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Abstract
This study examined the association between discrimination, peer connectedness, and mental health symptoms among Black 
medical students. Data were collected from a convenience sample of Black medical students via an anonymous electronic 
questionnaire (n = 733) in year 2020. The Patient-Reported Outcomes Measurement Information System Depression and 
Anxiety forms were used to measure depression and anxiety symptoms. Structural equation modeling was used to examine 
the association between discrimination, peer connectedness, and mental health symptoms (Mplus 7.3). The majority of the 
participants were female (80%), approximately 40% were third or fourth year medical school students, and 13% had a clinical 
diagnosis of depression/anxiety before medical school. About half of the students reported being watched more closely than 
their classmates, and 66% reported feeling the need to work twice as hard as others to get the same treatment or evaluation. 
The majority of students reported that their peers were supportive of their academic success (60.7%), and 53% reported that 
students often or always invited them to social outings. The mean T-score for depressive symptoms was 53.6 (SD = 7.8), and 
the mean T-score for anxiety symptoms was 58.6 (SD = 8.4). Overall, findings indicated a high prevalence of anxiety and 
depression symptoms among Black medical students, and increased discrimination was associated with more mental health 
symptoms among males. Additionally, increased peer connectedness was associated with fewer symptoms of anxiety among 
males and females and fewer depressive symptoms among females. Addressing discrimination among medical students may 
improve mental health among Black medical students.
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Medical students and physicians in the USA report higher 
rates of psychological distress, depressive symptoms, sui-
cidal ideation, and attempted suicide compared to the gen-
eral population [1–6]. A meta-analysis from 2016 found 
that the prevalence of depression or depressive symptoms 
among medical students in the USA was 26.7% (n = 42 stud-
ies) [6]. The same meta-analysis found that only 15.7% of 
medical students who were screened positive for depression 
sought psychiatric care [6]. These symptoms appear to have 
a disparate prevalence among demographic groups, with 
studies showing that Black medical students are more sus-
ceptible to symptoms of depression and anxiety and more 
likely to report moderate to severe depression and anxiety 
symptoms than their White counterparts [7]. Black medical 
students who reported experiences of discrimination were 
also more likely to experience symptoms of depression and 
anxiety. Studies examining gender also reveal disparities; 
female medical students are more likely to have symptoms of 
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depression and anxiety, mirroring gender differences in the 
prevalence of depression and anxiety in the general popula-
tion [7, 8].

Several factors contribute to the development of mental 
health problems [1, 9–11]. Common risk factors for depres-
sion and depressive symptoms include major life changes, 
trauma or stress, personal or family history of depression, 
and physical illness and medications [1, 9]. Risk factors for 
anxiety include a family history of anxiety or mental illness, 
exposure to stressful and negative life events, and physical 
health challenges [1, 9–11]. Medical education and train-
ing involve many of the aforementioned risk factors related 
to poor mental health and others, such as role transition, 
decreased sleep, relocation, and increased feelings of isola-
tion [1–3, 9, 12]. Additional stressors include financial bur-
dens, exposure to patient’s suffering and death, workload, 
and overall academic pressure that may also contribute to 
students’ mental health [1, 7]. Further, burnout rates (men-
tal exhaustion due to prolonged stress) are higher among 
physicians and medical trainees than the general population 
[3, 12, 13]. Discrimination as a stressor can be harmful to 
health, especially when discriminatory experiences are con-
sidered uncontrollable and unexpected [14]. Even perceived 
discrimination can lead to stress overload. The Institute of 
Medicine’s report on unequal treatment documented an asso-
ciation between perceived discrimination and poorer health 
status, including mental health [15]. While researchers have 
suggested that race-related stress on top of regular academic 
stress (e.g., tests, assignments, busy schedules) may be one 
explanation for poorer academic outcomes seen in Black stu-
dents, these associations have been incompletely examined 
and are poorly understood [16].

