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Abstract
I examined the relationship between basic needs insecurity and college students’ mental 
health during the COVID- 19 pandemic. The sample included 49,122 students enrolled 
at 130 community and technical colleges and 72 four- year institutions across 42 states 
in fall 2020. I used propensity score matching techniques to construct matched pairs 
of students who did and did not experience basic needs insecurity using covariates (i.e., 
individual characteristics, environmental/institutional variables, and COVID- 19 expe-
riences). The results suggest that low and very low food security and housing insecurity 
have significant and positive relationships with students’ odds of experiencing mod-
erate to severe major depressive disorder and generalized anxiety disorder symptoms, 
controlling for additional variables.
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Basic Needs Insecurity and College Students’ Mental 
Health During the COVID- 19 Pandemic

In March 2020, the World Health Organization declared a global pandemic for an 
outbreak of severe acute respiratory syndrome coronavirus 2 (SARS- CoV- 2), the 
virus that causes coronavirus disease (COVID- 19). In response, many higher educa-
tion institutions in the United States shifted their classes from in- person to remote 
modalities, closed on- campus living facilities and buildings, requested that students 
who lived on campus relocate off campus, and required most faculty and employ-
ees to work remotely. An estimated 1,300 colleges or universities canceled in- person 
classes and over 80% of college students had some or all of their classes moved to 
online- only instruction (Cameron et al., 2021; Smalley, 2021). Although many campus 
operations have returned to pre- pandemic levels of services or stabilized over the last 
two years— often with modifications, such as masking, enhanced cleaning procedures, 
or social distancing— there has been a proliferation of research about the effects of 
the ongoing pandemic on college students’ experiences and outcomes. In particular, 
researchers have drawn attention to the notable increases in college students’ symptoms 
of major depressive disorder (MDD) and generalized anxiety disorder (GAD) during 
the COVID- 19 pandemic (Charles et al., 2021; Fruehwirth et al., 2021; Kim et al., 
2021; Soria & Horgos, 2021; Wang et al., 2020).

Although the rates of clinically significant MDD and GAD symptoms have been ris-
ing among college students over the decades, as the pandemic unfolded, there were 
precipitous increases in MDD and GAD symptomology in college students (Charles 
et al., 2021; Fruehwirth et al., 2021; Kim et al., 2021; Wang et al., 2020). Prior to the 
pandemic, the rates of MDD were estimated to be between 36%– 39% and the rates of 
GAD were estimated to be 29%– 31% among undergraduates (Kim et al., 2021; Wang 
et al., 2020). The rates of MDD for undergraduates during the initial months of the 
pandemic were estimated at approximately 35%– 59% and 31%– 51% for GAD (Kim 
et al., 2021; Soria & Horgos, 2021; Wang et al., 2020; Zimmerman et al., 2021). While 
those rates vary based upon the samples, settings, and different institutions used in the 
studies, they signal an upward trend of MDD and GAD rates among students during 
pandemic.

Researchers have discovered several factors that are associated with students’ MDD 
and GAD symptoms during the pandemic; for instance, many college students experi-
enced sleep disruptions, difficulty concentrating, high levels of stress and worry, lower 
physical activity, and loneliness that were associated with higher rates of psychological 
stress and mental health disorders (Benham, 2020; Birmingham et al., 2021; Clabaugh 
et al., 2021; Copeland et al., 2021; Salimi et al., 2021; Son et al., 2020; Ulrich et al., 
2021; Zimmerman et al., 2021). Scholars have also found that the financial hardships 
students encountered during the pandemic, including basic needs insecurity, are asso-
ciated with increases in students’ MDD and GAD symptoms (Soria & Horgos, 2021; 
Soria, Kelling, et al., 2022). However, while there is growing evidence that there may 
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be relationships between students’ basic needs insecurity and mental health disorders, 
current studies are limited by restrictive samples, measures, and methodology. For 
instance, Martinez et al. (2020) only examined food insecurity (not housing insecu-
rity) and its associations with mental health among college students enrolled in the 
University of California system. The authors used a latent construct of overall poor 
mental health rather than specific measures of clinically significant GAD and MDD 
symptomology. While Soria and Horgos and Soria, Kelling, et al. used validated mea-
sures of GAD and MDD symptoms, they examined only four- year students enrolled 
at large public research universities, who tend to have lower rates of food/housing inse-
curity compared to students enrolled at other types of institutions (The Hope Center 
for College, Community, and Justice, 2021).

Further, none of the aforementioned authors isolated the potential effects of basic 
needs insecurity on students’ MDD or GAD symptoms above and beyond the effects 
of other confounding variables (Martinez et al., 2020; Soria & Horgos, 2021; Soria, 
Kelling, et al., 2022). The purpose of this study is therefore to examine the relationship 
between food and housing insecurity and college students’ clinically significant GAD 
and MDD symptoms during the COVID- 19 pandemic. To address the limitations 
from other research, I used a sample of students enrolled at both two- year and four- 
year institutions, incorporated robust measures of food and housing insecurity and 
mental health disorders, and selected propensity score matching techniques to reduce 
potential bias from covariates and better estimate the relationships between the inde-
pendent variables (food and housing insecurity) and the dependent variables of MDD 
and GAD symptoms (Austin, 2011). I used propensity score matching techniques to 
construct matched pairs of college students who experienced food or housing inse-
curity with students who did not experience food or housing insecurity. I estimated 
the conditional probability of experiencing food and housing insecurity given a set 
of observed covariates including students’ individual characteristics, environmental/
institutional variables, and COVID- 19 experiences.

Basic Needs Insecurity Among College Students
The rates of basic needs insecurity, including food and housing insecurity, has been 
increasing among college and university students in the United States (Broton 
& Goldrick- Rab, 2018; Goldrick- Rab et al., 2018; Nazmi et al., 2019). Notably, a 
large proportion of college students experienced basic needs insecurity during the 
COVID- 19 pandemic. Among a sample that included college students enrolled in 
two- year and four- year institutions, 34% of students experienced food insecurity 
and 48% experienced housing insecurity during the pandemic (The Hope Center for 
College, Community, and Justice, 2021). Food insecurity is a multifaceted concept 
commonly defined as the limited availability of nutritious foods, uncertain ability to 
acquire nutritious foods, or the inability to acquire nutritious foods (Anderson, 1990; 
Nikolaus et al., 2020). Food insecurity also constitutes interrupted eating patterns or 
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a reduction in the quality of diet due to the lack of resources to access nutritious food 
(Coleman- Jensen et al., 2020). Housing insecurity is also a multifaceted form of basic 
needs insecurity that includes lacking the ability to pay rent, mortgage, or utilities; 
experiencing increases in the cost of housing that make it difficult to afford housing; 
lacking affordable housing alternatives; living with others beyond the expected capacity 
of the residence; staying temporarily with others (e.g., couch surfing); living in places not 
designed for human habitation (e.g., vehicle); moving three or more times in a year; or 
experiencing homelessness (Broton & Goldrick- Rab, 2018; Goldrick- Rab et al., 2018, 
2019; The Hope Center for College, Community, and Justice, 2021).

