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Abstract

The US physician workforce does not reflect the racial and ethnic makeup of the country’s 

population, despite efforts to promote diversity. Becoming a physician requires significant time 

and financial investment, and populations that are underrepresented in medicine have also 

been excluded from building wealth. Understanding the differential burden of debt by race 

and ethnicity may inform strategies to improve workforce diversity. We used 2014–19 data on 

postgraduate resident trainees from the Association of American Medical colleges to examine the 

association between race and ethnicity and debt independent of other demographics and residency 

characteristics. Black trainees were significantly more likely to have every type of debt than 

the overall sample and all other racial and ethnic groups (96 percent of Black trainees had any 

debt versus 83 percent overall; 60 percent had premedical education loans versus 35 percent 

overall, and 50 percent had consumer debt versus 25 percent overall). American Indian/Alaska 

Native, Hispanic, and Native Hawaiian/Pacific Islander trainees were more likely to have debt 

compared with White and Asian trainees. Overall, debt prevalence decreased over time and varied 

by specialty; however, for Black trainees, debt decreased minimally over time and was stable 

across specialties. Scholarships, debt relief, and financial guidance should be explored to improve 

diversity and inclusion in medicine across specialties.

The US physician workforce does not reflect the racial and ethnic diversity of the national 

population,1-3 despite the benefits attributed to a more diverse workforce.4-10 American 
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Indian/Alaska Native, Black, Hispanic, and Native Hawaiian/Pacific Islander populations 

are broadly underrepresented in medicine, and they are underrepresented to a greater 

extent in some specialties.11-15 The reasons why these populations are underrepresented are 

multifactorial and, collectively, a result of historical and ongoing socioeconomic inequities 

as well as exclusion in academic medicine and other educational opportunities.4,16,17 As a 

result of structural forms of racism, populations that are underrepresented in medicine have 

also had more limited access to financial resources, fewer opportunities to build wealth, 

and lower incomes at the same level of educational attainment.11,13,15 Black Americans, 

in particular, have the highest rates of debt for educational loans.18,19 Understanding the 

differences in debt burden by race and ethnicity among medical trainees may help guide 

strategies to increase diversity and inclusion within the physician workforce.

The time and financial investment necessary to become a physician in the US is substantial. 

Debt influences physicians’ experiences and their choices throughout the pipeline from 

medical school to independent practice. Debt is associated with higher rates of burnout 

and stress among trainees,20-26 influences specialty choice,27-29 and is also associated with 

lower productivity30 and greater attrition.31 Limited data demonstrate racial and ethnic 

disparities in debt among medical students,32,33 yet these trends have not been examined in 

the context of the overall decrease in debt prevalence among medical school graduates over 

time or across specialties among postgraduate residents.33,34 Understanding the independent 

predictors of debt burden among trainees may be informative for various stakeholders with 

an interest in increasing diversity in the physician workforce. Among these stakeholders are 

medical schools, which may wish to provide financial assistance to alleviate debt; residency 

programs, which could provide targeted financial guidance and assistance; universities and 

academic institutions, which could provide additional support for indebted junior faculty; 

and policy makers, who could expand scholarship or loan forgiveness programs.

Accordingly, the goal of our study was to characterize the association between debt 

and the race and ethnicity of medical resident trainees independent of other trainee 

sociodemographic and residency program characteristics. Secondary objectives were to 

examine differences by race and ethnicity across three types of debt—loans for premedical 

education, loans for medical education, and noneducational consumer debt—as well as to 

examine differences by race and ethnicity in the amount of debt held. We hypothesized that 

race and ethnicity would be an independent predictor of debt and that all types of debt would 

be more common among trainees from populations underrepresented in medicine.

