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ABSTRACT
This study explores food and housing insecurity among univer-
sity students at a public Hispanic-Serving Institution (HSI) 
located in the U.S.-Mexico border region. Classification and 
regression trees were used to identify the principal factors 
leading to food or housing insecurity in a predominately 
Hispanic student population. An analysis of Hispanic university 
students is needed to better understand the challenges of the 
fastest growing group with the highest enrollment gain. 
Findings will inform decision makers and faculty in their efforts 
to address food and housing insecurity and enhance the 
responses necessary to better serve Hispanics and all students.
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Introduction

For the past ten years, food and housing insecurity among university students 
has become a salient topic for policy discussion, research, and academic 
success. Students under stress from the demands of postsecondary education 
are not excelling, often due to not having their basic needs covered. Food 
insecurity (FI) and housing insecurity (HI) are associated with worse academic 
outcomes among university students, including lower class attendance, drop-
ping a class, delayed registration, withdrawal from school, a lower grade point 
average, and other indicators of poor academic performance in class.1–4 Both 
FI and HI are major threats to student retention and success in higher 
education.

Student retention in higher education is a key challenge for leaders of 
Hispanic-Serving Institutions (HSIs) in particular, because multiple issues 
create lower retention rates among Hispanic students than non-Hispanic 
White students.5 In comparison to non-Hispanic White students, Hispanic 
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students have a graduation rate at four-year education institutions that is 
twelve percentage points lower than non-Hispanic White students.6 This 
educational disparity is leaving many Hispanics and other students behind; 
a major concern for the U.S. economy given the large and growing size of 
Hispanics in the workforce.7

Emerging evidence on FI and HI among higher education students greatly 
increases our understanding of student needs and risk profiles. However, 
many of the studies do not contain a large percentage of Hispanic students. 
As a result, there is a lack of understanding of the determinants of FI and HI at 
HSIs. For engaged decision makers and stakeholders at HSIs, it is important to 
understand the key factors that put students at risk for poor educational 
outcomes. This study presents the results of the first survey of students at 
a public HSI located in the U.S.-Mexico border region, where we collected and 
analyzed FI and HI data.

Background

Food security is defined as “access by all people at all times to enough food for 
an active, healthy life” [8 p. 2]. Food insecurity (FI) therefore “exists whenever 
the availability of nutritionally adequate and safe foods or the ability to acquire 
acceptable foods in socially acceptable ways is limited or uncertain” [9 p. 1560]. 
Housing insecurity (HI) is a wide-ranging concept that includes experiences of 
housing instability and unaffordability, poor housing quality, low neighbor-
hood safety or quality, or homelessness.10 For university students, the experi-
ence of housing insecurity may range from not having a regular place to call 
home to living with family members, shelters, couch surfing, staying in motels 
and cars, or making do with substandard housing.11

Ranging from 14–67%,112–14 the rate of FI among U.S. higher education 
students is striking, even when compared to the FI rate in the general 
U.S. population.8 Indicators to identify students who have higher risk of FI include 
receiving financial aid, receiving some form of food assistance, possessing few 
financial resources, or being financially independent with no family support.15–17 

Being a person of color is positively associated with the experience and/or risk of 
FI and HI.18–21 Individuals who identify themselves as first-generation higher 
education students22 and those who were food insecure before entering higher 
education23 were also significantly more likely to be food insecure.

Although some campuses offer emergency food and housing assistance for 
higher education students, the limited utilization of campus resources tends to 
result from a combination of insufficient knowledge of resources and the 
desire to avoid social stigma for lacking necessities.13,24,25 Stigma, including 
from fear of judgment, results in students choosing not to share information 
with friends, faculty, or staff, which in turn has negative consequences for 
health and social well-being.13
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In addition to the negative social consequences, FI and HI are associated 
with poor health outcomes among higher education students, including higher 
risks of mental health issues, unhealthy eating habits, poor sleep quality, 
perceived stress, and alcohol use behaviors.26–28

Setting

This study took place at a public Hispanic-serving university located along 
the U.S.-Mexican border region. The border region is among the world’s 
most complex and dynamic regions. The border has substantial economic, 
environmental challenges and unique social, cultural, and economic forces 
created by increasing globalization.29 The university has the second largest 
majority of Hispanic students in the U.S., comprising of students repre-
senting a border, binational, and bicultural region. Fall enrollment figures 
for the 2019–20 academic year reached 25,177 students, with over 80% 
self-identified as Hispanic and approximately 50% reporting first genera-
tion status.

