
(1.4%) and very low (3.9%) food-secure counterparts (Table
3).
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Food secure Food insecure
Total
High Marginal Low Very low group
) food food food food p-value o
Variable security security security security between | Missing
n=98 n=62 n=69 n=51 n=280 | groups | data
(35.0%) (22.1%) (24.6%) (18.2%) | (100.0%)
n (%) n (%) n (%) n (%) n (%) n (%)
Difficulty paying for household expenses since COVID:
No difficulty 52(60.5) 21 (36.2) 4 (6.1) 1(2.0) 30
Alittle difficult 29(33.7) 25 (43.1) 36(54.5) 18(36.0) 415 <0.001 20
7.1%
Somewhat difficult 2 (2.3) 12 (20.7) 20(30.3) 15(30.0) 18.8 (7.1%)
Very difficult 3(3.5) 0 (0.0) 6 (9.1) 16(32.0) 9.6
Total 86 (100) 58 (100) 66 (100) 50 (100)
No changes in spending 15(15.3) 5(8.1) 1(1.4) 2(39 23(8.2) | 0.003935 0
Less spending 0(0) 1(1.6) 1(1.4) 0(0) 2 (0.7) 0.4215 0
More grocery deliveries 26(26.5) 25 (40.3) 16(23.1) 8 (15.7) 75(26.8) | 0.02648 0
More meal deliveries 24(24.5) 14 (22.6) 15(21.7) 8 (15.7) 61(21.1) 0.7805 0
More curbside pickup 3(3.1) 1(1.6) 2(3.2) 1(2.0) 7 (2.5) 1 0
More bulk shopping 1(1.0) 0(0) 0(0) 0(0) 1(0.4) 1 0
More credit card
purchases 15(15.3) 28 (45.2) 28(40.6) 30(58.1) | 101(36.1) | <0.001 0
Avoiding restaurants 61(62.2) 46 (74.2) 55(79.7) 42(72.5) | 204(72.9) 0.03 0
Using savings 16(16.3) 19 (30.6) 38(55.1) 36(38.9) | 109(38.9) | <0.001 0
Borrowed money 6(6.1) 5(8.1) 19(27.5) 22(43.1) 52(18.6) | <0.001 0
Used unemployment 22(22.4) 8 (12.9) 19(27.5) 17(23.6) | 66(23.6) | 0.05819 0
insurance
Used more food
assistance programs 0 (0) 0(0) 1(1.4) 0(0) 1(0.4) 0.6503 0

Table 3: Changes in household spending since the onset of COVID-19.

The results in Table 4 indicate that a significantly
(p<0.001) larger proportion of food-insecure participants
worried about not having enough food and not having
enough money for food since the onset of the COVID-

pandemic compared to the food-secure participants. The
same trend was observed for not being able to afford diverse
and nutritious meals (p<0.001).
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Food Secure Food Insecure
Total group
High food | Marginal food | Low food | Very low food p-value Missing
= = - = data
Variabl security security security security betw
ariabe n=98 n=62 n=69 n=51 n=280 | >°Ween
(35.0%) (22.1%) (24.6%) | (18.2%) (100.0%) | 8P
n (%) n (%) n (%) n (%) n (%) n (%)
Worry about not having enough food
No worries 11(11.2) 0(0) 0(0) 0(0) 11 (3.9)
Often 0 (0) 4 (6.5) 12(17.4) 26(51.0) 42 (15.0) <0.001
Sometimes 1(1.1) 35 (56.5) 46(66.7) 25(49.0) 107 (38.2) '
Never 84(96.6) 23 (37.1) 11(15.9) 0 (0) 118 (42.1)
Not sure 2(2.3) 0(0) 0(0) 0(0) 2 (0.7)
la:f/‘;\‘]io‘tifn‘;?l;h n=86 n=62 n=69 n=51 n=268
(V) (V) 0, 0, V)
money for more food (100%) (100%) (100%) (100%) (100%)
Often 0 (0) 0 (0) 1(1.4) 14(27.5) 15 (5.6) <0.001 12 (4.3)
Sometimes 0(0) 8(12.9) 32(46.4) 31(60.8) 71 (26.5)
Never 84(97.7) 53 (85.5) 32(46.4) 6(11.8) 175 (65.3)
Not sure 2(2.3) 1(1.6) 6 (5.8) 0(0) 7 (2.6)
Not afford diverse n=87 n=62 n=69 n=51 n=269
nutritious meals (100%) (100%) (100%) (100%) (100%)
Often 0 (0) 2 (3.2) 13(18.8) 30(58.8) 45 (16.7)
: <0.001 11 (3.9)
Sometimes 0(0) 22 (35.5) 41(59.4) 17(33.3) 80 (29.7)
Never 85(97.7) 37 (59.7) 15(21.7) 3(5.9) 140 (52.0)
Not sure 2 (2.3) 1 (1.6) 0 (0) 1(2.0) 4 (1.5)
Table 4: Anxiety about food expenditure since COVID-19.