Both food and housing insecurity have negative effects on college students’ experiences 
and outcomes. Food insecurity is associated with reduced odds of college graduation, 
including a lower likelihood of obtaining a bachelor’s degree or a graduate or profes-
sional degree (Wolfson et al., 2022). Additionally, food insecurity is associated with 
lower grade point average, poorer health, decreased quality of sleep, disruptions in 
academic progress (e.g., dropping classes, missing classes, neglecting academics), and 
higher rates of stress or psychological distress (Collier et al., 2021; Leung et al., 2021; 
Martinez et al., 2020; Meza et al., 2019). Housing insecurity is similarly associated 
with lower grade point average, poorer health, and lower college completion rates 
(Leung et al., 2021; Smith & Knechtel, 2020). Therefore, basic needs insecurity among 
college students is a significant problem that warrants attention from higher education 
practitioners, researchers, and policymakers.

There are also variables associated with students’ basic needs insecurity or mental 
health disorder symptoms that influenced the selection of variables used in match-
ing procedures for the present study. For instance, students of color, students from 
minoritized sexual orientations or genders, first- generation students, students with 
disabilities, older students, students who had previously been in foster care systems, 
students who are parents or caregivers to children, Pell grant recipients, and students 
who are enrolled part- time tend to disproportionately experience basic needs insecurity 
or MDD/GAD symptoms compared to their peers (Broton, 2020; Broton & Goldrick- 
Rab, 2018; Goldrick- Rab et al., 2018, 2019; Soria & Horgos, 2021; Soria, Horgos, 
& Shenouda, 2022; The Hope Center for College, Community, and Justice, 2021). 
Students enrolled at two- year colleges and in colleges located in specific regions of 
the country (e.g., West) also have higher rates of basic needs insecurity compared to 
their peers (The Hope Center for College, Community, and Justice, 2021). Students’ 
experiences during the COVID- 19 pandemic, including caretaking responsibilities or 
financial hardships, are also associated with students’ basic needs insecurity or mental 
health disorder symptoms (Soria & Horgos, 2021; Soria, Horgos, & Shenouda, 2022; 
The Hope Center for College, Community, and Justice, 2021).
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Conceptual Framework
The conceptual framework incorporates components of Fink’s (2014) integrated model 
of college students’ mental health, Glover et al.’s (2020) conceptual framework for 
mitigating the equity harms of COVID- 19, and prior integrations of both models in 
the novel contexts related to college students’ mental health during the COVID- 19 
pandemic (Soria & Horgos, 2021; Soria, Kelling, et al., 2022).

Fink (2014) explored the role of individual characteristics and environmental/
institutional variables in college students’ mental health, with the primary purpose of 
better illuminating how the college environment matters in promoting positive mental 
health. While prior researchers focused primarily on the demographic factors associated 
with college students’ mental health, Fink contended that the collegiate environment 
was equally as important in helping students to flourish. Therefore, Fink included 
not only the individual characteristics of students’ gender, race/ethnicity, sexual orien-
tation, parents’ education, and parents’ income, but also environmental/institutional 
variables including years of college exposure and residence. Fink’s sample was relatively 
homogenous (i.e., mostly full- time students enrolled at large public institutions), so 
in the present study I extended Fink’s model by including additional environmental/
institutional variables including students’ enrollment intensity, type of institution, and 
the region of the institution.

Glover et al. (2020) stipulated that inequitable COVID- 19 policies may generate 
additional harms upon individuals who were marginalized, oppressed, and disenfran-
chised prior to the pandemic. For instance, stay- at- home or shelter- in- place policies 
may have reduced the ability for college students from low- income backgrounds to 
work and earn wages at their pre- pandemic rates, thus exacerbating their propensity 
to experience basic needs insecurity and potentially worsening their psychological 
stress or mental health disorder symptoms. Glover et al. used similar individual 
characteristics and environmental variables as Fink (2014), but also included disabil-
ity, employment, and age as characteristics placing people at risk for experiencing 
disproportionately more harms from COVID- 19 policies, such as elevations in basic 
needs insecurity.

Scholars who examined college students’ mental health during the pandemic have 
integrated Fink’s (2014) and Glover et al.’s (2020) individual characteristics and 
environmental/institutional variables while also contributing additional individual 
characteristics and health and safety, academic, and financial variables associated with 
the pandemic (Soria & Horgos, 2021; Soria, Kelling, et al., 2022). Those additional 
variables include caregiver status, citizenship, food insecurity, housing insecurity, 
academic obstacles (e.g., taking care of family members while attending class), and 
financial hardships (e.g., losing a job, losing wages). In the present study, I incorporated 
individual characteristics, environmental/institutional variables, and COVID- 19 expe-
riences into a conceptual framework for college students’ basic needs insecurity and 
mental health during the COVID- 19 pandemic (Figure 1).
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Methodology

Instrument & Sample
I used data from the 2020 #RealCollege Survey (The Hope Center for College, Com-
munity, and Justice, 2022), which was administered to 1.84 million college students 
at 130 community and technical colleges and 72 four- year colleges in 42 states from 
September to November of 2020. The survey was emailed to students, and it was 
framed as a survey about college life, not about basic needs insecurity. The response 
rate averaged 10.6% (n = 195,629), although only a smaller subset of students who were 
also enrolled in the previous spring semester answered items related to their COVID- 19 

Figure 1. Conceptual Framework for College Students’ Basic Needs Insecurity 
and Mental Health During the COVID- 19 Pandemic
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experiences during that term (n = 118,698). From that subset, I reduced the sample 
via listwise deletion of missing responses, which primarily occurred at the end of the 
survey due to response attrition (n = 61,097). The data were not missing completely at 
random (Little’s [1988] MCAR test: χ2 = 902.634, p < 0.001) and the variable with the 
highest number of missing responses (20.7%) was students’ age, followed by additional 
demographic variables that were located at the end of the survey (e.g., gender, 19.6%; 
race/ethnicity, 19.9%). When data are missing not at random, there may be systematic  
differences between the respondents who have missing data and those who have com-
plete data; therefore, estimates may be biased and results should be interpreted with 
caution.

