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Abstract

IMPORTANCE Food insecurity affects nearly 13.5% of US households and has worsened after the
COVID-19 pandemic. However, the prevalence, associated factors, and impact on medical students
is unclear, hindering targeted interventions.

OBJECTIVE To determine the prevalence of food insecurity among US allopathic medical students
and identify associated sociodemographic factors to guide solutions.

DESIGN, SETTING, AND PARTICIPANTS This survey study was conducted across 8 US medical
schools. A cross-sectional survey was administered to medical students between March 03, 2023,
and September 19, 2023. Data were analyzed from March 2024 to May 2025.

EXPOSURE Sociodemographic characteristics of the participants: age, gender identity, race (African
American; American Indian and Alaska Native or Native Hawaiian and Other Pacific Islander; Black;
Central Asian; East Asian; Middle-Eastern or North African; South Asian; Southeast Asian; White, and
other race), ethnicity, citizenship status, program of study, academic year, estimated total debt,
sources of educational funding, undergraduate Pell grant recipient status, underrepresented in
medicine (URiM) status, and basic needs insecurities.

MAIN OUTCOMES AND MEASURES The primary outcome was the prevalence of food insecurity,
using the US Department of Agriculture Adult Food Security Survey Module. Univariable and
multivariable regression were used to measure associations with demographic factors.

RESULTS A total of 1834 medical students (1073 cisgender women [58.5%]; median [IQR] age, 25
[24-27] years; 347 East Asian [18.9%]; 198 South Asian [10.8%]; and 907 White [49.5%]), food
insecurity prevalence was 21.2% (389 individuals), with institutional prevalences ranging 16.0% to
31.9%. Compared with individuals identifying as White, food insecurity was more prevalent among
medical students identifying as Black (odds ratio [OR], 2.91; 95% Cl, 1.90-4.41), Southeast Asian (OR,
5.73; 95% Cl, 2.43-13.81), Middle Eastern or North African (OR, 2.80; 95% Cl, 1.47-5.17), and other
race (OR, 2.65; 95% Cl, 1.16-5.75), and food insecurity was higher among Hispanic or Latino
individuals than non-Hispanic or Latino individuals (OR, 2.47, 95% Cl, 1.75-3.45). Students of URIM
backgrounds compared with non-URiM peers (OR, 2.45; 95% Cl, 1.86-3.23) and Pell grant recipients
compared with nonrecipients (OR, 3.00, 95% Cl, 2.30-3.90) were more likely to be food insecure.
Relative to students with parental financial support, those using private loans (OR, 15.43; 95% Cl,
3.20-82.79), state scholarships (OR, 5.79; 95% Cl, 1.16-23.66), school scholarships (OR, 4.06; 95%
Cl, 2.55-6.78), student contributions (OR, 3.40; 95% Cl, 2.13-5.69), federal loans (OR, 3.29; 95% Cl,
1.85-5.98), and other scholarships (OR, 3.25; 95% Cl, 1.32-7.55) had higher odds of food insecurity
as did those who had dependents (OR, 3.25; 95% Cl, 2.25-4.68) or higher estimated debt (adjusted
OR, 1.003; 95% Cl, 1.002-1.005).

(continued)
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Key Points

Question What is the prevalence of
food insecurity among US medical
students, and which students are at
higher risk?

Findings In this survey study of 1834
medical students from 8 US medical
schools, 21.2% were food insecure. Food
insecurity was significantly higher
among ethnic and racial minority
students, students with dependents,
and students with financial need;
conversely, food insecurity was lower
among those with parental tuition
assistance.

Meaning In this survey study, more
than1in 5 US medical students reported
food insecurity, nearly double the level
of US households, underscoring the
need for targeted interventions to
support medical students’ basic needs
and promote academic success and

well-being.
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Abstract (continued)

CONCLUSIONS AND RELEVANCE |In this survey study of US medical students, the prevalence of
food insecurity was nearly double the national household average, with significant disparities among
students. These findings call for institutional and policy interventions to address medical students’
basic needs, ensuring the success of future physicians.

JAMA Network Open. 2025;8(8):€2529926. doi:10.1001/jamanetworkopen.2025.29926

Introduction

Approximately 13.5% of US households suffer from food insecurity,’ a public health crisis that has
worsened in recent years with the cessation of expanded federal Supplemental Nutrition Assistance
Program (SNAP) benefits under emergency COVID-19 pandemic declarations.? With nutritious meals
often being sacrificed in times of need due to time, financial, or accessibility constraints, food
insecurity is a telling vital sign in the clinical setting. However, food insecurity among medical
students has been scantly documented, with recent studies largely focusing on undergraduates.

