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Abstract
In recent decades, a growing proportion of college students have experienced �nancial stress, resulting in unmet essential needs including food insecurity,
housing instability, lack of healthcare access, and inadequate mental health treatment. Given that urban-based public universities constitute a substantial
proportion of the U.S. college student population, understanding how unmet needs affect academic achievement in this population is crucial for developing
strategies that alleviate college failure and dropout. We examined the cumulative impact of unmet essential needs on indicators of college attrition (dropout,
leave of absence, risk of academic probation). The sample comprised a population-representative sample of 1,833 students attending one of three urban
public colleges in the Bronx, NY. Employing multinomial and binomial logistic regression models, we assessed how total unmet essential needs predicts any
indicator of college attrition. Each unit increase in unmet need increased the odds of having any attrition indicator by 32% (p < 0.01). Students with one unmet
need had 17% greater odds (p = 0.04), students with two unmet needs had 55% greater odds (p < 0.01), students with three unmet needs had 73% greater odds
(p < 0.01), and students with four unmet needs had 82% greater odds (p < 0.01) of having any attrition indicator. Findings revealed a modest dose-response
relationship between the number of unmet needs and the likelihood of experiencing indicators of attrition, supporting a potential causal link between unmet
needs on the risk of attrition. Designing interventions aimed at college students with multiple unmet essential needs, and addressing these needs holistically,
can potentially enhance student retention and graduation rates.

Introduction
Adequate food, stable housing, physical health, and psychological well-being provide a foundation for retention, graduation and academic success among
college students.1,2 The long-standing conventional belief that most college students have these essential needs met obscures a stark reality faced by many in
the United States (U.S.).3,4 In recent decades, the proportion of college students facing �nancial distress has increased as the rising cost of higher education
has outpaced wages and diminished the purchasing power of �nancial aid.5 As such, many students are forced to rely on personal funds or to take on debt
contributing to �nancial instability.6 Simultaneously, there has been an increase in the share of Black, Latino, and immigrant-origin students enrolling in
college, many of whom lack familial wealth to support them.6 Accordingly, some higher education leaders and public o�cials have recognized that food
insecurity, housing instability, lack of access to healthcare, and unmet need for mental health treatment may undermine the ability of many students to persist
and succeed in their academic pursuits.4,7–10

Existing research has predominantly examined unmet essential needs independently, focusing on individual needs rather than considering them collectively.
However, multiple unmet needs may have compounding effects on the challenges urban college students face and their ability to succeed in college. The
objective of this study is to contribute a comprehensive understanding of the impact of unmet essential needs on college persistence by examining their
cumulative effects among urban college students.

The high prevalence of food insecurity and housing instability among U.S. college students is recognized as a signi�cant threat to student well-being and
success.5,7 A recent nationally representative survey found that 22% of college students face food insecurity, with prevalence estimates ranging from 14–59%
across campuses nationwide.11,12 Housing instability, characterized by the inability to pay rent/mortgage and utilities, unstable or unreliable housing
situations, or living in overcrowded or unsafe conditions, is also a pressing concern.5,7 Data from a nationally representative study estimated that nearly 10%
of undergraduate students are homeless or at risk for homelessness. Results from a recent literature review of research utilizing multiple measures and
samples indicated that 45% of students experience some form of housing instability.5 Evidence from every college type in the U.S., including public, private
and for-pro�t, and at community colleges and bachelor’s-level institutions shows the presence of food insecurity among college students. However,
community college students are consistently at greater risk than their peers at bachelor’s-level institutions.5,13

Unmet food and housing needs have been shown to disrupt students’ education, as those facing these challenges are less likely to attend class and are at
higher risk of failure to complete their degrees.14,15 Research has also linked food and housing insecurity to lower academic achievement and grade point
average (GPA).16–18

The negative effects of basic needs insecurities extend beyond academic outcomes. Evidence shows associations between food and housing insecurity and
poorer health, depression, and increased perceived stress.19,20 Thus, ensuring students’ psychological and physical health needs are met is also crucial for
ensuring academic success. Anxiety, depression, and post-traumatic stress disorder (PTSD) are among the most common mental health challenges facing
college students.21 Several studies have found that these mental health disorders are negatively associated with academic performance and retention.22–24