Although low, the response rate was the highest for any #RealCollege Survey admin-
istration and is comparable to response rates for similar surveys (Betancourt & Wolff- 
Eisenberg, 2019; California Student Aid Commission, 2020; The Hope Center for 
College, Community, and Justice, 2021). It is not possible to compare the representa-
tiveness of the respondents with the original sample of students who were administered 
the survey because those data were not provided by institutions and, in many cases, 
higher education institutions do not systematically collect or report data on some 
demographic variables (e.g., disability).

In the sample, 59.8% of students had experienced either food insecurity or housing 
insecurity and I matched that group with students who did not experience either 
food insecurity or housing insecurity. The final sample included 24,561 students who 
experienced at least one form of basic needs insecurity and 24,561 students who did  
not experience at least one form of basic needs insecurity. The demographic information 
from the final sample of 49,122 students used in the analysis is shown in Table 1. The 
sample was relatively balanced with regard to students’ enrollment in two- year (51.4%) 
and four- year (48.6%) colleges; however, the sample may not reflect the significant 
diversity at many colleges and universities because the majority of respondents were 
women (70.0%), White (51.7%), heterosexual or straight (78.0%), enrolled full- time 
(57.5%), and U.S. citizens or permanent residents (95.7%; Table 1).

Measures
Dependent Variables
The dependent measures include a nine- item scale to screen for MDD symptoms 
known as the Patient Health Questionnaire- 2 (PHQ- 9; Kroenke et al., 2001). The 
PHQ- 9 includes nine questions about the frequency of depressed mood and anhedonia 
(e.g., “feeling down, depressed, or hopeless”) over the past two weeks. The PHQ- 9 has 
excellent internal consistency (α = 0.89), test- retest reliability, and criterion, construct, 
factorial, and procedural validity (Kroenke et al., 2001). The scale also has excellent 
internal consistency in the present study (α = 0.916).

I also used a seven- item scale to screen students for GAD symptoms known as the 
GAD- 7 (Spitzer et al., 2006). The GAD- 7 includes seven questions about the frequency 
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Table 1. Descriptive Statistics for the Sample
% SE

Chronic illness 5.4 0.02

Cognitive, learning, or neurological disorder or disability 3.7 0.01

Other disability or medical condition 0.9 0.00

Physical disability 1.1 0.00

Psychological disorder 17.6 0.08

Multiple disabilities 17.2 0.08

No disability or medical condition 54.1 0.24

Women 70.0 0.31

Men 26.4 0.12

Nonbinary 1.1 0.00

Transgender 1.3 0.00

Prefer to self- describe or not to provide gender 1.1 0.00

Black or African American 8.9 0.04

Middle Eastern, North African, Arab, or Arab American 0.8 0.00

Southeast Asian 2.1 0.01

American Indian or Native American 0.4 0.00

Hispanic, Latinx, or Chicanx 15.9 0.07

Pacific Islander or Native Hawaiian 0.2 0.00

Other (non- Southeast) Asian or Asian American 4.4 0.02

White 51.7 0.23

Multiracial 13.3 0.06

No race/ethnicity provided 2.2 0.01

Heterosexual or straight 78.0 0.35

Gay or lesbian 4.0 0.02

Bisexual 10.8 0.05

Prefer to self- describe sexual orientation 2.9 0.01

Prefer not to answer sexual orientation 4.3 0.02

Family had trouble making ends meet financially growing up 36.3 0.16

Family did not have making ends meet financially growing up 63.7 0.29

Continuing generation (parents have ≥ a bachelor’s degree) 41.2 0.18

First- generation (parents have < a bachelor’s degree) 58.8 0.26

Student does not live with a spouse or partner 72.1 0.32

Student lives with a spouse or partner 27.9 0.12
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% SE

Part- time enrollment 42.5 0.19

Full- time enrollment 57.5 0.26

Student was not formerly in foster care 98.3 0.44

Student was formerly in foster care 1.7 0.00

International student 4.3 0.02

U.S. citizen or permanent resident 95.7 0.43

Student is not a parent, guardian, or caregiver to children 83.3 0.37

Student is a parent, guardian, or caregiver to children 16.7 0.07

Enrolled in a four- year college 48.6 0.22

Enrolled in a two- year college 51.4 0.23

College is in the Midwest 17.2 0.08

College is in the South 31.7 0.14

College is in the Northeast 14.0 0.06

College is in the West 37.1 0.17

Uses Pell grants to pay for college 40.1 0.18

Uses student loans to pay for college 34.1 0.15

Has a job (to pay for college) 65.8 0.29

Pays for college with support from family/friends 52.9 0.24

Had to take care of a family member while attending class 32.7 0.15

Had to help children in the home with their schooling while 
attending classes

25.7 0.11

Lost a job 24.6 0.11

Struggled to pay to go back home 4.2 0.02

Could not afford to go back home 2.2 0.01

Experienced cuts to hours or pay at work 38.3 0.17

Experienced an increase in hours or pay at work 18.1 0.08

Worked as a frontline worker supporting COVID 11.7 0.05

Was sick with COVID 5.4 0.02

A close friend or family member was sick with COVID 36.8 0.16

A close friend or family member died of COVID 9.3 0.04
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of anxiety (e.g., “feeling nervous, anxious, or on edge”) over the past two weeks (0 = not  
at all to 3 = nearly every day). The GAD- 7 has excellent internal consistency (α = 0.92), 
test- retest reliability (intraclass criterion = 0.83), and criterion, construct, factorial, and 
procedural validity (Spitzer et al., 2006). The scale also has excellent internal consistency 
in the present study (α = 0.931).