Methods

This cross-sectional exploratory study examined FI and HI among uni-
versity students at an HSI. An online survey was administered to stu-
dents via a platform named Campus Labs Baseline (baselinesupport. 
campuslabs.com) to collect and analyze student data in real time. The 
study protocol and instrument were prepared by Eva M. Moya, coau-
thors, and Social Work Macro graduate students as part of a community 
intervention assignment. To verify respondent understanding of the 
survey questions, the full survey instrument was piloted in the target 
population by a trained interviewer (Moya), and the pilot informed 
refinement of survey items.

Survey invitations were sent to all university students at the HSI using 
a Customer Relationship Management Program (CRM) in Fall 2019.There 
were a total of 24,887 students over the age of 18 enrolled at the 
university. Four e-mails were sent by CRM, including the initial invitation 
and three reminders. Participants who voluntarily accepted to be in the 
study consented electronically and completed the survey online. The 
survey contained 30 questions, took approximately 10 minutes to com-
plete, was anonymous, and was open for 17 days. Participants had the 
option to enter into a raffle for four $75-dollar electronic gift cards. 
A total of 2767 (11.12%) participants who met the inclusion criteria – 
which consisted of being at least 18 years old and enrolled at the uni-
versity at the time of study – completed the survey.
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Survey questions included key measures of food insecurity, housing insecur-
ity, and potential determinants of these among survey respondents. To measure 
FI, we used two validated survey questions from the six-item short form of the 
U.S. Department of Agriculture (USDA) Household Food Security Survey 
Module.30,31 Respondents were asked the following questions with dichoto-
mous (yes/no) response options: (Q29) “In the last 12 months, did you ever eat 
less than you felt you should because there was not enough money for food?” 
And (Q30) “In the past 12 months, were you ever hungry but didn’t eat because 
there wasn’t enough money for food.” To measure HI, two survey questions 
were adapted – using input from university students in the target population – 
from the Los Angeles Community College District Survey of Student Basic 
Needs.32 Based on the review of literature, the Los Angeles Community College 
District Study HI measures were most suitable for the population of interest 
given the characteristics of their sample and our study.32 The first HI survey 
question was: (Q18) “In the past 12 months, have you had a permanent 
address?” The second HI question was: (Q19) “Have you had to spend 
a night (or more) in any of the following: hotel or motel; home or room of 
a friend or acquaintance; home or room of a family member; shelter; transi-
tional living center; public spaces like library, abandoned buildings, or a car.”

For measures of potential determinants of FI and HI, the survey included 
questions on income, education (enrollment status and academic level), employ-
ment (current status, location, and number of weekly hours), age, gender, race/ 
ethnicity, transportation (mode and reliability), and living situation. Some of these 
standard questions were taken or adapted from the Los Angeles Community 
College District Survey of Student Basic Needs to meet our community 
characteristics.32 The study was IRB approved as exempt in September 2019 and 
launched by the University’s Dean of Students Office a month after.

Analysis

This analysis utilized classification and regression trees (CART) to identify 
factors associated with FI and HI. CART is a novel methodological 
approach for studying FI and HI among university students, because it 
identifies specific sets of variables that create a “path” leading to FI and 
HI. FI and HI are often complex and interrelated, and this requires an 
appropriate mode of analysis for identification of the most salient factors. 
While a generalized linear model, such as a binary logistic regression 
model, is very useful for describing the associations between factors and 
the incidence of FI and HI, CART identifies specific patterns among these 
factors that lead to higher (or lower) risk among respondents. CARTs 
have been used to identify patterns of FI at a national level.33 The CART 
analysis is useful for specific demographics and contexts, particularly for 
higher education institutions serving a Hispanic population.
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CART Models and Conditional Inference