Study Data And Methods

We conducted a cross-sectional study of active postgraduate residents who trained in 

the US during the period 2014–19 and who completed the Medical School Graduation 

Questionnaire on graduating from medical school. The Medical School Graduation 

Questionnaire is administered by the Association of American Medical Colleges (AAMC) 

to all medical students who graduate from a medical school in the US with a doctor of 

medicine (MD) degree. Students who do not graduate do not complete the questionnaire.We 

chose to analyze data on resident trainees so that we could incorporate information on 

specialty and program location into our models. Data were provided by the AAMC 
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and included all programs accredited by the Accreditation Council for Graduate Medical 

Education. Postgraduate trainee information came from the AAMC’s Graduate Medical 

Education Track Resident Survey, which had a 94.1–95.0 percent response rate between 

2014 and 2019, according to email correspondence with the AAMC. Response rates for the 

past four years are available online as part of executive summaries of the Resident Survey 

data.35

Debt data were obtained from the Medical School Graduation Questionnaire. Of the 161,995 

US-trained allopathic postgraduate residents active during 2014–19, 131,439 (81.1 percent) 

completed this questionnaire at the time of graduation from medical school. We excluded 

10,573 (8.0 percent) of these trainees because they did not answer any questions about debt 

(see data in online appendix exhibit A4).36 Our study was exempted from review by the Yale 

University Institutional Review Board and followed STROBE reporting guidelines.37

MEASURES OF DEBT BURDEN

We assessed three subtypes of debt: loans for premedical education, loans for medical 

education, and noneducational consumer debt. The survey questions used to assess these 

three types of debt changed minimally, but not substantively, over the years (appendix 

exhibits A1 and A2).36 Questions about debt were structured with an initial “yes or no” 

question asking about the presence of the particular debt. For educational loans, loan service 

commitments were explicitly included. For noneducational consumer debt, trainees who 

completed the questionnaire before 2015 were told to exclude debt from home mortgages, 

whereas from 2015 on, mortgages were included. Because mortgage debt may be different 

from other consumer debt (for example, credit card debt), we focused our analysis on 

consumer debt without mortgages and included consumer debt from later years in the 

appendix.36 All yes-or-no debt questions were followed with a fill-in-the-blank question that 

asked trainees to list the principal amount borrowed for that type of debt (appendix exhibit 

A2).36 We defined having any debt as a “yes” response to any of the yes-or-no questions.

DEMOGRAPHIC VARIABLES

Race and ethnicity were self-designated by trainees. Options were coded on the basis of 

recommendations by the National Academy of Medicine:38 American Indian/Alaska Native, 

Asian, Black or African American, Hispanic or Latino, Native Hawaiian/Pacific Islander, 

non-Hispanic White, and some other race (“other”). Trainees could select multiple race and 

ethnicity categories, and we grouped these trainees into one of two categories: “multiracial, 

Hispanic” and “multiracial, non-Hispanic.” The multiracial, Hispanic category includes 

those who self-designated multiple races and ethnicities, with at least one being Hispanic. 

The multiracial, non-Hispanic category includes those who self-designated multiple races 

and ethnicities, none of which were Hispanic. Finally, trainees could self-identify as “other.”

Gender, age at graduation, and the specialty and location of the trainee’s residency program 

were provided by the AAMC. We created six categories for specialty: surgery, internal 

medicine, pediatrics, family medicine, emergency medicine, and other. We grouped all 

surgical specialties into one “surgery” category, which is made up of postgraduate residents 

in general, colon and rectal, orthopedic, vascular, thoracic, and plastic surgery, as well as 
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neurosurgery, otolaryngology, ophthalmology, and urology. These six categories account for 

the five most common specialties, comprising 65.6 percent of all postgraduate residents 

in our sample, and one category for all other specialties. Residency program regions were 

categorized as central, northeast, south, and west. We categorized graduation year into three 

relatively even periods: 2013 or earlier, 2014–16, and 2017 or later.

STATISTICAL ANALYSIS

We calculated descriptive statistics for trainee demographics, residency program specialty 

and location, and prevalence and amount of each type of debt. To compare the prevalence 

of all types of debt across race and ethnicity, we used chi-square tests. Next, we used 

logistic regression models to determine the odds of having any debt and each type of debt 

by race and ethnicity. We used “White” as the referent category because non-Hispanic 

White trainees are represented fairly adequately relative to their representation in the US 

population. Our multivariable models included demographic variables, including trainee 

gender, age, and graduation year, as well as residency program variables (specialty and 

region). After identifying independent predictors of debt in our multivariable models, we 

conducted analysis-of-variance tests to examine differences in these associations by race 

and ethnicity, as well as chi-square tests stratified by race. Among trainees reporting debt, 

we compared the median amount of each type of debt across race and ethnicity, using 

Kruskal-Wallis tests. All statistical tests were two-tailed, and statistical significance was set 

at p < 0.05. We performed all analyses using Stata, version 14.2.