Recent data suggest college campuses have higher rates of food insecurity than the average US
household, estimated as being upward of 22%,> with graduate student (ie, doctoral students and
Master's students) and postdoctoral trainee estimates of 17% and 13%, respectively.* For graduate
students, available literature has shown a spike at the onset of the COVID-19 pandemic, a concerning
finding given that graduate students and postdoctoral trainees are often receiving living support at
federally benchmarked levels.>® Moreover, food insecurity has been shown to be negatively
associated with academic success and mental well-being in college students,”® yet the extent to
which food insecurity affects medical students is largely unknown.® In addition to rigorous
coursework and clerkships, medical students are expected to engage in scholarly research,
community service, and extracurricular activities, balancing their academic tasks and clinical work
with personal responsibilities, such as caring for dependents and other household needs.™® Those
with unmet basic needs may struggle to navigate their education and training. Students from
underrepresented in medicine (URiM) and first-generation and low-income backgrounds are more
likely to experience food insecurity, a trend seen in both public and private medical schools.” "
Compounded with the ever-present challenges faced by URiM and first-generation and low-income
student populations, such as struggles with exhaustion-related burnout'* and increased rates of
leave of absence,” food insecurity may exacerbate the overwhelming environment medical students
face upon matriculation.

Despite widespread efforts to conduct clinical screening for food insecurity, there is a lack of
comprehensive assessment on the prevalence of food insecurity among medical students, hindering
the establishment of equitable interventions and inadvertently perpetuating hardship that is
disproportionately concentrated among already vulnerable students. Thus, we conducted what is, to
our knowledge, the first multi-institutional study to examine the prevalence of food insecurity and
its associations with medical student attributes.

Methods

Study Sample and Data Collection

This survey study received exemption from the institutional review boards of Yale School of Medicine
and partnering institutions requiring additional approval and followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline.'® Eight medical
institutions participated in this cross-sectional survey: Case Western Reserve University School of
Medicine, Duke University School of Medicine, Frank H. Netter MD School of Medicine, Harvard
Medical School, Johns Hopkins University School of Medicine, University of Chicago Pritzker School
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of Medicine, University of Pittsburgh School of Medicine, and Yale School of Medicine. Qualtrics
surveys were collected from medical students between March 03, 2023, and September 19, 2023,
after written informed consent via nonprobability sampling. All enrolled medical students at each
site were contacted to participate in the survey using schoolwide communication email listservs and
via in-person class announcements.

Food insecurity over 12 months was assessed using the validated 10-item US Adult Food
Security Survey Module by the US Department of Agriculture (USDA)."” Using USDA guidelines, a
score of 3 or greater is indicative of low or very low food security (collectively termed food
insecurity). Self-reported demographic data including age, gender identity, race, ethnicity, citizenship
status, program of study (eg, medical doctorate and medical doctorate dual degree), academic year,
estimated total debt, sources of educational funding, undergraduate Pell grant recipient status, and
basic needs insecurities (eg, housing, grocery, academic resource, health, dependent, and
transportation costs) were collected. Self-reported race (options included African American,
American Indian and Alaska Native, Black, Central Asian, East Asian, Middle-Eastern or North African,
Native Hawaiian and Other Pacific Islander, South Asian, Southeast Asian, White, and other [defined
as any race not otherwise specified]) and ethnicity (options included Hispanic or Latino or not
Hispanic or Latino) were queried in separate survey questions. Due to low sample size, American
Indian and Alaska Native and Native Hawaiian or Other Pacific Islander were combined and analyzed
as a single category. URiM included US citizens and permanent residents identifying as African
American, American Indian, Alaska Native, Black, Native Hawaiian, Pacific Islander, or Hispanic or
Latino per the American Association of Medical Colleges definition.'® Receipt of a Pell grant as an
undergraduate student was utilized as a proxy for low-income status per previously published studies
on medical students.'

Statistical Analysis

Responses across the 8 institutions were harmonized into 1dataset. Duplicate responses with
identical identifiers from the same institution were removed, retaining only the initial response.
Participants who did not complete the first 4-question section of the USDA Adult Food Security
Survey Module were excluded (62 individuals).