CART models use binary splits to identify combinations of factor levels 
that lead to a particularly high [or low) incidence of the response, in this 
case FI and HI. It is customary to visualize CART models using “trees.” In 
this study, CART was employed to identify the principal factors leading to 
FI and HI, and, more importantly, to delineate pathways of risk by 
identifying particular combinations of the factors that led to very high 
risk for FI and HI in our predominantly Hispanic population. The ana-
lysis presented utilizes a conditional CART model that has been described 
in past literature.34 This very comparable model employs the same strat-
egy as a traditional CART model but improves the inferences and splits in 
the model using conditional probability reasoning. The result is that the 
Conditional CART model reduces the selection bias often present in 
traditional CART models. For each model explored, a holdout sample of 
500 randomly selected points will validate the accuracy of the model. In 
the analysis, all statistical modeling was performed in the R programming 
language35 using the rpart36 and ctree34 packages.

Data Cleaning and Validation

All identifying information from the survey was removed from the data to 
protect confidentiality of participants. Next, all the responses with fully 
missing data were removed. A missing value analysis was conducted for 
the remaining data in order to detect any further missing answers or 
patterns of missingness. After this analysis, 3712 observations were elimi-
nated from the data, because the respondents in these observations com-
pleted less than 60% of the survey. After deleting observations with very 
incomplete responses, we found a maximum of 6.2% missing values for 
any individual item and the pattern appeared random. Thus, a missing 
value imputation model (mice in R) was utilized to infer these missing 
values using a categorical variable model.37 This process improves the 
integrity and reduces bias in the observed data. Data cleaning and valida-
tion resulted in an analytical sample of 2,767 from the original sample size 
of 6,484 observations (Figure 1). 

Results10

Exploratory Analysis

Demographic characteristics indicated that a large majority of students were 
Hispanic, aged 18–24 years, self-identified as female, had lower levels of 
household income, and attended university full-time (Table 1).
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In order to assess how well this sample represents the full student 
population, homogeneity tests between the sample characteristics and 
full student population were conducted. The measures used for compar-
ison include major, gender, ethnicity, and academic level. Based on homo-
geneity test results, there is strong evidence of homogeneity between the 

Table 1. Sample characteristics (n = 2767).
Age, n (%) 18–24 1909 (69.0)

25–34 536 (19.4)
35–44 189 (6.8)
45–64 85 (3.1.)

65 years or older 1 (0.0)

Pronouns He/Him 816 (30)
She/Her 1871 (68.7)

They/Them 16 (0.6)
Other 24 (0.9)

Enrollment Status, n (%) Full-time 2380 (86.0)
Part-time 385 (14)

Race/Ethnicity, n (%) Hispanic/Latino 2250 (82.7)
American Indian/Alaska Native 20 (0.7)

Asian 84 (3.1)
Black/African American 76 (2.8)

Native Hawaiian/Pacific Islander 7 (0.3)
White/Caucasian 234 (8.59)

Location of Work, n (%) On-Campus 658 (23.8)
Off-Campus 1015 (36.3)

Hours of Work per week, n (%) 19 or less hours 795 (28.7)
More than 19 hours 878 (52.5)

Academic Level, n (%) Freshman 395 (14.3)
Sophomore 393 (14.2)

Junior 687 (24.8)
Senior 791 (28.6)

Graduate (Masters) 326 (11.8)
Doctoral 124 (4.5)

Special Certification Program 6 (0.2)

Household Income, n (%) 0–14,999 841 (30.4)
15,000–24,999 616 (22.3)
25,000–34,999 437 (15.8)
35,000–49,999 306 (11.1)

50,000 or above 497 (18.0)

Prepared by Araceli Garcia

Figure 1. Consort diagram of data cleaning and validation process.

6 E. M. MOYA ET AL.



sample and full student population. This implies that for each of the 
tested characteristics, the students in the sample are similar to the general 
population (p-value>0.10 in each case with null hypothesis of homogene-
ity). The results suggest that the sample is representative of the student 
population.

In the association plot using the cleaned and validated data, the blue and red 
regions indicate positive and negative associations between individual items 
(Figure 2), with higher density shading indicating higher levels of significance. 
The numerical values of the polyserial or Kendall associations appear in the 
upper triangular region. Note that, as expected, factors associated with FI and 
HI do tend to cluster. The variables presented in Figure 2 are grouped by using 
principal components.