There are several theoretical and contextual models that 
have been proposed to explain the relationship between per-
ceived racism and discrimination and negative health out-
comes. Clark and colleagues proposed a biopsychosocial 
model to better understand racism as a stressor that may 
lead to negative health outcomes [17]. In their model, an 
environmental stimulus (e.g., interpersonal interaction) can 
be perceived as racist. In turn, this perception of racism and 
discrimination (described as a stressor) can lead to psycho-
logical and physiological stress responses and subsequently 
negative health outcomes. There are also potential modera-
tors and mediators in this contextual model. The authors 
describe constitutional factors, sociodemographic factors, 
and psychological/behavioral factors that may moderate 
the relationship between the environmental stimuli and the 
perception of racism. Additionally, coping response, both 
adaptive (e.g., exercising, meditating) and maladaptive (e.g., 
substance use), may mediate the relationship between the 
perception of discrimination and psychological and physi-
ological stress responses [18]. One of the coping strategies 
that may attenuate the relationship between stress (e.g., 

perceived discrimination) and negative health outcomes 
(e.g., depression and anxiety) is social support.

Perceived social support may mitigate the effect of stress-
ors on negative health outcomes [19–22]. Conversely, the 
lack of a strong social support system and connectedness 
has also been linked to symptoms of depression and anxiety 
[22]. Given the demands of medical school (heavy course 
load, standardized exams), students often report social iso-
lation, which may help explain the higher rates of mental 
health symptoms among medical students. There are racial 
and gender differences in social support among medical 
students [7]. For example, Hardeman and colleagues found 
that Black medical students were at an 83% greater risk of 
lacking social support compared to their White counterparts; 
females were 24% more likely to report social support com-
pared to males [7].

Using Clark and colleagues’ biopsychosocial model, 
the current study examines the association between social-
interpersonal experiences (e.g., environmental stimulus) that 
may be perceived as discriminatory (stressor), social support 
(coping strategy/response), and symptoms of depression and 
anxiety (negative health outcomes) among Black medical 
students (see Fig. 1) [17]. Given the differences in the preva-
lence of social support and connectedness as well as mental 
health symptoms by gender, the study will also examine dif-
ferences in the association between perceived discrimina-
tion, connectedness, and mental health symptoms by gender.

Methods

Overview

The study utilizes data collected from a convenience sample 
of Black medical students via an anonymous 37-item elec-
tronic questionnaire using Qualtrics software (see Appen-
dix). The survey was open for 2 weeks in August 2020. The 
survey included demographics, peer connectedness, experi-
ences of discrimination, and symptoms of depression and 
anxiety. The study was determined to be exempt by the Insti-
tutional Review Board at Michigan State University.

Procedures

The electronic survey was distributed through the Student 
National Medical Association (SNMA) listserv. The SNMA 
was chosen due to its role as a governing body for under-
represented minority medical students. SNMA facilitated 
the survey distribution through their weekly digest listserv 
[23, 24]. In addition, the survey was distributed to leaders 
of the Organization of Student Representatives (OSR) and 
to the Association of American Medical College (AAMC). 
The OSR is an auxiliary branch of the AAMC that serves to 
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incorporate students into the governance of the AAMC and 
facilitate student action on healthcare issues. Finally, posts 
on social media accounts contained a link to the survey, 
requesting that only current medical students complete the 
survey. The recruitment letter invited students to complete 
a short survey regarding the medical school experience of 
self-identified African American medical students. Students 
were advised that participation in the survey was voluntary 
and completed a consent form at the start of the survey. All 
participants were eligible to receive a $10 Amazon gift card 
upon completion of the survey.