To reduce the number of items students completed, they responded to two items on 
the PHQ- 2 and GAD- 7. If they met a threshold (< 2), they completed the remaining 
items. I summed the scores and used the recommended cut- off point of PHQ-9 ≥ 15, 
which indicates a moderate to severe level of depression (Kroenke et al., 2001), and 
GAD-7 ≥ 10, which represents a moderate to severe level of anxiety. In the final matched 
pairs sample, 34.7% of students had clinically significant symptoms of moderate to 
severe MDD and 34.9% had clinically significant symptoms of moderate to severe 
GAD. Both the PHQ- 9 and GAD- 7 are used by clinicians as “screeners” for MDD 
and GAD; however, the instruments are not diagnostic tools in- and- of themselves. 
Individuals who meet clinically significant criteria for MDD and GAD should receive 
further evaluation from clinicians (Spritzer et al., 2006).

Independent Variables
The survey assessed students’ recent food security using the U.S. Department of Agri-
culture’s (USDA, 2012) 18- item set of questions (e.g., “In the last 30 days, did you ever 
cut the size of your meals or skip meals because there wasn’t enough money for food?”). 
The sum of affirmative responses represents students’ raw food insecurity score, recoded 
to 1 = high food security (raw score 0), 2 = marginal food security (raw score 1– 2), 
3 = low food security (raw score 3– 7 if children present and 3– 5 if no children present 
in the home), and 4 = very low food security (raw score 8– 18 if children present in the 
home and 6– 10 if no children present in the home). In the final matched pairs sample, 
59.9% of students had high food security, 14.6% marginal food security, 11.9% low 
food security, and 13.6% very low food security.

The survey also assessed students’ recent housing insecurity using 10 items (e.g., “In the 
past 12 months, was there a rent or mortgage increase that made it difficult to pay?”). 
Students were coded as experiencing housing insecurity if they responded “yes” to any 
of the items or that they had moved at least three times in the last 12 months, dichot-
omized to 1 = students were experiencing housing insecurity and 0 = students were 
experiencing housing security. In the final matched pairs sample, 39.2% of students 
were experiencing housing insecurity.

Covariates
All the covariates were selected due to their associations with students’ basic needs inse-
curity or mental health (Broton, 2020; Broton & Goldrick- Rab, 2018; Goldrick- Rab et 
al., 2018, 2019; Nazmi et al., 2019; Soria & Horgos, 2021; The Hope Center for Col-
lege, Community, and Justice, 2021; Vilme et al., 2022). The individual characteristic 
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covariates included students’ gender, disability, race/ethnicity, sexual orientation, cit-
izenship, and age (x̄ = 26.20, s = 9.56). I also included parents’ education, coded as  
1 = parents have higher a bachelor’s degree or higher (continuing- generation students) 
and 0 = parents have less than a bachelor’s degree (first- generation students). Students 
reported whether they lived with a spouse or partner (1 = yes, 0 = no), were formerly 
in foster care (1 = yes, 0 = no), and whether they were a parent, primary caregiver, or 
guardian of any children (1 = yes, 0 = no). Students shared whether their family had 
trouble making ends meet financially when they were growing up (1 = yes, 0 = no) and 
how they paid for college (i.e., using Pell grants, student loans, a job, or with support 
from family/friends), coded 1 = yes, 0 = no. For the institutional/environmental vari-
ables, students reported their course load (1 = full- time [at least 12 credits], 0 = part- 
time [less than 12 credits]) and number of years they have been in college (x̄ = 3.16,  
s = 2.09). I also coded institutions based upon their region and type (1 = four- year,  
0 = two- year) and students shared their COVID- 19 experiences in 11 items (Table 1), 
coded 1 = yes, 0 = no.

I converted most of the demographic variables using effect coding except in the case 
of variables with dichotomous categories. I used effect coding to avoid positioning any 
one group as a normative comparison group. While dummy coding omits one group 
(the common referent group) from analysis of variables with more than two categories 
(e.g., gender), in effect coding the coefficients or odds ratios are interpreted relative to 
the average of the full sample and all groups are included in analyses (Ro & Bergom, 
2020). With the dichotomous variables, each coefficient can be interpreted compared 
to the other level.

Data Analyses
I utilized propensity score matching techniques using the “MatchIt” package in R 
(Ho et al., 2021) to match students who did and did not experience food insecurity or 
housing insecurity using the covariates. I used binary logistic regression to compute 
individual propensity scores, the estimated probability that students experienced recent 
basic needs insecurity. Next, I used one- to- one nearest neighbor matching without 
replacement so that each student who had experienced recent basic needs insecurity 
was matched to a student who did not experience basic needs insecurity (Austin, 2011). 
I used a caliper of 0.10, which represents the maximum tolerated difference between 
matched pairs of students (Greifer, 2022a). A caliper of 0.20 is generally recommended 
because it can eliminate between 98% and 99% of the bias (Austin, 2009, 2011); 
however, tighter calipers may be useful when there is a stronger association between 
the matching variable and outcome variables (Raynor, 1983). In the present study, a 
caliper of 0.10 produced an overall better match than a caliper of 0.20; for instance, 
the 0.10 caliper reduced the standardized mean difference of the “distance” value (the 
difference between the propensity scores of students who did and did not experience 
basic needs insecurity) by over half (0.154 to 0.071) so that it fell under the recom-
mended threshold of 0.10 (Figure 1; Greifer, 2022a). Using a 0.10 caliper also increased 
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the percent balance improvement for all covariates (e.g., 93.8% for “family economics” 
compared to 84.3%).

It is important to assess the similarity of the covariate distributions (or balance) between 
the treatment and comparison groups after matching (Harder et al., 2010). Greifer 
(2022a) recommended reporting the standardized mean differences of the covariates 
before and after matching (i.e., in a Love plot) and the summaries of balance for other 
statistics when assessing balance. Therefore, I provided the standardized mean differ-
ences of the covariates in Figure 2 in addition to summaries of balance for the other 
statistics below.

Typically, a covariate is considered “balanced” if the standardized bias is less than 0.25 
(Rubin, 2001). I reviewed the standardized mean differences in the covariates before 
and after matching and I detected no imbalances above 0.25 after matching (Figure 2; 
Austin, 2011; Harder et al., 2010; Rubin, 2001). The percent balance improvement for 
each covariate was above 0.00 and indicated the balance did not become worse after 
matching (Greifer, 2022a). The variance ratios of the propensity score and the covari-
ates between the two groups after matching were within recommended ranges of 0.05 

Figure 2. Love Plot of Absolute Standardized Mean Differences for 
Covariates Before and After Adjusting
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and 2.0 (Rubin, 2001). The empirical cumulative density functions (eCDF) statistics, 
which correspond to the difference in the overall distributions of the covariates between 
the groups, were closer to zero, which indicates better balance (Greifer, 2022a).