Descriptive statistics, including frequencies, medians, and IQRs, were employed to characterize
the sample. Differences in sample characteristics between food-secure and food-insecure individuals
were assessed with univariable logistic regression. Multivariable logistic regression was also utilized,
adjusting for actionable student financial attributes (age, year in medical school, US citizenship or
permanent resident status, having dependents, medical education funding methods, history of Pell
Grant receipt, and current estimated debt), and passed all assumption testing (eFigures 1-5 in
Supplement 1).

Statistical analyses were performed in R version 4.1.1 (R Project for Statistical Computing). All
tests were 2-sided, and P < .05 was considered statistically significant. P values were corrected (q
values) for multiple comparisons using the Benjamini-Hochberg false discovery rate. Data analysis
was performed from March 2024 to May 2025.

Demographic characteristics of the study cohort were compared with those available from the
participating institutions’ overall study population to assess representativeness.2° To evaluate
differences in proportions of covariates between the study population and overall population, we
calculated standardized mean differences for each demographic group.?'

Results

Characteristics of the Study Cohort

Of 5099 invited participants, a total of 1834 medical students completed the survey (overall
response rate, 36.0%; institutional response rate range, 10.2% to 61.2%; mean [SD] rate, 36.9%
[17.4%]), with an overall food insecurity prevalence (FIP) of 21.2% (389 participants; institutional
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prevalence range, 16.0% to 31.9%) (Table 1). The median (IQR) age was 25 (24-27) years. More than
one-half of the study population was cisgender women (1073 participants [58.5%]). Of the study
sample, 71(3.9%) identified as African American; 23 (1.3%) as American Indian and Alaska Native or
Native Hawaiian and Other Pacific Islander; 129 (7.0%) as Black; 5 (0.3%) as Central Asian; 347

Table 1. Student Characteristics and Food Insecurity Prevalence

Participants by food security status, No. (%)?

Characteristic Participants, No. Insecure Secure
All participants 1834 389 (21.2) 1445 (78.8)
Gender identity
Cisgender man 596 126 (21.1) 470 (78.9)
Cisgender woman 1073 212 (19.8) 861 (80.2)
Minoritized genders® 49 16 (32.7) 33(67.3)
Race
African American 71 21(29.6) 50 (70)
American Indian, Alaska Native, Native Hawaiian, 23 8(34.8) 15 (65.2)
or Other Pacific Islander
Black 129 44 (34.1) 85 (65.9)
Central Asian 5 2 (40.0) 3(60.0)
East Asian 347 58 (16.7) 289 (83.3)
Middle Eastern or North African 73 24 (32.9) 49 (67.1)
South Asian 198 32(16.2) 166 (83.8)
Southeast Asian 39 14 (35.9) 25 (64.1)
White 907 157 (17.3) 750 (82.7)
Other© 36 13(36.1) 23 (63.9)
Ethnicity
Hispanic or Latino 174 62 (35.6) 112 (64.4)
Not Hispanic or Latino 1660 327 (19.7) 1333 (80.3)
Underrepresented in medicine? 319 106 (33.2) 213 (66.8)
Year in medical school
1st Year 615 141 (22.9) 474 (77.1)
2nd Year 406 88 (21.7) 318(78.3)
3rd Year 430 82(19.1) 348 (80.9)
Research or dual-degree year 119 25(21.0) 94 (79.0)
4th Year 264 53(20.1) 211 (79.9)
US citizen or permanent resident 1705 331(19.4) 1314 (80.6)
Medical education funding
School scholarship 829 222 (26.8) 607 (73.2)
State scholarship 41 20 (48.8) 21(51.2)
Other scholarship 143 30(21.0) 113 (79.0)
Student contribution 550 125(22.7) 425 (77.3)
Parental contribution 767 94 (12.3) 673 (87.7)
Federal loans 880 223 (25.3) 657 (74.7)
Private loans 244 76 (31.1) 168 (68.9)
Research stipend 209 55(21.2) 204 (78.8)
Employment 126 37 (29.4) 89 (70.6)
Other funding 93 9(9.7) 84 (90.3)
Has dependents 134 57 (42.5) 77 (57.5)
Received Pell grant 344 127 (36.9) 217 (63.1)