Student well-being and success require meeting physical needs as well. Health concerns common among college students include sexual and reproductive
healthcare needs, chronic diseases such as asthma, diabetes or hypertension, or disabilities requiring specialized services.10 Several factors complicate
adequate access to comprehensive healthcare for college students, especially those attending community colleges or under-funded public universities that
lack college-based health services. Young adults are more likely to be uninsured than the rest of the population. In 2021, 8% of all U.S. adults lacked health
insurance, but 15% of those between 19 and 25 years were uninsured.25 Undocumented immigrants ineligible for federal insurance are even more likely to be
uninsured.26 One study found that more than half of uninsured young adults went without needed care, including not seeing a doctor, failing to �ll a
prescription, or skipping a recommended test, treatment or follow-up visit, because of cost.27 While research on the impact of healthcare access on academic
success is limited, improved access may lead to increased utilization of preventive services, early intervention for mental health issues, reduced unwanted
pregnancies, better management of chronic conditions, and decreased medical debt, all of which may positively affect students’ educational pursuits.10

While unmet essential needs have signi�cant implications for college students, existing research addresses these needs in isolation. This study aims to �ll this
knowledge gap by assessing whether variations in the number and types of unmet needs among students may have varying effects on student retention. By
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considering the cumulative number of unmet needs and their association with academic attrition, including dropout or risk for dropout, this research seeks to
better understand the relationship between the severity of unmet needs and college success. We hypothesize that the interconnected nature of essential needs
may have compounding effects on students.

Methods

Study Population and Survey Design
The City University of New York (CUNY), the largest urban public university in the U.S., comprises 25 colleges located throughout New York City. During the
2021-22 school year, approximately 243,000 matriculated students enrolled at CUNY, with 27,000 attending three campuses in Bronx county, including two
community colleges (Bronx Community and Hostos) and one bachelor’s-level and graduate college (Lehman College). This study focuses on understanding
the experiences of students at these campuses and serves as a baseline assessment for a three-year pilot demonstration project called CUNY Comprehensive
Access to Resources for Essential Services (CARES). CARES aims to connect Bronx students to services and bene�ts programs that support their essential
needs. The student population in the Bronx is predominantly people of color, with 92% of students identifying as Black, Hispanic/Latino or Asian/Paci�c
Islander, and 56% are full-time students.

To better understand the experiences of Bronx students in meeting their essential needs, CARES partnered with the CUNY O�ce of Applied Research,
Evaluation and Data Analytics (OAREDA) to disseminate a survey to a population-representative sample of Bronx students enrolled during the 2021-22
academic year. The survey aimed to collect information from a simple random sample of 10,000 students who had been enrolled at BCC, Hostos, and Lehman
during the fall of 2021. Selected students were invited via email to participate in an online survey between September 7th and September 30, 2022. The survey
explored various aspects of students’ experiences, such as their education, food security, housing, mental health, and healthcare. Respondents received a $20
gift card and three were randomly selected to receive an additional $100 gift card for participation. People were encouraged to participate in the survey, even if
they no longer attended CUNY because they had graduated or dropped out.

Of the 10,000 students invited, 1,833 completed the survey (18.3% response rate). The study was approved by the City University of New York Institutional
Review Board (IRB) (protocol # 2022 − 0388). In this analysis, we assessed the association between number of unmet essential needs and academic attrition
indicators, including dropping out, taking a leave of absence, or being at risk for academic probation.

De�ning Cumulative Unmet Essential Needs
We identi�ed four types of unmet essential needs prevalent in the student population: food insecurity, housing instability, lack of healthcare access, and unmet
need for mental health services. Our predictor variable was cumulative number of unmet needs per respondent- from zero to four where unmet essential needs
were de�ned as follows:

Food Insecurity
We used the United States Department of Agriculture’s US Household Six-Item Food Security Module to generate a validated measure of respondents’ food
security status during the previous 12 months. We created a binary variable where respondents were categorized as either food insecure (low or very low food
security) or food secure (high or marginal food security).