LIMITATIONS

Our analysis had limitations, including that our sample did not capture medical students 

who did not go on to residency. Medical students who do not graduate do not complete 

the Medical School Graduation Questionnaire, so these data were not available on people 

who withdrew from medical school; however, more than 99 percent of allopathic graduates 

ultimately enter graduate medical education.39 This analysis contained a high proportion of 

trainees across specialties over six years and is thus a rich source of insight on allopathic 

graduates. Further, loan forgiveness programs in the US are particularly applicable to this 

group, as well as to doctor of osteopathic medicine (DO) graduates. Our recommendations 

for increasing diversity and inclusion are relevant to MD- and DO-granting institutions in 

the US.

Also, our sample had differential nonresponse rates by race and ethnicity. Because we 

expected trainees with debt to be less likely to respond, our estimates of debt prevalence 

and inequities of debt burden were likely conservative. Small numbers of American Indian/

Alaska Native and Native Hawaiian/Pacific Islander trainees limited our statistical power 

to draw conclusions about trainees from these groups, but our use of six years of data 

provided enough power for us to disaggregate populations underrepresented in medicine. 

However, our analysis did not disaggregate trainees within racial and ethnic groups. This 

may be of particular importance for trainees who identify as Asian, as Asian Americans 

have the largest within-group income inequality in the US,40 which is also reflected in 

medical students’ family incomes.41
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Finally, we did not include family income or the private/public status of the trainee’s 

medical school, which were not available in our data set. Future work examining differences 

in debt by family income and between private and public schools would be valuable.

Study Results

Of the 131,439 postgraduate resident trainees who completed the Medical School 

Graduation Questionnaire when they graduated from medical school, we excluded 10,573 

who did not answer questions on debt. Survey nonresponse rates were lowest among White 

trainees, as were debt question nonresponse rates (appendix exhibits A3 and A4).36 Our 

final sample of 120,866 trainees represented 74.5 percent of postgraduate residents active 

at any point during 2014–19 who graduated from MD-granting US medical schools. Of 

respondents, 74,010 were White (61.2 percent); 24,361 were Asian (20.2 percent); 6,253 

were Black (5.2 percent); 5,151 were Hispanic (4.3 percent); 167 were American Indian/

Alaska Native (0.1 percent); 61 were Native Hawaiian/Pacific Islander (0.1 percent); 4,168 

were multiracial, Hispanic (3.4 percent); 4,585 were multiracial, non-Hispanic (3.8 percent); 

and 1,877 self-identified as other (1.6 percent). The majority (61,985, or 51.3 percent) were 

male. Among respondents, 24,848 were training in surgery specialties (20.6 percent), 22,292 

in internal medicine (18.4 percent), 12,153 in pediatrics (10.1 percent); 10,227 in family 

medicine (8.5 percent), and 9,767 in emergency medicine (8.1 percent). Exhibit 1 shows 

additional cohort characteristics.

DEBT PREVALENCE

Debt was reported by 82.7 percent of trainees (95% confidence interval: 82.5, 82.9). Debt 

from loans for medical education was most common (78.7 percent; 95% CI: 78.4, 78.9), 

whereas fewer trainees had loans from premedical education (35.0 percent; 95% CI: 34.8, 

35.3) or consumer debt (25.3 percent; 95% CI: 25.0, 25.7) (data not shown). However, 

all types of debt were significantly more common among trainees from populations 

underrepresented in medicine compared with White and Asian trainees (p < 0.001). Black 

trainees were consistently most likely to have debt, including 95.5 percent with any debt 

(95% CI: 94.9, 96.0), and a majority of Black trainees had debt from premedical education 

loans (59.9 percent; 95% CI: 58.7, 61.1) and consumer debt (50.4 percent; 95% CI: 48.5, 