I visually inspected the Love plot of the standardized mean differences and observed that 
the matching improved balance on all covariates because they were all within a threshold 
of 0.10 (Figure 2; Greifer, 2022a). I next inspected the empirical quantile- quartile (eQQ) 
plots of the covariates for the treated units and value of the covariates at the correspond-
ing quantile in the control group, kernel density plots of the covariate values and density 
of the sample at the covariate values, and the histograms of the density of propensity 
score distribution in the groups before and after matching. The visual evidence suggested 
that the covariates within the groups differed significantly before matching procedures 
and the matching techniques effectively decreased bias by making the groups of students 
who did and did not experience basic needs insecurity more similar with regard to the 
covariates.

After matching procedures, I used the matched pairs data set to examine the odds of 
experiencing clinically significant symptoms for MDD and GAD. For those analyses, 
I used multivariable logistic regression with the independent variables of food insecurity 
and housing insecurity and the dependent variables of experiencing clinically signifi-
cant symptoms of moderate to severe MDD and GAD. I also included the same covari-
ates used in matching procedures, a step that has several benefits including increasing 
precision in the estimates, reducing bias from residual imbalance, and generating more 
robust estimates (Greifer, 2022b, para. 9). Greifer recommended including the same 
covariates in the propensity score model in regressions for outcome variables unless 
there is a strong a priori and justifiable reason to exclude them.

I next analyzed the relationships between food and housing insecurity and students’ 
clinically significant symptoms of moderate to severe MDD and GAD in two separate 
logistic regression models. I ran additional diagnostics to assess the models. I used 
McKelvey and Zavoina’s (1975) pseudo- R2 value because it is one of the better esti-
mates to evaluate the fit of binary models (Langer, 2016). The results were 0.217 for  
the MDD model and 0.184 for the GAD model. I used Hosmer et al.’s (2013) test 
to assess how well the data fits the model. Hosmer et al.’s test calculates whether the 
observed event rates match the expected event rates in subgroups. Due to the large 
sample size, I modified the number of groups based upon Paul et al.’s (2013) rec-
ommendation for a sample approaching, n = 50,000, g = 3,500. The results from 
each model suggest the models seemed to fit well (MDD: χ2 = 3480.394, df = 3,498,  
p = 0.580; GAD: χ2 = 3553.292, df = 3,498, p = 0.253). I examined the variables for 
multicollinearity and discovered that none of the variance inflation factors (VIF) had 
values above 5.0, suggesting multicollinearity was not a problem in the models (Field 
et al., 2012). I computed marginal effects, which presents results as a difference in 
probabilities (Austin, 2011).
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Results
The results of the first logistic regression suggest that very low and low food security 
increases the probability of MDD symptoms by 9.5 and 1.7 percentage points, respec-
tively (Table 3). Marginal and high food security reduces the probability of MDD 
symptoms by 3.7 and 8.0 percentage points, respectively. Housing insecurity increases 
the probability of MDD symptoms by 4.4 percentage points. There are several addi-
tional groups of students who have an increased probability of experiencing clinically 
significant MDD symptoms compared to their peers, including students with psycho-
logical disorders or multiple disabilities, nonbinary or transgender students, bisexual 
students and students who prefer to self- describe their sexual orientation, students 
whose family had difficulty making ends meet growing up, first- generation students, 
students enrolled in two- year colleges, Southeast Asian students, other (non- Southeast) 
Asian or Asian American students, and Middle Eastern, North African, Arab, or Arab 
American students. Several COVID- 19 related experiences were also associated with an  
increased probability of MDD symptoms (e.g., experiencing cuts to hours/pay and 
experiencing a close friend/family member who was either sick or passed away from 
COVID- 19). There were additional observations related to age, years in college, loca-
tion of the college, finances, citizenship, caregiving status, and other variables (Table 2).

Table 2. Results of the Logistic Regression for Major Depressive Disorder (MDD)
Average Marginal 

Effects (AME)
95% CI (AME) Standard 

Error
p

Basic Needs Insecurity

Very low food security 0.095 0.087, 0.104 0.005 ***

Low food security 0.017 0.008, 0.026 0.005 ***

Marginal security − 0.037 − 0.045, − 0.029 0.004 ***

High food security − 0.080 − 0.086, − 0.074 0.003 ***

Housing insecurity 0.044 0.036, 0.056 0.004 ***
Individual Characteristics

Chronic illness − 0.043 − 0.060, − 0.026 0.009 ***

Cognitive, learning, or neurological 
disorder or disability

− 0.057 − 0.077, − 0.038 0.010 ***

Other disability or medical 
condition

− 0.041 − 0.079, − 0.003 0.019 *

Physical disability − 0.047 − 0.081, − 0.014 0.017 **

Psychological disorder 0.132 0.120, 0.143 0.006 ***

Multiple disabilities 0.129 0.117, 0.141 0.006 ***
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Average Marginal 
Effects (AME)

95% CI (AME) Standard 
Error

p

No disability or medical condition − 0.072 − 0.083, − 0.062 0.005 ***

Women − 0.023 − 0.040, − 0.009 0.007 ***

Men − 0.030 − 0.044, − 0.016 0.007 ***

Nonbinary 0.036 0.006, 0.067 0.016 *

Transgender 0.032 0.003, 0.060 0.015 *

Prefer to self- describe or not to 
provide gender

− 0.015 − 0.046, 0.016 0.016

Black or African American − 0.032 − 0.050, − 0.015 0.009 **

Middle Eastern, North African, 
Arab, or Arab American

0.058 0.019, 0.098 0.020 **

Southeast Asian 0.022 0.001, 0.043 0.011 *

American Indian or Native 
American

− 0.087 − 0.147, − 0.027 0.031 **

Hispanic, Latinx, or Chicanx − 0.003 − 0.0190, 0.012 0.008

Pacific Islander or Native 
Hawaiian

− 0.012 − 0.089, 0.064 0.039

Other (non- Southeast) Asian or 
Asian American

0.032 0.005, 0.060 0.014 *

White − 0.003 − 0.017, 0.011 0.007

Multiracial 0.009 − 0.007, 0.024 0.008

No race/ethnicity provided 0.016 − 0.012, 0.043 0.014

Heterosexual or straight − 0.065 − 0.074, − 0.057 0.004 ***

Gay or lesbian

Bisexual 0.047 0.035, 0.058 0.006 ***

Prefer to self- describe sexual 
orientation

0.033 0.014, 0.051 0.010 ***

Prefer not to answer sexual 
orientation

− 0.022 − 0.038, − 0.006 0.008 *

Family had trouble making ends 
meet financially growing up

0.062 0.054, 0.070 0.004 ***

Continuing generation (parents 
have ≥ a bachelor’s degree)