@ Percentages by row, indicating the number of participants that completed the question and identified with the characteristic.
b Includes transgender man, transgender woman, gender nonconforming, agender, genderqueer, or gender not listed.
¢ Includes any race not otherwise specified.

d Calculated group including US citizens and permanent residents identifying as African American, American Indian, Alaska Native, Black, Native Hawaiian, Pacific Islander,
or Hispanic or Latino per the American Association of Medical Colleges definition.
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(18.9%) as East Asian; 174 (9.5%) as Hispanic or Latino; 73 (4.0%) as Middle Eastern or North African;
198 (10.8%) as South Asian; 39 (2.1%) as Southeast Asian; 907 (49.5%) as White; and 36 (2.0%) as
other race or ethnicity. Approximately 344 participants (18.8%) were classified as low-income.
Sociodemographic and other student characteristics are presented in Table 1.

Relative to the overall study population (5099 individuals), the study cohort had a lower propor-
tion of individuals identifying as other race (36 individuals [2.0%] vs 167 individuals [3.3%]), a smaller
percentage of cisgender men (596 individuals [32.5%] vs 1834 individuals [44.6%)]), and a slightly
higher percentage of cisgender women (1073 individuals [58.5%] vs 1834 individuals [55.3%)]). Stan-
dardized mean differences indicated negligible differences across all demographic groups, apart from
cisgender men, for whom the calculated effect size was moderate (eTable in Supplement 1).%'

Food Insecurity by Attribute

Food insecurity was significantly more prevalent among racial and ethnic minority students and
those with financial vulnerabilities. Compared with students identifying as White (FIP, 157 individuals
[17.3%]). those identifying as Black (FIP, 44 individuals [34.1%]; odds ratio [OR], 2.91; 95% Cl, 1.90-
4.41; P < .001), Southeast Asian (FIP, 14 individuals [35.9%]; OR, 5.73; 95% Cl 2.43-13.81; P < .001),
Middle Eastern or North African (FIP, 24 individuals [32.9%]; OR, 2.80, 95% Cl 1.47-5.17; P = .001), or
other race (FIP, 13 individuals [33.2%]; OR, 2.65; 95% Cl, 1.16-5.75; P = .02) had significantly higher
odds of food insecurity (Table 1and Table 2). Similarly, students identifying as Hispanic or Latino (FIP,
62 individuals [35.6%]; OR, 2.47; 95% Cl, 1.75-3.45; P < .001) or determined to be URiM (FIP, 106 of
319 individuals [33.2%]; OR, 2.45; 95% Cl, 1.86-3.23; P < .001) had more than twice the odds of food
insecurity compared with their non-Hispanic or Latino or non-URiM peers, respectively.

There were no significant associations of food insecurity with age or year in medical school.
While the point estimate for US citizenship and permanent resident status was small in magnitude
(FIP, 331 0f 1705 individuals [19.4%]; OR, 0.59, 95% Cl, 0.34-1.06; P = .07) and the point estimate for
minoritized gender identity, compared with cisgender woman identity was large in magnitude (FIP,
16 of 49 individuals [32.7%]; OR 1.89; 95% Cl, 0.93-3.63, P = .07), these findings did not reach
statistical significance.

Financial factors demonstrated large-magnitude associations with food insecurity. Compared
with students receiving parental financial support (FIP, 94 of 767 individuals [12.3%]), those who
relied on private loans (FIP, 76 of 244 individuals [31.1%%]; OR, 15.43; 95% Cl, 3.20-82.79; P < .001),
state scholarships (FIP, 20 of 41 individuals [48.8%]; OR, 5.79; 95% Cl, 1.16-23.66; P = .02), school
scholarships (FIP, 222 of 829 individuals [26.8%]; OR, 4.06; 95% Cl, 2.55-6.78; P < .001), federal
loans (FIP, 223 of 880 individuals [25.3%]; OR, 3.29; 95% Cl, 1.85-5.98; P < .001), student
contributions (FIP, 125 of 550 individuals [22.7%]; OR, 3.40; 95% Cl, 2.13-5.69; P < .001), or other
scholarships (FIP, 30 of 143 individuals [21.0%]; OR, 3.25; 95% Cl, 1.32-7.55; P = .007) were
significantly more likely to experience food insecurity. Students with dependents (FIP, 57 of 134
individuals [42.5%]; OR, 3.25; 95% Cl, 2.25-4.68; P < .001) and those who had received an
undergraduate Pell grant (FIP, 127 of 344 individuals [36.9%]; OR, 3.00; 95% Cl, 2.30-3.90; P < .001)
also had elevated odds of food insecurity (Table 1and Table 2). Estimated educational debt was
significantly higher among students experiencing food insecurity (median [IQR], $65 000 [$20 000-
$150 000] vs $36 000 [$0-$100 000]; P < .001) (Table 2).