Significant (p<0.001) differences were observed for strategies compared to the marginally and food-secure
all the coping strategies employed by the participants-a counterparts (Figure 1). Similar results were observed for
significantly higher proportion of the low and very low the participants with children (Figure 2).
food-secure groups employed various poor dietary coping

120

E 100 86.3 =

S a0 76.5 74.5

g

= 60 53.6

8 aq 36.2 34.8 32

= 20.3

% 20 11.5
00 0 00 0 0 D014

o 0 .

Skip meal/Cut  Eatless than Hungry, but not Lose weight Not eatwhole
portion size needed eat day
Coping strategies employed
m High food secure B Marginal food secure B Low food secure ® Very low food secure

Figure 1: Coping strategies of respondents without children.
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Figure 2: Coping strategies of respondents with children.
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The results in Table 5 show that a significantly higher
proportion of the food-secure participants made no changes
to fruit and vegetable (p<0.001), snacks and dessert
(p=0.000239), or home prepared meals (p=0.003732)
consumption when compared to the food-insecure
participants. A larger proportion of respondents who were
classified as having low (52.3%) and very low (57.1%) food
security consumed less fruit and vegetables than those with

marginal (27.6%) and high (9.5%) food security. With regards
to home prepared meals, a larger proportion of marginally
(74.2%), low (75.0%) and very low (58.3%) food-secure
participants reported consuming more home prepared meals
than the high (52.4%) food-secure participants since the
onset of COVID-19 pandemic. Although the majority of the
food-insecure participants consumed less fast foods than the
food-secure participants, this was not significant (p=0.076).

Food Secure Food Insecure
High Marginal Low Very low
food food food food Totaligroup p-value Missing
Variable security security security | security between data
n=98 n=62 n=69 n=51 n=280 groups
(35.0%) (22.1%) (24.6%) | (18.2%) (100.0%) n (%)
n (%) n (%) n (%) n (%) n (%)
‘l:‘g‘;tt;’)‘l‘l n=84 n=58 n=65 n=49 n=256
o, 0, (V) o o,
conamption (100%) | (100%) (100%) | (100%) (100%)
Less 8(9.5) | 16(27.6) | 34(523) | 28(57.1) 86 (33.6) <0.001 24(8.6)
More 24(28.6) | 14(241) | 14(215) | 9(184) 61(23.8)
No change 52(61.9) | 28(48.3) | 17(262) | 12(24.5) 109(42.6)
s“;:;i?:‘d n=84 n=58 n=65 n=48 n=255
[V) V) o, o, 0,
consamption (100%) | (100%) (100%) | (100%) (100%)
Less 23(27.4) | 22(37.9) | 38(585) | 25(52.1) 108(42.4) <0.000239 25(8.9)
More 30(35.7) | 27(46.6) | 19(29.2) | 17 (35.4) 93 (36.5)
No change 31(369) | 9(15.5) 8 (12.3) 6 (12.5) 54 (21.2)
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Home prepared n=84 n=58 n=64 n=48 n=254
meals (100%) (100%) (100%) (100%) (100%)
Less 6(7.1) 2(34) 5(7.8) 9(18.8) 22 (8.7) 0.003732 26 (9.3)
More 44(52.4) 43 (74.2) 48(75.0) 28(58.3) 163(64.2)
No change 34(40.5) 13 (22.4) 11(17.2) 11(22.9) 69 (27.2)
Fast food n=83 n=58 n=64 n=48 n=253
consumption (100%) (100%) (100%) (100%) (100%)
Less 41(49.4) 41 (70.7) 37(57.8) 34(70.8) 153(60.5) 0.08878 27 (9.6)
More 19(22.9) 9 (15.5) 16(25.0) 9 (18.8) 53(20.9)
No change 23(27.7) 8(13.8) 11(17.2) 5(10.4) 47 (18.6)

Table 5: Food consumption since the onset of the COVID-19 pandemic.