Housing Instability
Respondents that selected ‘yes’ to any of the following situations in the last 12 months were categorized as experiencing housing instability: 1) Unable to pay
or underpaid rent or mortgage, 2) Received a summons to appear in housing court, 3) Unable to pay the full amount of gas, oil, or electricity bill, 4) Moved in
with others due to �nancial problems, 5) Lived with others beyond the capacity of the house or apartment, 6) Left household due to feeling unsafe, or 7) Was
homeless.

Lack of Healthcare Access
We de�ned lack of healthcare access as either the absence of health insurance coverage, the inability to obtain necessary medical care when needed in the
past year, or both. To assess health insurance coverage, respondents were asked whether they currently had health insurance. Participants responding ‘no’
were categorized as being uninsured.

To determine inability to access medical care, respondents were asked: “Was there a time in the past 12 months when you needed medical care but didn’t get
it? Medical care includes doctor visits, tests, procedures, prescription medication, and hospitalizations.” Participants responding ‘yes’ were categorized as
being unable to get medical care when they needed it.

Participants who were uninsured, unable to access medical care or both were subsequently categorized as lacking healthcare access.

Unmet Need for Mental Health Treatment
Unmet need for mental health treatment was de�ned �rst by identifying individuals screening positive for anxiety, depression, or at least one symptom of post-
traumatic stress disorder (PTSD), followed by assessing their utilization and/or satisfaction with mental health services they received in the past 12 months.

Anxiety and depression were assessed using PHQ-4, a validated tool that detects symptoms of anxiety and depression. It consists of four items that ask
participants to rate the frequency of speci�c problems experienced over the past two weeks. Participants responded on a 4-point scale, with options ranging
from “not at all” (scored as 0) to “nearly every day” (scored as 3). A positive screening for anxiety was determined if the total score for the anxiety-related
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symptoms was three or higher. Similarly, a positive screening for depression was assigned if the total score for the two depression-related symptoms was
three or higher.

PTSD symptomology was evaluated using the PC-PTSD-4 screening scale.28 Participants were considered positive for PTSD symptoms if they experienced
any of the listed events in the past year: having nightmares or intrusive thoughts, trying to avoid thoughts or situations related to the event, being hyper-
vigilant or easily startled, or feeling emotionally detached or numb.

To assess the utilization of mental health services, respondents were asked if they received counseling or therapy from a mental health professional within the
past 12 months. Respondents who selected “yes” were categorized as utilizing mental health services. Additionally, these respondents were asked to rate their
satisfaction with the mental health service(s) received, with response options ranging from “very satis�ed” to “not at all satis�ed.” Those indicating that they
were “not at all satis�ed” were categorized as being dissatis�ed with the services they received.

Respondents identi�ed as having anxiety, depression or any PTSD symptoms and who also 1) did not utilize mental health services, or 2) utilized mental
health services but were dissatis�ed with the services they received, were categorized as having an unmet need for mental health treatment.

De�ning Attrition Indicators
The outcome variable of interest was any academic attrition indicator as measured by three variables: dropping out, taking a leave of absence, or being at risk
for academic probation.

Dropping out was evaluated using the question, “How many years in total do you expect it will take to complete your current degree from the time you began?”
Response options ranged from 2 to 7 + years, with an additional option for respondents to indicate, “I dropped out/withdrew/failed out of the program.”
Participants selecting the latter option were categorized as having dropped out. Leave of absence (LOA) was assessed by asking, “Did you take a leave of
absence (formal or informal) in Spring 2022 and/or Fall 2022?” (yes/no) Participants who responded a�rmatively to either semester were categorized as
having taken LOA.

To de�ne risk for academic probation, we adapted criteria for academic probation from two of the Bronx CUNY campuses and created a variable indicating if
the respondent was at risk for academic probation.29 We de�ned this as a GPA less than 2.50 for students that completed 25 or more credits, a GPA of less
than 2.25 for those with 13–24 credits, and a threshold of less than 2.00 for students with 0.5–12 credits. To ensure accurate assessment, the university’s
o�cial GPA data were matched to the probability sample.

Respondents who were identi�ed as being at risk of academic probation, having dropped out, or having taken a LOA were subsequently categorized as having
experienced any attrition indicator.