Multivariable Modeling of Associations With Food Insecurity

The results of the multivariable logistic regression model are shown in Table 3. Students with
dependents had significantly higher odds of food insecurity compared with those without
dependents (adjusted OR [aOR], 2.55; 95% Cl, 1.67-3.86; P < .001). Similarly, students who had
received a Pell grant were more likely to experience food insecurity than those who had not (aOR,
2.31; 95% Cl, 1.71-3.12; P < .001). Compared with students whose medical education was funded in
part or in full through parental contributions, students utilizing private loans (aOR, 9.00; 95% Cl, 1.71-
52.24; P = .009), school scholarships (aOR, 2.74; 95% Cl, 1.60-4.96; P < .001), federal loans (aOR,
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Table 2. Associations of Student Characteristics With Food Insecurity

Participants by food insecurity status,

No./total No. (%)

Univariable logistic regression

Insecure Secure Participants, Food insecurity, P q
Characteristic (n=389) (n = 1445) No. OR (95% Cl) value value®
Age, median (IQR), y 25 (24-27) 25 (24-27) 1715 1.02(0.99-1.05) 17 .29
Gender identity
Cisgender man 126/354 (35.7) 470/1364 (34.5) 1716 1.09 (0.85-1.39) .50 74
Cisgender woman 212/354 (60.1) 861/1364 (63.2) 1716 1 [Reference] NA NA
Minoritized 16/354 (4.5) 33/1364 (2.4) 1716 1.89(0.93-3.63) .07 12
genders®
Race
African American 21/323 (6.5) 50/1297 (3.9) 1620 1.10 (0.25-3.47) 88 99
American Indian, 8/323 (2.5) 15/1297 (1.2) 1620 NR NR NR
Alaska Native,
Native Hawaiian, or
Other Pacific
Islander
Black 44/323(13.6) 85/1297 (6.6) 1620 2.91(1.90-4.41) <.001 <.001
Central Asian 2/323(0.6) 3/1297 (0.2) 1620 NR NR NR
East Asian 58/323 (18.0) 289/1297 (22.3) 1620 0.99 (0.69-1.38) 93 .99
Middle Eastern or 24/323 (7.4) 49/1297 (3.8) 1620 2.80(1.47-5.17) .001 .003
North African
South Asian 32/323(9.9) 166/1297 (12.8) 1620 0.94 (0.61-1.43) .79 .99
Southeast Asian 14/323 (4.3) 25/1297 (1.9) 1620 5.73(2.43-13.81) <.001 <.001
White 1620 1 [Reference] NA NA
Other® 157/323 (48.6) 750/1297 (57.8) 1620 2.65(1.16-5.75) .02 .04
Ethnicity
Not Hispanic or 267/329(81.2) 1191/1303(91.4) 1632 1 [Reference] NA NA
Latino
Hispanic or Latino 62/329 (18.8) 112/1303 (8.6) 1632 2.47 (1.75-3.45) <.001 <.001
Underrepresented in
medicine?
No 221/327 (68.0) 1074/1287 (83.9) 1603 1 [Reference] NA NA
Yes 106/327 (33.0) 213/1287(16.1) 1603 2.45(1.86-3.23) <.001 <.001
Year in medical school
1st Year 141/389 (36.2) 474/1445 (32.8) 1834 1.12 (0.70-1.84) .65 .87
2nd Year 88/389 (22.6) 318/1445 (22.0) 1834 1.04 (0.64-1.74) .88 .99
3rd Year 82/389 (21.1) 348/1445 (24.1) 1834 0.89 (0.54-1.49) .64 .87
Research or dual- 25/389 (6.4) 94/1445 (6.5) 1834 1 [Reference] NA NA
degree year
4th Year 53/389 (13.6) 211/1445 (14.6) 1834 0.94 (0.56-1.63) .83 .99
US citizen or
permanent resident
No 18/349(5.2) 42/1356 (3.1) 1705 1 [Reference] NA NA
Yes 331/349(94.8) 1314/1356(96.9) 1705 0.59 (0.34-1.06) .07 12
Medical education
funding
School scholarship ~ 222/343 (64.7) 607/1318 (46.1) 1661 4.06 (2.55-6.78) <.001 <.001
State scholarship 20/343 (5.8) 21/1318(1.6) 1661 5.79(1.16-23.66) .02 .04
Other scholarship 30/343 (8.7) 113/1318 (8.6) 1661 3.25(1.32-7.55) .007 .02
Student 125/343 (36.4) 425/1318(32.2) 1661 3.40(2.13-5.69) <.001 <.001
contribution
Parental 94/343 (27.4) 673/1318 (51.1) 1661 1 [Reference] NA NA
contribution
Federal loans 223/343 (65.0) 657/1318 (49.8) 1661 3.29(1.85-5.98) <.001 <.001
Private loans 76/343 (22.2) 168/1318 (12.7) 1661 15.43 (3.20-82.79) <.001 .002
(continued)
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Table 2. Associations of Student Characteristics With Food Insecurity (continued)