− 0.013 − 0.005, − 0.021 0.004 ***

Student lives with a spouse or 
partner

− 0.032 − 0.042, − 0.021 0.005 ***

Student was formerly in foster care − 0.048 − 0.078 − 0.018 0.015 **

Table 2. Results of the Logistic Regression for Major Depressive Disorder (MDD) 
(continued )
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Average Marginal 
Effects (AME)

95% CI (AME) Standard 
Error

p

U.S. citizen or permanent resident 0.027 0.005, 0.048 0.011 *

Student is a parent, guardian, or 
caregiver to children

− 0.103 − 0.118, − 0.087 0.008 ***

Age − 0.005 − 0.006, − 0.005 0.000 ***

Uses Pell grants to pay for college − 0.020 − 0.028, − 0.011 0.005 ***

Uses student loans to pay for 
college

− 0.001 − 0.010, 0.008 0.005

Has a job (to pay for college) − 0.001 − 0.011, 0.008 0.005

Pays for college with support from 
family/friends

0.011 0.0028, 0.0197 0.004 **

Environmental and Institutional Variables

Full- time enrollment 0.008 − 0.001, 0.017 0.005

Enrolled in a two- year college 0.003 − 0.006, 0.013 0.005

Years enrolled in college 0.002 0.001, 0.005 0.001 *

College is in the Midwest 0.004 − 0.010, 0.018 0.007

College is in the South 0.019 0.007, 0.031 0.006 ***

College is in the Northeast − 0.004 − 0.019, 0.010 0.007

College is in the West 0.023 0.011, 0.035 0.006 ***
COVID- 19 Experiences

Had to take care of a family 
member while attending class

0.072 0.063, 0.081 0.005 ***

Had to help children in the home 
with their schooling while 
attending classes

0.013 0.002, 0.024 0.006 *

Lost a job 0.022 0.012, 0.031 0.005 **

Struggled to pay to go back home 0.018 − 0.003, 0.039 0.011

Could not afford to go back home 0.012 0.002, 0.022 0.005 ***

Experienced cuts to hours or pay 
at work

0.010 0.001, 0.019 0.005 *

Experienced an increase in hours 
or pay at work

0.015 0.004, 0.026 0.006

Worked as a frontline worker 
supporting COVID

0.001 − 0.013, 0.015 0.007

Was sick with COVID − 0.005 − 0.023, 0.012 0.009

Table 2. Results of the Logistic Regression for Major Depressive Disorder (MDD) 
(continued )
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Average Marginal 
Effects (AME)

95% CI (AME) Standard 
Error

p

A close friend or family member 
was sick with COVID

0.029 0.019, 0.037 0.005 ***

A close friend or family member 
died of COVID

0.023 0.008, 0.037 0.007 **

Note. *p < .05, **p < .01, ***p < .001; effect coding was used for most demographic variables.

The results of the logistic regression for GAD symptoms suggest that very low and low 
food security increases the probability of GAD symptoms by 9.8 and 1.7 percentage 
points, respectively (Table 3). Marginal and high food security reduces the probability 
of GAD symptoms by 2.8 and 8.7 percentage points, respectively. Housing insecurity 
increases the probability of GAD symptoms by 4.0 percentage points. There are sev-
eral additional groups of students who have an increased probability of experiencing 
clinically significant GAD symptoms compared to their peers, including students with 
psychological disorders or multiple disabilities, bisexual students and students who 
prefer to self- describe their sexual orientation, students whose family had difficulty 
making ends meet growing up, first- generation students, full- time students, White 
students, and Middle Eastern, North African, Arab, or Arab American students. Sev-
eral COVID- 19 related experiences were also associated with increased probability of 
clinically significant GAD symptoms (e.g., losing a job, experiencing cuts to hours/
pay, and experiencing a close friend/family member who was either sick or passed away 
from COVID). There were additional observations related to age, years in college, 
location of the college, finances, and other variables.

Table 3. Results of the Logistic Regression for Generalized Anxiety Disorder (GAD)
Average Marginal 

Effects (AME)
95% CI (AME) Standard 

Error
p

Basic Needs Insecurity

Very low food security 0.098 0.089, 0.106 0.005 ***

Low food security 0.017 0.008, 0.026 0.005 ***

Marginal security − 0.037 − 0.045, − 0.029 0.003 ***

High food security − 0.087 − 0.093, − 0.081 0.003 ***

Housing insecurity 0.040 0.032, 0.048 0.004 ***
Individual Characteristics

Chronic illness − 0.045 − 0.062, − 0.028 0.009 ***

Cognitive, learning, or neurological 
disorder or disability

− 0.064 − 0.084, − 0.045 0.010 ***

Table 2. Results of the Logistic Regression for Major Depressive Disorder (MDD) 
(continued )
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Average Marginal 
Effects (AME)