Measures

Mental Health Outcomes  The Patient-Reported Outcomes 
Measurement Information System (PROMIS) Depression 
Short Form 8a and Anxiety Short Form 8a were used to 
measure symptoms of depression and anxiety. The depres-
sion form includes eight statements scored on a 5-point Lik-
ert scale (never, rarely, sometimes, often, always) that assess 
symptoms in the past 7 days (e.g., In the past 7 days, I felt 
hopeless). Similarly, the anxiety form includes eight state-
ments assessing the past 7 days (e.g., In the past 7 days, I felt 

uneasy), answered on the same Likert scale. The total pos-
sible range for the raw depression and anxiety scale scores 
is 11 to 55. The raw scores were transformed to T-scores 
created based on the US general population with a mean 
of 50 and a standard deviation of 10. Both PROMIS scales 
have been validated for use with adults and children and have 
acceptable validity and reliability [25]. Higher T-scores indi-
cate more symptoms of depression or anxiety. Cronbach’s 
alphas were 0.93 for both the depression and anxiety symp-
tom scales for the current study.

Experiences of Discrimination  We used the abbreviated ver-
sion of the Chronic Work Discrimination survey created for 
the Chicago Community Adult Health Study (CCAHS) to 
assess discrimination experiences [26]. This work discrimi-
nation scale for the CCAHS was adapted from the Perceived 
Racism Scale [27]. The survey includes 3 items scored (e.g., 
How often are you unfairly humiliated in front of others at 
school?) on a 5-point Likert scale (never, less than once a 
year, a few times a year, a few times a month, once a week 
or more). Cronbach’s alpha for this scale in the current study 
was 0.78.
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Fig. 1   Structural equation model: experiences of discrimination, peer connectedness, and mental health symptoms among Black medical stu-
dents
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Peer Connectedness  Three items were used to measure peer 
connectedness. Items included (1) I feel that my peers are 
supportive of my academic success, (2) I feel that my peers 
support my social wellbeing, and (3) My classmates invite 
me to social outings. These items were scored on a 5-point 
Likert scale (never, rarely, sometimes, often, always). The 
total possible score for peer connectedness and characteris-
tics ranges from 3 to 15. Cronbach’s alpha for this scale in 
the current study was 0.83.

Statistical Analyses

Descriptive statistics were assessed; frequencies were used 
for categorical variables, mean and standard deviations 
were used for continuous variables. Path models in Mplus 
7.3 were used to examine the relationship between experi-
ences of discrimination, peer connectedness, and symptoms 
of depression and anxiety among Black medical students. 
The models adjusted for year in medical school, ethnic-
ity, gender, and diagnosis of depression or anxiety prior 
to medical school. Year in medical school was selected to 
control for possible differences in discrimination/racism as 
students transition from course work (1st and 2nd year) to 
clinical duties in the hospital (3rd and 4th year). Year in 
medical school was correlated with age; therefore, age was 
not included in the analyses. The root mean square error 
of approximation (RMSEA), comparative fit index (CFI), 
and Tucker-Lewis index (TLI) were used to assess model 
fit. RMSEA values ≤ 0.05, CFI values ≥ 0.95, and TLI val-
ues ≥ 0.90 generally represent a good fit to the observed data.

There were 750 students who completed the survey; 733 
(97.7%) reported they were Black. Of the 733 Black students 
who completed the survey, 93.3% (n = 684) had no missing 
data. There were no differences in the Black participants 
with no missing data (n = 684) compared to Black partici-
pants with missing data (n = 49) in terms of demographics 
or depression/anxiety T-scores (p > 0.05); data were deemed 
to be missing at random. Mplus uses full information maxi-
mum likelihood to compute parameter estimates for cases 
with missingness (assuming missing at random) using all 
available data.