52.3). Exhibit 2 shows that patterns of debt prevalence by race and ethnicity were consistent 

across debt types, with Black trainees consistently most likely to have debt, followed by 

Hispanic, Native Hawaiian/Pacific Islander, American Indian/Alaska Native, White, and 

Asian trainees. The appendix also includes consumer debt with mortgages (appendix exhibit 

A5).36

Adjusting for other demographic variables and residency program characteristics made little 

difference in the odds of debt by race and ethnicity (exhibit 3). In all models, Black 

trainees had the highest odds of having debt, and Asian trainees had the lowest. More recent 

cohorts of graduates were less likely to have debt, but this varied by race and ethnicity 

(p < 0.001). When we stratified by race, debt prevalence decreased over time, consistent 

with our adjusted models; however, declines in debt prevalence by graduation year were 

significantly greater for White and Asian residents compared with trainees from populations 
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underrepresented in medicine. Exhibit 4 considers the inverse and shows trainees with no 

debt by graduation year stratified by race according to the groups for which we had an 

adequate sample: Asian, Black, Hispanic, multiracial (both Hispanic and non-Hispanic), 

and White trainees. This demonstrates that although the percentage of debt-free residents 

increased over time across race and ethnicity, the rate of increase was significantly higher 

for Asian and White trainees compared with trainees from populations underrepresented 

in medicine. We also identified differences in debt prevalence by specialty, with family 

medicine residents the most likely to have debt (89.2 percent; 95% CI: 88.5, 89.7) and 

internal medicine residents the least likely (78.5 percent; 95% CI: 78.0, 79.0) (data not 

shown).Yet these differences differed by race and ethnicity (p < 0.001). Specialty was 

not associated with debt for Black trainees; appendix exhibit A6 shows the percentage of 

trainees without debt by specialty, stratified by race and ethnicity.36

Our fully adjusted models demonstrated significantly higher odds of all types of debt for 

trainees from populations underrepresented in medicine. Black, Hispanic, and multiracial, 

Hispanic trainees consistently had significantly higher odds of having every type of debt 

compared with White and Asian trainees. American Indian/Alaska Native and Native 

Hawaiian/Pacific Islander trainees also reported every type of debt at higher rates than White 

trainees, but these differences were not consistently statistically significant (appendix exhibit 

A7).36

AMOUNT OF DEBT

PREMEDICAL EDUCATION LOANS: Among respondents reporting debt from 

premedical education loans, the median amount of principal borrowed was $20,000 

(interquartile range: $12,000–$45,000) (data not shown). This differed across race and 

ethnicity: Black trainees and trainees self-designating as other reported the highest median 

amount ($25,000 [IQR: 12,000–50,000] and $25,000 [IQR: 13,000–50,000], respectively), 

whereas American Indian/Alaska Native trainees reported the lowest ($17,000; IQR: 

10,000–32,500; p < 0.001) (appendix exhibit A8).36

MEDICAL EDUCATION LOANS: Among those reporting debt from medical education 

loans, the median amount of principal borrowed was $175,000 (IQR: 118,000–225,000) 

(data not shown). This differed across race and ethnicity: Native Hawaiian/Pacific Islander 

trainees reported the highest median amount borrowed ($200,000; IQR: 130,000–270,000), 

and Asian trainees and American Indian/Alaska Native trainees reported the lowest 

($160,000 [IQR: 88,000–200,000] and $160,000 [IQR: 83,000–200,000], respectively; p 
< 0.001) (appendix exhibit A8).36

NONEDUCATIONAL CONSUMER DEBT: Among those reporting noneducational 

consumer debt, not including mortgages, the median amount was $10,000 (IQR: 4,000–

15,000) (data not shown). This differed across race and ethnicity, and Asian trainees 

reported the least consumer debt, not including mortgages ($7,000; IQR: 3,000–15,000; 

p < 0.001) (appendix exhibit A8).36
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Discussion

Using data on US postgraduate medical resident trainees who were active during the period 

2014–19, we identified racial and ethnic disparities in debt that are reflective of racial wealth 

gaps in the United States—one consequence of structural racism.11-14 All types of debt were 

significantly more common for trainees from populations underrepresented in medicine. 