Discussion

Food insecurity on college campuses is a growing
problem that may be exacerbated by the recent COVID-19
pandemic. Food insecurity is characterized by an inability
to access food of adequate quality and quantity in a socially
acceptable manner and may negatively affect nutrition and
health of people [16]. Results of this study, which focused on
college students from a university in West Texas, revealed
that the prevalence of food insecurity, including low and very
low food security, was 42.8% in 2020-2021, higher than a
previously observed prevalence of 34.3% in a 2017-2018
study conducted within the same institution [17]. The overall
prevalence of food insecurity in this study is thus similar to
the national rate of 45% for college students [26] while being
higher than non-student households with children under the
age of 18 (8.0%) [27].

The prevalence of food insecurity in the current study
was much higher than the prevalence found (7.1%-25.0%) in
the pre-pandemic period among other universities in a multi-
institutional study in the US [8]. Furthermore, the present
study had a markedly higher prevalence of food insecurity
than observed at a state-funded university in Texas during
COVID-19 (34.5%) [11]. On the other hand, our results
are consistent with a review of 51 studies that concluded
that food insecurity ranged from 10.0% to 75.0% among
students in the US [7]. However, this study refers to the pre-
pandemic prevalence. Food insecurity is multifaceted, and
many socio-economic factors have been associated with
it [17]. Our study did not focus on the factors contributing
to food insecurity, but more on how working conditions,
household spending, and food consumption patterns had
changed in college students among the four levels of food
security since the onset of COVID-19. This current study
found that there were no significant differences in education
levels, race distribution, or gender among the food security
classifications, despite education and ethnicity being
identified as factors influencing food insecurity among
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college students in the 2017-2018 study [17].

In the current study, a large family size has also been
identified as a risk factor for food insecurity among college
students. Our study found a significantly larger household size
among the low and very low food- secure students compared
to those in the marginally and food-secure groups. Similarly,
Thabi AN, et al. [28] found that an increase in household size
by one member could increase the odds of household food
insecurity by 77.0% [28]. A recent study conducted in New
Mexico also found that an additional member in a household
couldincrease the odds of food insecurity during COVID-19 by
40% [29]. Regardless of race/ethnicity, gender, age, income,
or educational level, the current and previous studies have
shown that people from larger household sizes may be more
susceptible to food insecurity. Similarly, households with
children are also more susceptible to food insecurity [29]. In
our study, children were present in 65.0% of the students’
households. The association between food insecurity and
unemployment is well known [30]. Employment status and
number of hours worked per week were associated with
food insecurity among college students from a previous
study within the same university between 2017-2018 [17].

The majority (58.2%) of the students in this study
reported that they were employed fulltime or part-time
and their main source of income was from earning a salary.
During 2017-2018, a higher proportion of students (62.4%)
also reported being employed [17]. Our current study
showed that 13.5% and 20.5% of the student participants
reported losing their jobs permanently or temporarily
during the COVID-19 pandemic, respectively. Significantly
higher proportions (28.0%) of very low food-secure students
reported losing their jobs during COVID-19 than their food-
secure counterparts (6.9%). Unemployment status among
college students may affect food insecurity, well beyond
the effects on economic instability. Consistent results were
shown in the national data that concludes that households
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with a fulltime employed adult were associated with 4.1 lower
odds of being food insecure [31]. Similarly, a recent cross-
sectional online survey among 250,701 individuals in the US
found that adults who were not working or unemployed had
1.8 higher odds of being food insecure than those who were
employed [4]. Interestingly, no significant differences were
observed in the hours worked per week before and since
the COVID-19 pandemic among the different food security
categories in this study.

Previous studies have identified housing utilities and
food expenditure as significant risk factors of food insecurity
in the US, Canada, and South Korea [32-34]. It has also been
established that food access is directly affected by household
incomeand food budget [35]. The findings of the current study
show that a significantly higher proportion of food-insecure
students had difficulty affording household expenses when
compared to the food-secure students since the onset of
the COVID-19 pandemic. Interestingly, a relatively small
proportion of students reported that they had no changes
in their spending, however, a significantly larger proportion
of the food-secure students reported no changes compared
to the food-insecure students. This may be explained by a
significantly higher proportion of food-insecure students
that used their credit cards, savings and borrowing money
for household expenses since the onset of COVID-19. The
same trend was observed for unemployment insurance,
but this was not significant. Although other studies have
found working longer hours to provide sufficient income for
household expenses [17], only 1.5% of the students in this
study reported working longer hours during the COVID-19
pandemic.