Results

Table 1 displays demographics as well as connectedness, 
experiences of discrimination, and mental health symp-
toms for the entire sample and stratified by gender. The 
sample was 80% female (n = 569), the average age was 25.6 
(SD = 3.4), 43.4% were in their third or fourth year of medi-
cal school, and 13% had a clinical diagnosis of depression or 
anxiety before medical school (n = 92). Approximately half 
of the students reported being watched more closely than 
other students a few times a month or more (n = 358, 50.5%), 
and 66% reported they felt they had to work twice as hard 
as others to get the same treatment or evaluation (n = 468); 
there were no differences by gender (p > 0.050). Most stu-
dents reported that their peers were supportive of their aca-
demic success often or always (n = 430, 60.7%), and 53% 
reported that students often or always invited them to social 

Table 1   Experiences of discrimination, peer connectedness, and mental health symptoms among Black medical students

Pooled sample Females Males p
n (%)

Male 139 (19.6) – –
Year in medical school .704
    1st 216 (30.6) 167 (29.4) 49 (35.3)
  2nd 184 (26.0) 151 (26.6) 33 (23.7)
  3rd 158 (22.3) 126 (22.2) 32 (23.0)
  4 or more 149 (21.1) 124 (21.8) 25 (18.0)

Discrimination (few times a month or more)
  How often do you feel that you have to work twice as hard as others to 

get the same treatment or evaluation?
468 (66.1) 378 (66.9) 90 (64.7) .947

  How often are you watched more closely than other students? 358 (50.5) 288 (51.2) 70 (50.8) .451
  How often are you unfairly humiliated in front of others at school? 60 (8.4) 49 (8.5) 12 (8.7) .465

Peer connectedness (often/always)
  I feel that my peers are supportive of my academic success 430 (60.7) 330 (58.3) 100 (71.9) .006
  I feel that my peers support my social wellbeing 400 (56.5) 304 (53.7) 96 (69.0) .006
  My classmates invite me to social outings 374 (52.9) 284 (50.2) 90 (64.7) .015

Clinical diagnosis of depression or anxiety before medical school 92 (13.0) 74 (13.0) 18 (12.9) .986
Mean depression T-score (SD) 53.6 (7.8) 54.0 (7.8) 52.1 (7.9) .011
Mean anxiety T-score (SD) 58.6 (8.4) 59.2 (8.2) 56.0 (8.4)  < .001
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outings (n = 374); males reported more connectedness com-
pared to females on all three variables (p < 0.050). The mean 
depression T-score for the entire sample was 53.6 (SD = 7.8), 
and the mean anxiety T-score was 58.6 (SD = 8.4).

Structural equation modeling was used to assess the 
association between experiences of discrimination, peer 
connectedness, and mental health symptoms; the fit indices 
were acceptable (CFI/TFI = 0.982/0.973; RMSEA = 0.055), 
and standardized estimates are presented (see Table  2 
and Fig. 1). The T-score for anxiety and depression was 
lower among males (estimate =  − 0.094, p = 0.011 and 
estimate =  − 0.149, p < 0.001 for depression and anxiety, 
respectively). The students’ year in medical school was not 
associated with depression nor anxiety T-scores. A history 
of depression and/or anxiety prior to medical school was 
positively associated with both symptoms of depression 
(estimate = 0.156, p < 0.001) and anxiety (estimate = 0.236, 
p < 0.001). Students’ connectedness to peers was associ-
ated with lower T-scores for depression (estimate = 0.208, 
p < 0.001) and anxiety symptoms (estimate =  − 0.169, 
p < 0.001). Experiences of discrimination were associ-
ated with more symptoms of depression (estimate = 0.130, 
p = 0.006) and anxiety (estimate = 0.109, p = .020). There 
was a strong negative association between connectedness 
and experiences of discrimination such that more connected-
ness was associated with fewer experiences of discrimination 
(estimate =  − 0.493, p < 0.001). There was also a strong posi-
tive association between anxiety and depression T-scores 
(estimate = 0.607, p < 0.001).