Covariates
Most variables included as covariates in the adjusted model were provided by OAREDA from the university student database matched to the probability
sample. These included age (continuous), sex (women vs. men), race/ethnicity (American Indian/Alaska Native, Asian/Paci�c Islander, non-Hispanic Black,
Hispanic/other, non-Hispanic White), college type (community vs. senior college), and enrollment status in fall 2021 (part-time vs. full-time). In addition, sexual
orientation (heterosexual vs. LGBTQ + vs. missing) was also included as a covariate and was a self-reported measure in the survey.

Analysis
The sample was weighted to account for survey non-response bias based on demographic criteria used to select the initial probability sample including age,
race/ethnicity, sex, campus, year in school, and GPA. To provide an overview of our �ndings, Table 1 shows weighted estimates with chi-squared tests to
compare socio-demographic characteristics with academic attrition indicators and two or more unmet needs. Next, we examined the prevalence and
composition of total unmet needs in the Bronx student population and examined Pearson’s correlation coe�cients between the types of unmet needs. Finally,
we conducted weighted crude and multivariable regression models. Using logistic regression, we estimated how academic attrition indicator among students
with one or more unmet needs compares to students who have all these needs met. Using multinomial regression, we estimated how each unit increase in the
number of unmet essential needs predicts experiencing an indicator of attrition.
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Table 1
Descriptive characteristics of Bronx City University of New York (CUNY) students enrolled in fall 2021 by any indicator of attrition (stopping out, taking leave of

absence or at risk for academic probation) and having two or more unmet needs
Characteristic Total

(n = 1,833)

Any Attrition Indicator° (n = 1,817) 2 + Unmet Needs (n = 1,750)

  N Wt. % Row Wt. % P-Value‡ Row Wt. % P-Value‡

Total 1,833 100 24.2   49.4  

Food Insecurity 767 43.6 27.0 < 0.0001 75.7 < 0.0001

Housing Instability 879 49.0 27.7 < 0.0001 69.8 < 0.0001

Lack of Mental Health Treatment 753 41.1 26.9 < 0.0001 43.5 < 0.0001

Lack of Healthcare Access 360 20.2 27.1 0.0005 78.3 < 0.0001

College Type       < 0.0001   < 0.0001

Community College 812 45.4 32.2   53.5  

Senior College 1,021 54.6 17.6   46.1  

Race/ethnicity       < 0.0001   < 0.0001

American Indian or Alaska Native 5 0.2 0.0   39.5  

Asian or Paci�c Islander 140 5.6 16.6   42.8  

Black, non-Hispanic 630 36.6 25.9   51.3  

Hispanic, other 969 51.8 25.6   49.5  

White, non-Hispanic 89 5.8 8.8   42.4  

Born outside of US 749 41.3 18.6 < 0.0001 49.7 0.5649

Enrollment Status       < 0.0001   < 0.0001

Full-time 1,205 60.2 20.3   46.5  

Part-time 628 39.8 30.1   53.7  

Age       < 0.0001   < 0.0001

18–20 513 26.2 26.0   39.8  

21–24 519 28.1 29.2   47.8  

25–30 325 19.0 22.2   55.4  

31–71 476 26.7 18.6   55.9  

Sex       0.0001   < 0.0001

Women 1,379 66.8 25.3   52.5  

Men 454 33.2 21.8   43.0  

Sexual orientation       < 0.0001   0.0732

Heterosexual 1,207 65.9 21.7   36.4  

LGBTQ+/ other 441 24.1 29.2   38.9  

Missing 185 10.1 28.5   35.6  

Wt.=weighted

‡Chi-squared test used for comparison

° Any attrition indicator is de�ned as dropping out, taking leave of absence, and/or being at risk for academic probation (Grade Point Average 2.50 if 25 + 
credits, 2.25 if 13–24 credits, 2.00 if 12 or fewer credits)

Sensitivity Analysis
As there is no o�cial de�nition in the literature about what constitutes low GPA, we conducted a sensitivity analysis expanding the de�nition of this threshold.
This threshold is derived from the observation that 45% of students who drop out of college nationwide complete their �rst year with a GPA ranging from 2.0
to 3.0. We de�ned this as a GPA less than 3.00 for students that completed 25 or more credits, a GPA of less than 2.75 for those with 13–24 credits, and a
threshold of less than 2.50 for students with 0.5–12 credits.
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Results
The most prevalent unmet need within the population was housing instability, affecting 49.0% of students, followed by food insecurity (43.6%), unmet need
for mental health treatment (41.1%), and lack of healthcare access (20.2%). Housing and food insecurity were moderately positively correlated (r2 = 0.35) while
there was low positive correlation between all other combinations of unmet needs with coe�cients ranging from 0.06 to 0.17.