Black trainees, in particular, were consistently most likely to have debt. Moreover, rates 

of debt from loans for premedical education or consumer debt were twice as high among 

Black trainees compared with the group overall. Among trainees with each type of debt, the 

median amount differed relatively little across racial and ethnic groups. Thus, the effects of 

debt on the workforce are clearest at the population level. Specifically, debt may undermine 

diversity and inclusion among medical trainees because far more trainees from populations 

underrepresented in medicine are exposed to financial stress than trainees who are not from 

those populations. Racial disparities in educational debt are an important contributing factor 

to racial wealth gaps,18 and debt accrued during medical training perpetuates these gaps in 

the US, which exist even for high income earners.

High rates of debt may contribute to higher attrition among trainees and faculty members 

from populations underrepresented in medicine.31,42,43 Debt is a source of stress,20 which 

compounds other sources of stress more common among such trainees and faculty 

members.16 Trainees and physicians from populations underrepresented in medicine are 

more likely to report microaggressions and social isolation,44,45 as well as mistreatment such 

as public humiliation.46 Further, they experience bias in performance evaluations, funding, 

awards, and promotions.31,47-51 Thus, addressing debt may reduce one important source 

of stress for trainees and physicians from populations underrepresented in medicine and 

contribute to increasing both diversity and inclusion for physicians from these populations.

Differences in debt by specialty suggest that financial burdens may indeed shape the 

racial and socioeconomic demographics of some specialties, and future work could test 

this directly. Interestingly, family medicine residents were the most likely to have debt, 

whereas internal medicine residents were the least likely. Prior work has demonstrated that 

internal medicine residents with debt are more likely to become generalists,52 whereas the 

vast majority subspecialize.53 Multiple factors likely contribute to this finding. One study 

identified that both debt and intention to practice primary care were associated with plans to 

care for underserved populations, which raises the possibility that residents with debt may be 

more likely to select primary care fields as a means of serving underserved communities.54 

Our findings are consistent with prior work suggesting that trainees with debt favor a shorter 

residency, but they are at odds with multiple studies suggesting that trainees with debt prefer 

higher-paying subspecialties.20 Students with debt may also be discouraged from applying 

to some highly competitive specialties because of costs associated with visiting rotations, a 

larger number of applications, and the need to travel for a greater number of interviews.55 

Primary care physicians may benefit most from student loan relief.

Our finding that the decrease in debt prevalence over time was significantly smaller for 

trainees from populations underrepresented in medicine warrants further study. Prior work 

by the AAMC was not able to identify a clear cause for the overall decrease in debt 
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prevalence.56 One as-yet-underexplored source is the growing number of medical schools 

that offer free tuition. One institution that introduced a means-tested debt-free education 

program noted an increase in matriculating students from populations underrepresented 

in medicine and from low-income backgrounds.57 However, it is unknown whether other 

institutions are seeing similar increases in diversity. Programs providing scholarships and 

medical schools providing free tuition could consider monitoring recipients’ demographics 

to ensure the equitable distribution of these financial resources.

The largest absolute differences by race and ethnicity were in loans for premedical education 

and consumer debt. Although our study looked at postgraduate resident trainees, our 

findings add to prior work suggesting that application costs and the prospect of additional 

loans discourage students from populations underrepresented in medicine from applying to 

medical school.58,59 This is supported by a dramatic increase in medical school applications 

from prospective students from these populations in 2021, when travel was not required 

for interviews, and a similar increase in the number of applicants who qualified for fee 

waivers.60 Further, consumer debt may be particularly stressful, given that it is unlikely to 

be deferred during training and may have high interest rates. Given the relatively smaller 

amounts of debt and larger racial and ethnic debt gaps, loan relief or guidance for loans 

obtained before medical school may be a good initial target for increasing diversity and 

inclusion within medicine.