The findings of our study showed that food-insecure
students reported adopting poor food-choice coping
strategies that may affect their dietary quality. Food-insecure
students were more likely to skip a meal or cut portion sizes,
eatless than needed, and not being able to afford diverse and
nutritious meals. These findings are consistent with other
studies, in which food-insecure people tend to adopt poor
dietary coping mechanisms to reduce their food expenditure
and afford other expenses such as housing [17]. In addition to
the coping strategies employed, the current study observed
different food consumption patterns between the food-
secure and food-insecure students since the onset of the
COVID-19 pandemic. Generally, the majority of the students
avoided restaurants since the onset of the pandemic. In
addition, food-insecure students reported eating less fruit
and vegetables and more fast foods, snacks, and desserts than
their food-secure counterparts. This finding is consistent
with a study at Midwestern US universities, showing that
food-insecure students reported lower consumption of fruit
and vegetables than their food-secure peers [13,36].
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To the best of our knowledge, this is the first university-
level study in West Texas to examine the impact of COVID-19
on food insecurity among college students. Previous studies
have identified food insecurity during college as one of the
main barriers to graduating [37]. With already high food
insecurity prevalence across this and other US university
campuses before the outbreak of COVID-19, it is of utmost
importance to identify how COVID-19 impacted the food
security status among college students. In this study, poor
coping strategies such as diminished diet quality were
observed among food-insecure students. This finding
presents important policy implications to improve access
to federal nutrition assistance programs among college
students, such as SNAP. Before the pandemic, students were
able to access SNAP if they were enrolled as fulltime students.
Due to an increase in food insecurity during COVID-19,
students who were enrolled at least part-time were granted
expanded eligibility for the SNAP [38,39]. However, this
change in eligibility is temporary and may hinder students
to access and utilize such programs because of stigma and
confusion over eligibility guidelines. With college students
being identified as emerging at-risk populations for food
insecurity, permanent expansion or updated qualifying
exemptions for college students are needed [40]. In addition,
universities should make it a priority to utilize SNAP outreach
activities on campus [40].

This study has several strengths. We used a valid and
reliable questionnaire to assess the prevalence of food
insecurity [11,24]. The study had a large sample size that
reflects current national racial/ethnicity demographic
profiles compared to similar studies. In addition, the gender
and ethnicity distribution of our sample was consistent with
the gender (50.1% women and 49.9% men) and ethnicity
distribution of the institution, namely majority non-Hispanic
white (53.2%) followed by Hispanic (27.2%) and Black or
African American (5.9%) students during fall 2021. However,
a higher proportion of graduate students participated
(37.9%) in our study compared to the student body
consisting of 18.1% graduate students during fall 2021. This
is reflected in the mean*SD age of the participants of 257
years. The majority (81.3%) of students at the institution are
younger than 25 years.

Despite the strengths, there are some limitations of the
study to be considered. Due to the nature of a cross-sectional
design, it is impossible to establish the causal relationship
of food insecurity with underlying risk factors. Participants
were recruited using a convenience sampling method;
therefore, results may not be able to be generalized to
other populations. Information was gathered from self-
reported data which may have caused recall bias among
participants. Additionally, while the 18-item HFSSM by USDA
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is the gold standard for assessing food insecurity among US
households, this current measure has not been validated for
use in a college population. The present study also has made
adaptions to the HFSSM in order to reflect changes related to
COVID-19, which may affect internal consistency.

Conclusion

This study found a high prevalence of food insecurity
among college students in West Texas at 42.8%. Food
insecurity prevalence was especially high in large households
and those students that were unemployed. In addition, food-
insecure students tend to have more difficulty in affording
both household and food expenditures than their food-secure
counterparts. The COVID-19 pandemic contributed to coping
mechanisms being employed by food-insecure students such
as reducing meal size or variability of diet. While food-secure
students did not have any dietary changes since the onset of
COVID-19, food-insecure students showed poorer dietary
quality, consuming more fast foods, snacks, and desserts,
and lesser fruit and vegetables. Our findings have important
health implications for holistic approaches to improve
housing, employment, and food insecurity among college
students. Although a food pantry is available on campus and
useful to provide a short-term solution, it may not reduce
food insecurity and hunger among college students over
the long term due to social stigma, lack of knowledge about
such campus program, and transportation. Raising student
awareness and normalization of such a campus program
should be prioritized. Technology-based food insecurity
reduction efforts may be able to reach all students, regardless
of their access to campus. Future research is also needed to
investigate the impact of a campus food pantry on reducing
the prevalence and severity of food insecurity among college
students. Finally, new evidence suggests that the most at-
risk populations for food insecurity include college students
across the world. To fully understand the combined impact of
COVID-19 on food insecurity and nutrition among the college
population, international research is essential to monitor
and ultimately combat emerging changes in food insecurity.
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