Given differences in depression and anxiety symptoms 
by gender, we stratified the analyses by gender. Among 

females (CFI/TFI = 0.987/0.981; RMSEA = 0.050), having 
a clinical diagnosis of depression or anxiety prior to medi-
cal school was associated with higher T-scores for depres-
sion and anxiety symptoms (estimate = 0.150, p < 0.001, 
and estimate = 0.243, p < 0.001, respectively). Peer con-
nectedness was negatively associated with depression and 
anxiety symptoms such that female students who felt more 
connected had lower T-scores (estimate =  − 0.237, p < 0.001 
and estimate =  − 0.164, p < 0.001, respectively). Experi-
ences of discrimination were not associated with either 
symptoms of depression or anxiety and females. Among 
males (CFI/TFI = 0.988/0.982; RMSEA = 0.046), a clinical 
diagnosis of depression or anxiety prior to medical school 
was associated with depression but not anxiety symptoms 
(estimate = 0.185, p = 0.048 and estimate = 0.228, p = 0.068, 
respectively). There was a negative association between peer 
connectedness and anxiety symptoms (estimate =  − 0.215, 
p = 0.002), but there was no association between connect-
edness and depression symptoms (estimate =  − 0.148, 
p = 0.153). Experiences of discrimination were associated 
with higher depression and anxiety T-scores such that more 
frequent experiences of discrimination were associated with 
more symptoms of depression and anxiety (estimate = 0.309, 
p = 0.001, and estimate = 0.244, p = 0.003).

Discussion

This investigation used a previously established conceptual 
framework to explore the association between peer connect-
edness, experiences of discrimination, and mental health 

Table 2   Standardized estimates: 
experiences of discrimination, 
peer connectedness, and mental 
health symptoms among Black 
medical students

CFI/TFI = 0.982/0.973; RMSEA = 0.055

Two-tailed

Estimate S.E Est./S.E p-value

Depression on
  Male  − .094 .037  − 2.547 .011
  Year in medical school  − .004 .448  − .009 .993
  Ethnicity  − .024 .041  − .583 .560
  History of depression and/or anxiety prior to medical school .156 .034 4.571  < .001
  Peer connectedness  − .208 .045  − 4.652  < .001
  Racism/discrimination .130 .047 2.745 .006

Anxiety on
  Male  − .149 .036  − 4.111  < .001
  Year in medical school  − .018 .688  − .026 .980
  Ethnicity  − .072 .033  − 2.393 .028
  History of depression and/or anxiety prior to medical school .236 .042 5.658  < .001
  Peer connectedness  − .169 .043  − 3.921  < .001
  Racism/discrimination .109 .047 2.318 .020
  Racism/Discrimination with Peer Connectedness  − .493 .035  − 14.201  < .001
  Anxiety with depression .607 .020 30.421  < .001
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symptoms among Black medical students. We also explored if 
gender moderated these relationships. Consistent with previ-
ous findings, the medical students in our sample reported more 
symptoms of depression and anxiety given T-scores in our sam-
ple were higher than the general population (mean depression 
and anxiety T-scores of 53.6 and 58.6 compared to 50.0 for the 
general population). The mean anxiety T-score in our study 
(58.6) was similar to previous studies among medical students 
[7]. Consistent with Clark and colleagues’ biopsychosocial 
model, we also identified a positive association between envi-
ronmental stimuli that may be perceived as discriminatory (e.g., 
you have to work twice as hard as others to get the same treat-
ment or evaluation) and mental health symptoms among males 
such that more experiences of discrimination were associated 
with more symptoms of depression and anxiety among Black 
male medical students [17]. Despite the well-documented nega-
tive effects of discrimination on student well-being and perfor-
mance, opportunities for improvement are abundant. Our study 
found that peer connectedness, a potential coping strategy, was 
associated with fewer symptoms of depression among males 
and females and fewer symptoms of anxiety among females. 
The protective effect of connectedness on symptoms of depres-
sion and anxiety may suggest that interventions that target this 
area, like faculty mentorship, peer, and near-peer engagement, 
may represent potential targetable strategies to improve the 
wellness of Black medical students.