Figure 2. Association plot of food and housing insecurity survey responses.
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Housing Insecurity

Findings indicate that students at highest risk for HI (using Q19) are 
those who do not live with their family off campus, and instead live on 
campus, off campus alone or other, and have an income in the lowest two 
levels of all income levels. The risk of HI is 26% for this group. Figure 3 
presents a model visualization of this data. Other identified groups had 
less than an 8% risk of housing insecurity. The results were quite similar 
for the alternative HI question asking about lack of a permanent address 
(Q18), except the higher risk group (those without reliable transportation 
and at the two lower incomes) had a 30.8% probability of not having 
a permanent address in the past year. For both models predicting HI, the 
accuracies computed using a holdout sample exceeded 90% (CI 87.9%, 
93.2%) for question 18, asking about lack of a permanent address, and (CI 
90.2%, 94.9%) for question 19, asking where they had to sleep due to lack 
of a permanent address.

Figure 3. conditional inference tree for housing insecurity data.
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Food Insecurity

The study results for FI were more complex than HI. Students who did not 
have reliable transportation to campus, were head of a household, and were 
unemployed experienced a very high level of FI at 76.8% (using measure Q30, 
see Figure 4). The next most at-risk group were those who were heads of 
households, had lower income levels, and had a reliable means of transporta-
tion (75.8%). The FI model had lower accuracy than the HI model (CI 60.2%, 
68.8%) using a holdout sample of 500 observants.

Forty-four point six percent of heads of households at the lower two income 
levels and without reliable transportation reported that they did not eat 
enough due to lack of money or food (Q29). Similarly, 44.7% of students 
who were not heads of households and lived on campus reported not having 
enough money for food. Notably, students with a low income who were heads 
of households and employed reported the highest risk of FI (90%). This model 
also had lower accuracy than the FI models (CI 60.0%, 68.6%) using a 500- 
observation holdout sample.

Figure 4. Conditional inference tree for food insecurity data.
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Discussion

The findings reveal the major factors that shape the risk of HI and FI among 
university students at a large public HSI. The three major factors for HI – 
which appear across multiple high- and moderate-risk groups – were not 
living with family off campus, low income, and not having reliable transporta-
tion to campus. Low income is an important and expected contributing factor 
to HI among students at HSIs. This finding is in line with previous research on 
material resources and securing basic needs among university students.15,16,38– 

40 Interestingly though, we found that high levels of income does not offer full 
protection against HI in this sample when combined with other demographic 
risk factors. HSI students who have higher levels of income, and do not live 
with their family off campus, still have the second highest risk of HI among 
any group in the model. This result suggests that high income reduces, but 
certainly does not eliminate, risk of HI.

One of the best protectors against HI was living with one’s family off- 
campus. This finding illuminates the crucial role that family units, and social 
networks more broadly, play in supporting and advancing the educational 
goals of HSI students.5 Families can provide housing for students at free or 
reduced cost, as well as provide the security of not having to worry about 
housing arrangements in the near future.5 This security frees up mental 
bandwidth for students,41 allowing them to concentrate more on cognitively 
taxing activities in their studies.

The results also suggest that reliable transportation serves as a protective 
factor against HI for HSI students. Although some existing research has 
considered transportation costs when assessing basic needs among university 
students,18,23 our study emphasizes that transportation access can play a key 
role in achieving housing security.

In regard to FI, four major factors consistently push HSI students into 
the highest risk for FI: being head of a household, having lower income, 
being unemployed, and not having reliable transportation to campus. We 
note that being head of a household with lower income levels puts 
students at very high risk of FI. Low income and unemployment are 
expected predictors of FI.16,38–40 Similar to HI, reliable transportation 
emerged as a key factor in predicting an HSI student’s FI status. Indeed, 
even when putting aside all other risk factors, a student without reliable 
transportation had a 40% chance of being food insecure. This finding 
suggests that reliable transportation serves as a means to securing food 
outside the household, perhaps through the student’s social network or 
local food assistance organizations. Any student who does not have reli-
able transportation should be given information about food services, since 
all have at least a 40% chance of being food insecure at any significant 
level, regardless of any other factors.
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Regarding these results, one potential concern is that the major factors that 
influence food and housing insecurity may vary based on age. Non-traditional 
students, for example, may experience very different circumstances, and thus 
have different results. As a robustness check, we reran the models after excluding 
students who are 35 and older, who make up less than 10% of the participants. 
The main results are largely robust to excluding these non-traditional students 
and only minor inconsequential variations in the models were present.