95% CI (AME) Standard 
Error

p

Other disability or medical 
condition

− 0.048 − 0.085, − 0.011 0.019 *

Physical disability − 0.065 − 0.099, − 0.032 0.017 ***

Psychological disorder 0.160 0.149, 0.172 0.006 ***

Multiple disabilities 0.148 0.137, 0.160 0.006 ***

No disability or medical condition − 0.086 − 0.097, − 0.076 0.005 ***

Women 0.001 − 0.012, 0.014 0.007

Men − 0.068 − 0.082, − 0.054 0.007 ***

Nonbinary 0.027 − 0.003, 0.057 0.015

Transgender 0.027 − 0.001, 0.054 0.014

Prefer to self- describe or not to 
provide gender

0.013 − 0.018, 0.041 0.016

Black or African American − 0.065 − 0.082, − 0.047 0.009 ***

Middle Eastern, North African, 
Arab, or Arab American

0.076 0.037, 0.114 0.020 ***

Southeast Asian 0.008 − 0.020, 0.035 0.014

American Indian or Native 
American

− 0.065 − 0.132, − 0.026 0.030 *

Hispanic, Latinx, or Chicanx − 0.006 − 0.022, 0.009 0.008

Pacific Islander or Native Hawaiian 0.028 − 0.046, 0.101 0.038

Other (non- Southeast) Asian or 
Asian American

0.003 − 0.018, 0.025 0.011

White 0.018 0.004, 0.031 0.007 *

Multiracial 0.010 − 0.006, 0.025 0.008

No race/ethnicity provided 0.002 − 0.025, 0.029 0.014

Heterosexual or straight − 0.051 − 0.059, − 0.042 0.004 ***

Gay or lesbian 0.008 − 0.008, 0.024 0.008

Bisexual 0.039 − 0.028, 0.051 0.006 ***

Prefer to self- describe sexual 
orientation

0.028 0.009, 0.046 0.009 **

Prefer not to answer sexual 
orientation

− 0.024 − 0.041, − 0.009 0.008 **

Family had trouble making ends 
meet financially growing up

0.068 0.060, 0.076 0.004 ***

Table 3. Results of the Logistic Regression for Generalized Anxiety Disorder (GAD) 
(continued )
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Average Marginal 
Effects (AME)

95% CI (AME) Standard 
Error

p

Continuing generation (parents 
have ≥ a bachelor’s degree)

− 0.011 − 0.002, − 0.019 0.004 **

Student lives with a spouse or 
partner

− 0.002 − 0.012, 0.008 0.005

Student was formerly in foster care − 0.057 − 0.087, − 0.027 0.015 **

U.S. citizen or permanent resident 0.030 0.007, 0.051 0.009 **

Student is a parent, guardian, or 
caregiver to children

− 0.072 − 0.087, − 0.057 0.008 ***

Age − 0.005 − 0.006, − 0.005 0.001 ***

Uses Pell grants to pay for college − 0.029 − 0.038, − 0.021 0.004 ***

Uses student loans to pay for 
college

0.005 − 0.004, 0.014 0.005

Has a job (to pay for college) − 0.004 − 0.013, 0.006 0.005

Pays for college with support from 
family/friends

0.017 0.009, 0.026 0.004 ***

Environmental and Institutional 
Variables

Full- time enrollment 0.013 0.004, 0.022 0.005 **

Enrolled in a two- year college − 0.011 − 0.020, − 0.001 0.050 *

Years enrolled in college 0.006 0.004, 0.008 0.001 ***

College is in the Midwest 0.006 − 0.008, 0.020 0.007

College is in the South 0.017 0.005, 0.030 0.006 **

College is in the Northeast − 0.006 − 0.020, 0.008 0.007

College is in the West 0.014 0.002, 0.027 0.006 *
COVID- 19 Experiences

Had to take care of a family 
member while attending class

0.075 0.006, 0.084 0.005 ***

Had to help children in the home 
with their schooling while 
attending classes

0.002 − 0.009, 0.013 0.006

Lost a job 0.019 0.010, 0.028 0.005 ***

Struggled to pay to go back home − 0.001 − 0.021, 0.020 0.011

Could not afford to go back home 0.018 0.004, 0.032 0.007 ***

Experienced cuts to hours or pay 
at work

0.018 0.009, 0.027 0.005 ***

Table 3. Results of the Logistic Regression for Generalized Anxiety Disorder (GAD) 
(continued )
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Average Marginal 
Effects (AME)

95% CI (AME) Standard 
Error

p

Experienced an increase in hours 
or pay at work

0.007 − 0.005, 0.019 0.006

Worked as a frontline worker 
supporting COVID

− 0.002 − 0.014, 0.011 0.007

Was sick with COVID − 0.023 − 0.041, − 0.006 0.009

A close friend or family member 
was sick with COVID

0.032 0.023, 0.041 0.004 ***

A close friend or family member 
died of COVID

0.031 0.017, 0.045 0.007 ***

Note. *p < .05, **p < .01, ***p < .001; effect coding was used for most demographic variables.

Limitations
The present study is cross- sectional in nature and students’ survey responses were col-
lected near the beginning of the pandemic in fall 2020; as a result, the limited snapshot 
of students’ experiences with basic needs insecurity may not reflect changes as the pan-
demic progressed. Although the study has a large sample, the response rates in the indi-
vidual campuses were low and there was item response attrition as students progressed 
through the survey, factors that could increase response bias (Fosnacht et al., 2017). It 
is also not possible to determine the representativeness of the sample compared to those 
who were administered the survey. The degree to which food insecurity overlaps with 
housing insecurity may have influenced the outcomes and the effect sizes are small for 
most of the independent variables (Chen et al., 2010), which means that there are other 
variables that may better be associated with the outcomes. Additionally, the diagnostic 
tools used to measure MDD and GAD symptoms require follow- up consultation for 
diagnosis, so the results should not be interpreted as definitive rates of MDD or GAD 
among students.

Furthermore, matching methods using propensity scores present a variety of limita-
tions; for instance, the selection of covariates in the initial logistic regression is sub-
jective and misspecification of the initial logistic model is common (King & Nielsen, 
2016). Propensity score matching reduces the sample size for the outcome analysis, 
introducing potential bias in the final model (Peikes et al., 2008). The procedures also 
cannot account for unmeasured covariates that may be related to basic needs insecurity 
or mental health. While propensity score matching techniques are relatively robust 
methods for reducing bias from the imbalances in observed covariates (Rubin, 1973), 

Table 3. Results of the Logistic Regression for Generalized Anxiety Disorder (GAD) 
(continued )
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these techniques are not meant to reproduce experimental randomized control trials 
and the results should therefore be interpreted with caution.

Discussion and Recommendations
Even before the COVID- 19 pandemic, the rates at which college students experi-
enced MDD and GAD were steadily increasing, signaling to many an emerging 
mental health “crisis” on college campuses (Kadison & DiGeronimo, 2005; Schwartz 
& Kay, 2009). The stressors associated with the COVID- 19 pandemic may have 
elevated the rates of MDD and GAD symptoms among college students, so it is 
more important than ever to understand the factors that may place some students 
at risk of experiencing MDD and GAD symptoms. After matching students using 
individual, institutional, financial, and COVID- 19- related variables identified within 
the conceptual framework (Fink, 2014; Glover et al., 2020), the results of this study 
suggest that there are small, positive, and significant relationships between food and 
housing insecurity and students’ clinically significant symptoms of moderate to severe  
MDD and moderate to severe GAD.