Gender Differences

There are established gender differences in connected-
ness and social support as well as mental health outcomes. 
Similar to previous studies, female medical students in the 
current study reported more symptoms of depression and 
anxiety [1, 7], unlike previous studies; however, males in 
our study reported higher rates of peer connectedness [7]. 
This may speak to the possibility that the socially dis-
tant environment cultivated by the response to COVID-19 
had a different impact on opportunities for connectedness 
and social support for each gender. Connectedness was 
protective for both symptoms of depression and anxiety 
among females but only anxiety symptoms among males. 
There were no differences in the frequency of experiences 
of discrimination by gender. Experiences of discrimina-
tion were associated with symptoms of depression and 
anxiety among males with no significant relationship 
among females. This is consistent with current literature 
suggesting that gender has been found to moderate the 
relationship between discrimination and depression [28, 
29]. Studies have found that increases in perceived dis-
crimination during adolescence predicted an increase in 
symptoms of depression and anxiety during early adult-
hood among Black males but not females [27]. Similarly, 

another study found that perceived discrimination during 
adolescence was associated with later substance abuse 
and poorer eating habits among males, while there was 
no relationship among females [28]. This highlights the 
concept of intersectionality which explains how certain 
demographics (or characteristics) can compound them-
selves and increase risk [29]; the intersection of Black 
race, male gender, being a medical student, and percep-
tions of external stimuli as discriminatory (e.g., interper-
sonal interactions perceived as discriminatory) may com-
pound themselves to predict symptoms of depression and 
anxiety. Similarly, the intersection of Black race, female 
gender, and being a medical student may compound and 
synergistically increase the risk of depression and anxi-
ety symptoms (as female students had more symptoms of 
depression and anxiety compared to males).

Using the biopsychosocial model by Clark and colleagues, 
we examined social-interpersonal interactions that may be 
perceived as discriminatory in the context of medical educa-
tion while identifying potential coping strategies to mitigate 
these harmful effects (i.e., peer connectedness) [17]. Collec-
tively, our results suggest that efforts to potentiate the success 
and wellness of a diverse student body should endeavor to 
robustly address issues of discrimination and social isolation. 
Moreover, these results point to the urgent need for an inter-
sectional approach to disparities within undergraduate medical 
education.

Limitations

This study had a few limitations that should be discussed. 
First, a convenience sample was used, which limits gen-
eralizability. Relatedly, the use of social media and email 
listservs limits our ability to report a response rate, and 
we were unable to provide the distribution of participants 
from each source. Of note, our sample demographics and 
the prevalence of depressive symptoms was similar to 
other studies of US medical students [7]. Second, the 
study utilized a cross-sectional design, so temporal rela-
tionships among the main variables of connectedness, 
mental health, and discrimination cannot be assessed. 
Future studies should examine these relationships over 
time and include additional outcomes (e.g., academic 
achievement, matching into residency, achieving board 
certification). There are also potential cofounders that 
were not included in the study including socioeco-
nomic status and marital status. Lastly, we did not assess 
whether medical students attributed their experiences of 
discrimination to race. Although Black persons attribute 
the vast majority of discrimination to race and ethnic-
ity, experiences of discrimination could stem from other 
demographics and identities (e.g., age, weight, sexual 
orientation) [30]. Despite these limitations, this is one of 
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only a few studies that has specifically looked at mental 
health outcomes among Black medical students.

As institutions work to address the physician shortage 
and lack of diversity in the physician workforce, we must 
first examine and address issues of discrimination within 
medical training. Every year, Black students matriculate 
into medical schools nationwide and subsequently expe-
rience discrimination that may hinder their success. Our 
results raise concerns regarding the systems in place to 
combat discrimination of Black medical students, systemic 
racism within the healthcare field they are training to enter, 
and resources available for students dealing with poor men-
tal health. It is imperative that institutions create a system 
that allows students to feel safe reporting and addressing 
discrimination issues. Institutions should also investigate 
practices that can be implemented to increase Black medi-
cal students’ feelings of support and connectedness, as this 
is seen to lead to fewer reports of discrimination.
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