The findings on FI and HI reveal that these processes are not mutually 
exclusive. An HSI student who reports HI has a much higher risk of experien-
cing FI (44.7%), all else equal. This is not surprising when one considers the 
tradeoffs of investing in secure housing versus secure food resources. If we 
assume a fixed income, then the investment in one is going to reduce the 
amount of available resources for the other, particularly during times of high, 
unexpected expenses.12 Reductions in income could further exacerbate these 
financial challenges.41

The high overall risks of FI and HI in our sample are deeply concerning but 
not surprising, given our study’s setting at an HSI and the consistent findings 
in the literature that those students who identify as nonwhite, have high 
dependence on financial aid, and/or identify as first generation are more likely 
to be food and housing insecure.12,18,20,22,38,42 Interestingly, even though we 
examined HI and FI in a unique and highly homogenous student population at 
an HSI, the findings are corroborated by studies on other higher education 
students. Student populations in Hawaii, New York, Oregon, and 
Massachusetts experienced FI and/or HI at higher rates than the 
U.S. national population average.2,3,18,38,40

Limitations

The research design has some key limitations. The survey was implemented 
at a single point in time, offering a snapshot of FI and HI among student 
respondents at one institution. The resulting cross-sectional nature of the 
data creates little leverage in estimating causal determinants of FI and HI. In 
addition, the survey was offered to the entire student population at the 
institution, which allowed students to self-select into the survey. The high 
response rate and null results from the homogeneity tests reduce concerns 
about the representativeness of the sample; however, it could still be the case 
that other (unobservable) factors influenced decisions about whether to 
participate in the survey. In addition, our measures were self-reported by 
respondents, which may contribute to social desirability bias.43 This limita-
tion leads us to believe that HI and FI percentages are even higher among 
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respondents, because students may be embarrassed to admit this outcome on 
a survey. The online and confidential response mode likely reduces the threat 
of social desirability bias, however it does not eliminate this threat.

Implications

With a rapidly growing Hispanic population and increased diversity in the 
K-12 student populations,7 administrators in higher education should be 
prepared to receive students from low-income families that have histori-
cally had limited access to education and other basic needs. Greater 
numbers of students who traditionally did not participate in postsecond-
ary education are expressing desire to attend college and universities, 
despite less favorable support mechanisms.44 Our findings highlight that 
these changing student demographics likely will expand the number of 
students reporting FI and HI.

To address FI and HI among students, more colleges and universities 
have made investments in food and housing assistance programs. 
Research collaborations to identify student needs, partnerships with local 
community organizations, the emergence of campus food pantries, and 
university support for enrollment in government assistance programs have 
become more common.32,45,46 In most cases, however, specialized dona-
tions, grants, or external funding support these programs, which should 
be viewed as less reliable or stable compared with university tuition and 
affiliated student fees.

Our specific campus context is not alone in grappling with limited resources 
to assist an ever-growing population of students requiring basic needs service 
assistance. This study provides a possible framework for colleges and univer-
sities to strategically communicate and connect specific student populations 
with basic needs services. The method of using decision trees better allowed 
our administration to understand the specific populations for HI and FI. By 
identifying targeted demographics, a college or university can help provide 
proactive messaging to students who belong to high-risk groups. Messaging to 
populations, rather than blanketing the entire student body with e-mails about 
basic needs services, allows administrators and campus leaders to better 
provide the limited resources to those who most need it. Even before our 
nation faced the COVID-19 pandemic, higher education student needs around 
basic housing and food security were extremely challenging. Current condi-
tions appear to be even more difficult. Campus leaders must continue to 
monitor their student populations’ basic needs, provide resources, and gen-
erate the necessary fundraising support to keep these services available to 
students without food or housing security.
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