Almost a quarter (24.2%) of the Bronx CUNY campus student population faced at least one indicator of attrition (Table 1). This was primarily driven by risk for
academic probation (15.4%) and taking an LOA (11.4%); 2.0% of respondents reported having dropped out of their studies. About half (49.4%) of students had
two or more unmet needs while one in �ve (21.9%) had at least three unmet needs (Table 2).

Table 2
Prevalence and Composition of Total Unmet Essential Needs in the Bronx CUNY Student Population (n = 1,750)*

# Unmet
needs

Total Prevalence (N,
wt. %)

Food Insecurity (N, row
wt. %)

Housing
Instability

(N, row wt. %)

Lack of Mental Health Support (N, row
wt. %)

Lack of Healthcare
Access

(N, row wt. %)

0 387 (22.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

1 498 (28.3) 109 (22.1) 150 (30.0) 194 (38.9) 45 (9.1)

2 486 (27.5) 303 (62.0) 350 (72.2) 228 (46.5) 91 (19.3)

3 290 (16.8) 265 (91.5) 268 (92.2) 219 (74.6) 118 (41.7)

4 89 (5.1) 89 (100.0) 89 (100.0) 89 (100.0) 89 (100.0)

wt.=weighted

* Total n includes students with complete data for total unmet needs variable

Students having any attrition indicator and unmet needs were more likely to attend community colleges, with a higher representation of Black and Hispanic
individuals, part-time students, women, and LGBTQ + students. Among age categories, individuals aged 21–24 demonstrated a higher prevalence of having
any attrition indicator, while those aged 25 and above experienced a greater number of unmet needs.

In the multinomial regression model adjusted for age, sex, race/ethnicity, college type, and enrollment status, we found that every unit increase in the number
of unmet needs increased the odds of having any attrition indicator by 32% (aOR 1.32, 95% CI 1.16, 1.51). In both crude and adjusted logistic regression
models, we observed a dose-response relationship between the number of unmet needs and odds of experiencing any attrition indicator (Table 3). Compared
to students without unmet needs, students with one unmet need had 17% greater odds of having any attrition indicator (aOR 1.17, 95% CI 1.01, 1.36) while
students with two unmet needs had 55% greater odds (aOR 1.55, 95% CI 1.34, 1.80) of any attrition indicator. Students with three unmet needs had 73%
greater odds (aOR 1.73, 95% CI 1.47, 2.04) of any attrition indicator and students with four unmet needs had 82% greater odds (aOR 1.82, 95% CI 1.44, 2.29) of
any attrition indicator. The results of the sensitivity analysis were consistent with the main �ndings, demonstrating the persistence of the dose-response
relationship, with no substantive changes in the effect measures.

Table 3
Crude and adjusted regression models for the association between total number of unmet essential needs and any indicator of attrition (stopping out, taking

leave of absence or at risk for academic probation), n = 1,738*
Regression Model # Unmet Needs N, row Wt % Crude OR (95% CI) Adjusted OR** (95% CI)

Multinomial - - 1.37 (1.21, 1.55) 1.32 (1.16, 1.51)

Logistic 0 71 (18.6) -ref- -ref-

1 102 (21.6) 1.20 (1.04, 1.39) 1.17 (1.01, 1.36)

2 127 (27.3) 1.64 (1.43, 1.89) 1.55 (1.34, 1.80)

3 85 (28.4) 1.73 (1.49, 2.02) 1.73 (1.47, 2.04)

4 28 (32.1) 2.06 (1.65, 2.58) 1.82 (1.44, 2.29)

Wt.=Weighted; OR = Odds Ratio; CI = con�dence interval

Total n includes students with complete data for both total needs and any academic progression risks variables

**Adjusted for age, race/ethnicity, gender, college type (community vs. senior), student status (full-time vs. part time), and sexual orientation (heterosexual
vs. LGBTQ + vs. missing)