Participants by food insecurity status,

No./total No. (%)

Univariable logistic regression

Insecure Secure Participants, Food insecurity, P q

Characteristic (n=389) (n = 1445) No. OR (95% CI) value value®

Research stipend 55/343 (16.0) 204/1318 (15.5) 1661 1.42 (0.57-3.25) 42 .65

Employment 37/343 (10.8) 89/1318 (6.8) 1661 NR NR NR

Other funding 9/343 (2.6) 84/1318 (6.4) 1661 0.40 (0.02-2.02) .38 .62
Has dependents

No 285/342(83.3) 1252/1329(94.2) 1671 1 [Reference] NA NA

Yes 57/342(16.7)  77/1329(5.8) 1671 3.25(2.25-4.68) <.001 <.001
Received Pell grant

No 216/343(63.0) 1106/1323(83.6) 1666 1 [Reference] NA NA

Yes 127/343 (37.0) 217/1323(16.4) 1666 3.00(2.30-3.90) <.001 <.001
Estimated debt, 65000 36000 1532 1.00(1.00-1.00)¢  <.001 <.001
median (IQR), $ (20000-150000) (0-100000)

Table 3. Multivariable Associations of Student Financial Characteristics With Food Insecurity
Multivariable logistic regression

Characteristic Food insecurity, OR (95% CI) P value q value®
Age 1.00(0.95-1.04) .94 .98
Year in medical school

1st Year 1.47 (0.81-2.78) .22 .38

2nd Year 1.26 (0.69-2.40) 47 .65

3rd Year 0.97 (0.53-1.85) .93 .98

Research or dual-degree year 1 [Reference] NA NA

4th Year 0.97 (0.51-1.89) .92 .98
US citizen or permanent resident

No 1 [Reference] NA NA

Yes 0.68(0.33-1.52) .32 48
Has dependents

No 1 [Reference] NA NA

Yes 2.55(1.67-3.86) <.001 <.001
Medical education funding

School scholarship 2.74 (1.60-4.96) <.001 .002

State scholarship 3.74(0.68-17.00) .10 .20

Other scholarship 2.77 (1.03-7.45) .04 .10

Parental contribution 1 [Reference] NA NA

Federal loans 2.06 (1.07-4.08) .03 .09

Private loans 9.00(1.71-52.24) .009 .03

Employment NR NR NR

Other funding 0.27 (0.01-1.54) .23 .38
Received Pell grant

No 1 [Reference] NA NA

Yes 2.31(1.71-3.12) <.001 <.001
Estimated debt 1.00 (1.00-1.00)° <.001 <.001

2.06; 95% Cl, 1.07-4.08; P = .03), and other scholarships (aOR, 2.77, 95% Cl, 1.03-7.45; P = .04) had
significantly higher odds of food insecurity. Employment was not included in the final model due to

unreliable estimates based on small sample size. Estimated debt was positively associated with food

insecurity (QOR, 1.003; 95% Cl, 1.002-1.005; P < .001). Other characteristics such as age, year in
medical school, and citizenship status remained unassociated with food insecurity in the

adjusted model.

Abbreviations: OR, odds ratio; NA, not applicable; NR,
not reported for unreliable estimates with small
sample size; .

@ False discovery rate correction for multiple testing.