The identified differences in debt prevalence are amenable to many policy solutions, 

including loan forgiveness, targeted repayment, and scholarships. For example, a US 

government–administered loan forgiveness program designed with equity in mind15 may 

increase diversity and inclusion within medicine. Existing loan repayment and scholarship 

programs also could be highlighted and expanded. For example, the National Health 

Service Corps offers scholarships and loan repayment for trainees entering primary care 

in underserved areas. Expanding those programs to include specialty care may increase 

diversity across specialties. Pre-health advisors and medical school counselors should be 

aware of these programs and discuss them with trainees. Scholarship programs may be 

particularly important for college students who would be interested in medicine but are 

discouraged by the prospect of additional debt. Prior work has identified that trainees who 

planned to serve underserved populations were also likely to plan to use loan forgiveness 

programs.54

Conclusion

In this study we found that Black postgraduate resident trainees were consistently most 

likely to have debt, to have debt before entering medical school, and to have multiple 

types of debt. We also found that all trainees from populations that are underrepresented in 

medicine were generally more likely to have debt compared with Asian and White trainees. 

Addressing disparities in debt burden may promote increased diversity and inclusion within 

medicine. This could be pursued through multiple avenues, including scholarships and 

expanded loan forgiveness programs. Institutions could also provide financial guidance 

to trainees and junior faculty members to reduce associated stress. Given the country’s 

interest in fostering a diverse health care workforce, addressing student loan debt may make 
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matriculation to medical school, and success throughout medical training, more attainable 

for a diverse group of Americans.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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EXHIBIT 2. Percent of US postgraduate medical resident trainees with debt, by type of debt and 
by race and ethnicity, 2014–19
SOURCE Authors’ analysis of trainee data from the Medical School Graduation Questionnaire 

and the Graduate Medical Education Track Resident Survey, both administered by the 

Association of American Medical Colleges. NOTES Across all debt types, debt prevalence 

differed by race and ethnicity (p < 0.001). Appendix exhibit A5 shows prevalence of 

consumer debt, including mortgages (see note 36 in text). “Question on noneducational 

consumer debt not including mortgage was asked of those who completed the Medical 

School Graduation Questionnaire before 2015 (42 percent of the sample).
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EXHIBIT 4. Percent of US postgraduate medical resident trainees active during 2014–19 with no 
debt, by graduation year, stratified by race and ethnicity
SOURCE Authors’ analysis of trainee data from the Medical School Graduation Questionnaire 

and the Graduate Medical Education Track Resident Survey, both administered by the 

Association of American Medical Colleges. NOTE Differences in debt prevalence over time 

differed by race and ethnicity (p < 0.001).
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EXHIBIT 1

Characteristics of US postgraduate medical resident trainees in the study cohort active during 2014–19

Characteristics Number Percent

Total 120,866 100.0

Race and ethnicity

 American Indian/Alaska Native 167 0.1

 Asian 24,361 20.2

 Black 6,253 5.2

 Hispanic 5,151 4.3

 Native Hawaiian/Pacific Islander 61 0.1

 White 74,010 61.2

 Multiracial, Hispanic 4,168 3.4

 Multiracial, non-Hispanic 4,585 3.8

 Other 1,877 1.6

Gender

 Female 58,876 48.7

 Male 61,985 51.3

Age at graduation, years

 Under 24 459 0.4

 24–26 51,715 42.8

 27–29 48,429 40.1

 30–32 13,605 11.3

 33 and older 6,602 5.5

Specialty

 Surgery
a 24,848 20.6

 Internal medicine 22,292 18.4

 Pediatrics 12,153 10.1

 Family medicine 10,227 8.5

 Emergency medicine 9,767 8.1

 Other 41,579 34.4

Residency program region

 Central 27,523 22.8

 Northeast 35,831 29.6

 South 33,901 28.0

 West 23,611 19.5

Graduation year

 2013 or earlier 37,265 30.8

 2014–16 40,061 33.1

 2017 or later 43,540 36.0

SOURCE Authors’ analysis of trainee data from the Medical School Graduation Questionnaire and the Graduate Medical Education Track Resident 
Survey, both administered by the Association of American Medical Colleges.
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a
Includes residents active in all surgical specialties, including general, colon and rectal, orthopedic, vascular, thoracic, and plastic surgery, as well 

as neurosurgery, otolaryngology, ophthalmology, and urology.
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