*Total n includes students with complete data for both total needs and attrition variables

Discussion
This study is one of the �rst to explore the relationship between cumulative unmet basic needs and indicators of academic progress among college students.
The �ndings revealed a modest dose-response relationship between the number of unmet needs and the likelihood of experiencing indicators of attrition in
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adjusted models, suggesting a cumulative impact of unmet needs on the risk of attrition among public college students. While the current study is cross-
sectional, the observed dose-response supports a potential causal link between unmet needs and academic success. These �ndings suggest that developing
and testing new interventions that target students with multiple unmet needs could contribute to student retention and graduation. Furthermore, these results
emphasize the signi�cance of addressing students’ essential needs holistically, rather than treating each need in isolation.

These �ndings align with the current literature linking food insecurity, housing instability, and poor mental health with adverse academic outcomes, including
dropout and poor academic achievement. They also provide supporting evidence for our hypothesis that the interconnected nature of various essential needs
have compounding effects on students. For example, food and housing insecurity often coexist, with limited resources forcing trade-offs between rent and
food.30 High housing costs may leave little funds for nutritious meals, posing a threat to both mental and physical health, issues which may be further
compounded by inadequate healthcare access, as students who lack access may delay necessary medical services, leading to higher medical expenses in the
future.10 Notably, prior research by our group suggests that the relationship between food insecurity and academic progress might be partially mediated by
poor mental health.15

Our study revealed alarmingly high rates of unmet needs among students in the Bronx, with approximately half experiencing two or more unmet needs and
only one in �ve having all of these needs met. Food and housing insecurity continues to be a pressing issue across New York City where food and housing
costs have soared to unprecedented levels; As a result, numerous households, particularly those with low-incomes, struggle with how to pay for rent and their
next meal.31 CUNY has been working to meet these needs for students; the CUNY Lifting New York strategic plan for 2023–2030 recognizes the importance of
ful�lling students’ overall well-being in order to excel academically and prioritizes student support.32

There are several programmatic and policy strategies colleges and policymakers may consider to reduce the number of unmet essential needs for the college
student population to promote retention, persistence, and overall academic achievement. Many colleges across the country have already implemented
programs to address basic needs insecurity and student health; these include food pantries, meal vouchers, emergency aid, cross-sector partnerships, and
supporting student access to public bene�ts.33 However, many colleges face limited resources to meet the essential needs of their students. Furthermore,
many colleges have limited or no provisions for student housing or comprehensive health services. This is often the case at public universities where the focus
is primarily on classroom spaces and academic facilities. Moreover, many higher education o�cials hold the view that assuming responsibility for their
students’ food, housing, and health care needs represents mission creep, going beyond the institution’s core objectives.34

Campuses, policymakers, and government institutions can work together to create innovative solutions that connect students to existing campus and
community-based resources. To aid in this process, campuses may consider implementing data collection systems to monitor the level of unmet needs
among students and aid in the development of targeted strategies to support them. Such evidence can inform policy decisions and guide the development of
effective interventions that target those with more than one unmet need. Additionally, embedding support structures within colleges, including dedicated staff
positions responsible for coordinating and implementing essential needs programs can ensure ongoing attention and coordination of efforts.35

This study has several limitations. The reliance on self-reported survey data for unmet essential needs and LOAs/dropping out introduces the potential for
recall bias, although we used validated measures to the extent possible. Additionally, students that dropped out of CUNY may have been underrepresented in
the study. Our response rate was 18.3%; while we estimated weights to adjust for response bias based on sociodemographic characteristics, our population
estimates may still be biased due to non-response. Additionally, LOA does not always lead to future lost retention; for some students, it may help facilitate
return to college following parental leave, starting a new job, or addressing health issues. The distinct characteristics of the Bronx student population, such as
socioeconomic status, cultural diversity, and urban environment, may in�uence the prevalence and impact of unmet needs in ways that differ from other
regions or types of higher education institutions.

Securing students’ fundamental needs is essential for their lifetime well-being and evidence suggests it also facilitates learning and college completion.
University administrators and policymakers should work together to create an environment that holistically supports student well-being, reduces prevalence of
unmet needs, and increases the likelihood of student success and graduation.
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