Although the overall potential relationships between students’ basic needs insecurity 
and MDD/GAD symptoms are small and therefore suggest there may be other exog-
enous variables more strongly associated with students’ mental health, the results of 
the study confirm what other researchers have discovered regarding the relationships 
between basic needs insecurity and college students’ mental health (Martinez et al., 
2020; Soria & Horgos, 2021; Soria, Kelling, et al., 2022) while adding value to the 
existing research with an expanded sample of students at both two- year and four- 
year colleges and different analytical approaches. Further, the results of this study 
advance the use of a traditional conceptual framework related to students’ men-
tal health (Fink, 2014) while incorporating exogenous factors associated with the 
COVID- 19 pandemic (Glover et al., 2020). As demonstrated, students’ experiences 
during the pandemic— especially their financial- related experiences— were associ-
ated with elevated rates of clinically significant MDD and GAD symptoms. Those 
financial experiences (e.g., losing jobs, experiencing cuts to hours/wages), in turn, 
could have exacerbated students’ rates of basic needs insecurity. After accounting 
for the covariates identified in the conceptual framework that may predict students’ 
basic needs insecurity and mental health and decreasing potential bias from covari-
ates through matching procedures, the results of this study provide an estimate of 
the relationships between food and housing insecurity and students’ mental health.

Against the backdrop of these results, there are several steps higher education and stu-
dent affairs practitioners can take to support college students’ mental health and basic 
needs insecurity. For one, there should be coordinated collaborations between coun-
seling centers and basic needs insecurity resource centers. When assessing the needs 
of students, mental health practitioners may find it useful to administer assessments 
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of food and housing insecurity or ask students about their experiences with food and 
housing insecurity in counseling sessions (Coakley et al., 2022). It may be useful to 
promote mental health and counseling services within services or centers designed 
to support students who may experience basic needs insecurity (e.g., food pantries, 
off- campus housing services), engage in cross- promotion of services using websites or 
social media, or embed services within both spaces (e.g., adding a smaller food pantry 
in the counseling center, offering walk- in counseling sessions near a food pantry).

Cross- campus collaborations to establish a “single point of contact” resource center 
for students can ensure that students are better supported with wraparound services 
(Broton, 2021; Crutchfield et al., 2020; Nix et al., 2021). Many students have diffi-
culty locating campus support services, are unsure if they are eligible for services, and 
are hesitant to ask for help when needed (Umaña et al., 2022). It can be challenging 
for students experiencing basic needs insecurity to navigate complex institutional and 
governmental support systems, thus potentially elevating students’ levels of stress  
and exacerbating poor mental health symptoms (Broton, 2021; Mulrenan et al., 2018; 
Soria & Horgos, 2021). A single point of contact resource center for students can reduce 
the complexity of navigating complex systems. Such a resource center, coupled with 
text- based nudging that informs eligible students about the availability of resources 
using stigma- reducing and empowering messages, can also support students’ use of 
campus resources and services (Umaña et al., 2022).

Higher education and student affairs practitioners may wish to proactively reach out to 
students who are likely to experience an increased risk of both basic needs insecurity 
and higher rates of clinically significant MDD or GAD symptoms. As demonstrated in 
this study and supported by prior research, such students may include those from low- 
income backgrounds, students with minoritized sexual orientation or gender identities 
(e.g., transgender students, bisexual students), students with psychological disabilities 
or multiple disabilities, or first- generation college students (Goldrick- Rab et al., 2018, 
2019; Haskett et al., 2020; Liu et al., 2022; Soria, Kelling, et al., 2022). Those students 
may also experience marginalization from campus- based mental health care systems, 
resources, and support, and experience significantly more barriers to accessing campus 
counseling centers (Liu et al., 2022; Stebleton et al., 2014; Soria, Kelling, et al., 2022), 
so they may likely benefit from coordinated outreach efforts that cross- promote the 
availability of mental health and basic needs resources.

Higher education and student affairs practitioners may benefit from professional devel-
opment opportunities to learn about basic needs support services available to students; 
for instance, students may be eligible to receive support from governmental assistance 
programs including Supplemental Nutrition Assistance Program (SNAP); the Special 
Supplemental Assistance Program for Women, Infants and Children (WIC); or the 
Temporary Assistance for Needy Families (TANF) program. Practitioners should also 
be aware of— and actively promote— on-  and off- campus housing resources for stu-
dents, including shelters or emergency housing facilities, local or state governmental 
housing assistance (e.g., for rental assistance), emergency housing grants, and free legal 
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services that can support students experiencing challenges with breaking leases or dis-
putes with landlords. Administrators and faculty can also work in concert with student 
affairs practitioners, residence life staff, or off- campus housing liaisons to advocate 
for increases in the number of low- cost, free, and emergency housing spaces that are 
available on- campus (e.g., in residence halls) or off- campus (e.g., in nearby hotels).

Finally, higher education and student affairs practitioners can be a powerful force in 
lobbying for local, state, and federal legislation to support students’ basic needs inse-
curity. For instance, Senate Bill 5738 (2019) was introduced in Washington to require 
four- year colleges and universities to plan for the unique needs and challenges of stu-
dents experiencing homelessness. The bill required that institutions develop a capital 
plan to renovate an existing campus building to include laundry facilities, storage 
units, showers, and lockers; provide free or reduced- price meals if the institution offers 
a culinary program; and engage with local housing authorities to provide tenant- based 
rental assistance programs. While some of the policies enacted during the COVID- 19 
pandemic may have exacerbated disparities among students who were already mar-
ginalized before the pandemic (Glover et al., 2020), new policies and legislation can 
be developed to mitigate future harms and better support students who struggle in 
meeting their basic needs.

Conclusion
The prevalence of college students’ mental health disorders and basic needs insecurity 
during the COVID- 19 pandemic is concerning and has far- reaching implications for 
student affairs and mental health practitioners on a variety of college and university 
campuses. Armed with a deeper understanding of the relationships between food 
and housing insecurity and students’ symptoms of MDD and GAD, higher educa-
tion and student affairs practitioners can incorporate information about basic needs 
insecurity services, resources, and programs into their practices. Practitioners can 
also integrate mental health and basic needs services on campus and work alongside 
other campus professionals, including faculty and administrators, to advocate for 
the expansion of services and policies to alleviate college students’ food and housing 
insecurity.
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