® Includes transgender man, transgender woman,
gender nonconforming, agender, genderqueer, or
gender not listed.

¢ Includes any race not otherwise specified.

9 Calculated variable including US citizens and perma-
nent residents identifying as African American, Ameri-
can Indian, Alaska Native, Black, Native Hawaiian, Pa-
cific Islander, or Hispanic or Latino per the American
Association of Medical Colleges definition.

€ More specifically, OR 1.003 (95% Cl, 1.002-1.004).

Abbreviations: OR, odds ratio; NA, not applicable; NR,
not reported for unreliable estimates with small
sample size.

@ False discovery rate correction for multiple testing.
b More specifically, OR, 1.003 (95% Cl, 1.002-1.005).
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Discussion

To our knowledge, this is the first multi-institutional survey study to assess food insecurity among US
medical students. Our findings show that more than 1in 5 medical students experience food
insecurity, nearly double the national household average.! Students identifying as ethnic or racial
minority groups or with socioeconomic burden were at higher risk of food insecurity. Compared with
students whose medical education was funded in part or in full through parental contributions, those
who reported financing their medical education with school scholarships, federal loans, or private
loans were also more likely to be food insecure, as were students who had higher debt or had
dependents. Similarly, Black, Hispanic or Latino, and URiM students, compared with White,
non-Hispanic or Latino, and non-URiM peers, respectively, were more likely to experience food
insecurity.

Our findings substantiate single-institution studies that have noted similar rates as well as
ethnoracial and socioeconomic associations with food insecurity among medical students—both

before™

and during'? the COVID-19 pandemic. However, given the limited food insecurity research
on medical student populations, our study illuminates the pervasive nature of food insecurity
irrespective of medical school campus in our current day. Quite well-documented in the
undergraduate student population, food insecurity has known negative associations with student
academic performance and physical and mental health,?? yet, in medical students, few studies have
been able to examine the associations of food insecurity with well-being and academic
performance.®" Further work is needed with particular focus on medical students given their higher
prevalence of depression and burnout coupled with overwhelming educational debt.?*%°

Lacking established outcomes on food-insecure medical students of any one background,
previous literature on medical students who are from URiM or first-generation and low-income
backgrounds has shown the detrimental impact of unmet basic needs on student performance and
well-being.2-2° Not only are these historically marginalized students more likely to be food insecure,
but they also face higher rates of exhaustion-related burnout,'* microaggressions,° discrimination,'
leaves of absence,>? attrition,>® and nonplacement into residency programs.>* For illustration,
qualitative studies have alluded to the dehumanizing impact such food insecurity places on medical
students and trainees.?”->3 As the next generation of clinicians, these future physicians should be
supported; at the very least, their basic needs must be met.

Remarkably, institutions may be able to act in a timely manner and accordingly lessen undue
hardship associated with food insecurity. Our study found that students with dependents or
receiving school scholarships, federal loans, or private loans were more likely to be food insecure,
potentially reflecting gaps between estimated cost of living or student rationing of loans. In
particular, with the continued rise in inflation of food and shelter costs relative to lagging student
financial aid packages, inflexible costs such as rent or dependent financial obligations may be
prioritized over food, forcing difficult decisions in the amount and quality of food a student can
access on a limited budget.3*3° In either case, there are opportunities to engage students via
financial aid counseling (eg, money management or revision of their budget to match their true cost
of living for those students with dependents). As cost of attendance is notoriously underestimated
by universities, more financial support for students is warranted.3® In conducting a basic needs
assessment of their student body, medical schools may be able to appropriately implement
interventions to best support their students. Cerasani et al*” have created an effective curriculum for
faculty and medical education administrators to identify and address unmet basic needs among
medical students; it can be readily adapted into faculty development workshops and updated with
local (ie, university and municipality), state, and federal resources for students in need of access.

Toillustrate, 1of the 8 medical schools in our study developed a student-led taskforce that
worked together with their school's administration to pilot various initiatives primarily revolving
around food insecurity and transportation inaccessibility, including a dining points program, wherein
eligible students receive renewable credit for use at the medical school cafeteria; a hospital meal card
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program for preclinical and clinical students in need for use at the hospital cafeteria; a transit pass
program for all students to use public bus transportation; and a rideshare reimbursement program
for clerkship students for travel to and from off-campus clinical sites. Tailored programs like these are
not the only approach to unmet basic needs; community partnerships with farmer’'s markets on
campus, at some frequency, or community-supported agriculture produce boxes may address
underlying nonsocioeconomic determinants of food insecurity for medical students such as time or
accessibility constraints to affordable, nutritious foods. Various studies have shown the success of
such initiatives in addressing malnutrition and food insecurity among patient populations; however,
unless subsidized, it is not as effective among working-class adults given its prohibitive costs.>® More
options can include campus programming such as food offerings or food pantries to increase the
amount of food available on campus. Further work is warranted to evaluate the most cost-effective
and optimal approaches.

Beyond medical school, administrators may increase awareness efforts or assist eligible in-need
students with enrolling in SNAP where available. Given most medical students are able-bodied adults
without dependents,3® a common criterion for SNAP benefit eligibility revolves around working a
minimum number of hours (eg, part-time status) or status as an employee of a work-study
program—the former being difficult to maintain for medical students relative to their time-intensive
student obligations and the latter varying by medical school financial aid policy. State eligibility
criteria vary but, given the vast disparity and deleterious effects of food insecurity on student well-
being and academic potential, the USDA and the Department of Education have been working to
increase awareness and access for eligible students.*© For some students, these SNAP benefits may
alleviate financial burden associated with food cost, allowing prioritization of other financial
obligations such as rent or affording academic resources (ie, US Medical Licensing Examination Step
study materials).?”

With adjustments of medical school curricula to include the social determinants of health*42
4344 considerations on how best to help our students (as much
as our patients) attain their basic needs is needed. Undeniably, medical education is a bureaucratic
enterprise with many competing priorities, necessitating data to justify institutional action. In
combination with institutional inertia, implementation of intensive data collection often results in
survey fatigue as medical students face vying surveys in their inbox. Although we accomplished a
response rate of nearly 40%, we timed our study with other important data collection efforts such
as the Liaison Committee on Medical Education reaccreditation independent student analyses or the
American Association of Medical Colleges own series of questionnaires at matriculation, second-
year, and graduation.*>#” Therefore, we propose such data collection on basic needs of medical
students no longer be siloed, but instead integrated into existing, routinely utilized surveys to reduce
survey fatigue and support institutional action—similar to the University of California system with its
own student experience survey, including questions focused on basic needs, conducted in

and the concept of food as medicine,

alternating years.*® From there, campus-specific interventions may be considered and implemented.
However, beyond concern for sustainability and efficacy of such short-term fixes,*° the underlying
cause of such unmet basic need must be addressed—namely, the growing disparity between cost of
living and the financial aid provided to medical students.

Without addressing the cost of living with increased financial aid, medical students, particularly
the most vulnerable, are in the position of enduring unmet basic needs in silence. Qualitative studies
have reflected the persistent resilience of students with remarkable lived experiences, or distance
traveled?”>3; however, a culture of isolationism should not be perpetuated as medical students grow
their professional identity to help others in need. Given the observed association of high debt burden
with medical student food insecurity, potentially reflecting rationing behavior by borrowers to
minimize further debt, medical schools should consider ways to further support their students,
across multiple degree programs, with greater scholarships or via food-centered solutions across
the institution.
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Limitations

Our findings should be considered in the context of the following limitations. The cross-sectional
design prevents causal interpretations of the factors associated with food insecurity. Additionally, our
study was conducted primarily at private, allopathic academic medical institutions in the Northeast
and Midwest, nearly all within the top 50 recipients of National Institutes of Health funding, which
may limit generalizability to other settings such as public institutions or institutions of lower rankings
that may have greater proportions of students with lower socioeconomic status.>%>' Social
desirability bias, common in similar studies, may also contribute to underreporting of food insecurity
in our study. Additionally, the response rate, comparable with other surveys of similar focus and
population,®™'? may reflect potential nonresponse bias. Although calculating standardized mean
differences for differences in proportion of student covariates for available demographics revealed
negligible differences across all groups apart from cisgender men, for whom the calculated effect size
was moderate (eTable in Supplement 1), future work may incorporate additional survey methodology
to better elucidate nonresponse bias.

Conclusions

In this survey study of US medical students, we established a multi-institutional prevalence of food
insecurity at nearly double the US household average, with significant disparities among students.
These findings underscore the food insecurity crisis on medical school campuses and call for
sustainable interventions, institutionally and nationally, to meet the basic needs of medical students.
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