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Successful mentoring relationships allow mentees to gain the confidence and knowledge they need to
reach their goals, but students from populations generally underrepresented in science and health fields
have been shown to receive less mentorship than their well-represented peers. In highly competitive proc-
esses, like medical school admissions, mentoring may be particularly valuable. We investigated the prior
mentoring experiences of medical students and whether their perceptions of mentoring differed based on
their mentoring goals or demographics (race/ethnicity, gender identity, household income, or parental
highest level of education) through surveys and interviews of medical students from three different institu-
tions. These medical students had widely participated in mentoring, though student race and household
income impacted their access to medical professionals to serve as informal mentors. Medical students
shared the same gender identity as their mentor more often than would be expected under the null hy-
pothesis. Students reported having both career and psychosocial goals for mentoring, and there was a pos-
itive association between the strength of the mentees’ goals for mentoring and the number of formal
mentors the mentees had. These respondents viewed mentoring as having provided them with both ca-
reer and psychosocial benefits. Mentoring programs for aspiring medical students may benefit from focus-
ing on both career and psychosocial functions to maximize the benefits of mentoring for students from
diverse backgrounds.

KEYWORDS mentoring, premedical students, mentoring goals, demographic characteristics, mentor, higher education, STEMM, mentor

availability, underrepresented students, equity and diversity, gender identity

INTRODUCTION

Mentoring is complex, and the debate for a universal defini-

tion for the role and function of a mentor is ongoing. In 1991,

Jacobi (1) identified 15 different definitions across disciplines,

and between 1990 and 2007 over 50 different definitions were

created to define mentoring (2). The consensus in the literature

is that mentorship should be beneficial for the personal and ca-

reer growth of both the mentor and the mentee (3, 4).

Both career support (career guidance, networking, sponsor-

ship) and psychosocial support (emotional support, confidence

boosting, role modeling) are necessary for an effective mentoring

relationship (5–7). The mentee can have both career and psycho-
social goals when entering a mentoring relationship; career goals

prepare them for career advancement opportunities while psy-

chosocial goals can provide them with a sense of confidence and

competence (8). Successful mentoring relationships allow

mentees to clearly define their career goals, the skills they need

to achieve those goals, and take the steps needed to make pro-

gress toward those goals (9). As a result, an effective mentor

would support the mentee’s development by helping them gain

the confidence and knowledge they need to reach their educa-

tional and career goals.

The benefits of mentoring are expected to extend beyond

individuals to the broader STEMM (Science, Technology,

Engineering, Mathematics, and Medicine) community by develop-

ing a more diverse talent pool and increasing access, equity, and

inclusion (9). Studies researching positive outcomes of mentor-

ship have shown that undergraduate mentored research experi-

ences in STEMM are particularly beneficial for underrepresented

(UR) students (10, 11). Additionally, undergraduate mentored

research for UR students may promote a sense of fit with the sci-

entific community (12, 13).

Mentoring can be either formal or informal. Formal mentor-

ship is where a designated mentor and mentee are assigned to

one another, usually with organizational assistance or intervention

(14). In contrast, informal mentorship develops spontaneously

based on the mentor’s and the mentee’s mutual interest and

interpersonal comfort (15). Research on formal and informal

mentoring relationships indicate that both forms of mentoring

can be beneficial to the mentor and the mentee. A case study by
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Griffin et al. (16) showed that graduate students benefit from the

support from formal relationships with advisors and dissertation

committee members, as well as from informal relationships with

peers and relatives. Members of UR groups, however, often have

less access to the benefits of informal mentoring mentorships

(9). Both formal and informal mentorship can happen through a

variety of configurations, including one-on-one or group mentor-

ship (17, 18).

Participation in mentoring relationships

A wide range of students participate in mentoring relation-

ships, including undergraduate, graduate, and medical students.

Undergraduate students’ participation in mentored research

experiences have been linked to greater retention in STEMM,

and mentees’ perception of mentoring effectiveness is a good

prediction of enrollment in science-related doctoral programs.

Graduate students who have positive mentoring relationships

are more likely to persist in their academic programs and are

more likely to publish their research than their counterparts

who have not been mentored (9).

Despite the positive effects of mentorship, access to men-

toring has been shown to disproportionately favor some demo-

graphic and socioeconomic groups over others. For example,

studies have reported that students from UR groups in STEMM

degree programs typically receive less mentorship than their

well-represented peers (19–22). Milkman et al. (23) propose

that negative stereotypes may affect women and minorities

receiving mentorship during their academic journey by limiting

their access to mentoring and impacting the student’s experi-
ence during mentoring. Common negative stereotypes have

been shown to impact black students (24), Hispanic students

(25), Asian students (26), and females (27). Thus, these groups

may not have access to the same level of career and psychoso-

cial support that students from well-represented groups have.

Research aims

In this research study, we investigate how medical students

perceive their prior mentoring experiences and whether those

perceptions differ based on their mentoring goals or demo-

graphic characteristics. We focus on medical students because

their insight on their mentoring experiences would be beneficial

for students interested in pursuing a career in medicine. We

asked four research questions. 1) How much exposure to men-

toring (formal, informal, group) have the students had, and does

that vary with student demographics? 2) What types of men-

tors did the students have? 3) What goals did students have for

mentoring and what benefits did they perceive from it? 4) Was

there a correlation between the strength of the goals the stu-

dents had when entering mentoring and the benefits they per-

ceived from it or the number of mentors they had?

This study advances the research on effective mentoring in

higher education, specifically for populations interested in med-

icine. Medical students are the study population because their

insights about prior mentoring relationships may be beneficial

for students interested in entering medical school. Vast numbers

of students enter their undergraduate degrees with the goal of

attending medical school after graduation, yet only a small per-

centage will be successful. Thus, understanding the mentoring

experiences of those successful few students could be instructive

for programs designed to assist students with medical school

ambitions.

METHODS

This study was conducted using a mixed methods approach,

collecting both quantitative data with a survey and qualitative data

through interviews. The goal of the survey was to investigate the

association between students’ demographic characteristics (race/
ethnicity, gender identity, household income, parental highest

level of education) as well as their mentoring goals, mentoring

experiences, and perceived benefits (psychosocial guidance or

career guidance) of these experiences. The interviews provided

context to the survey results. East Carolina University’s
Institutional Review Board approved this research (UMCIRB

20–001704). Medical students from three institutions partici-

pated in this research: East Carolina University (ECU)’s Brody
School of Medicine, Wake Forest School of Medicine, and

University of North Carolina (UNC) at Chapel Hill School of

Medicine.

Survey

The survey was created for use in this study and contained

demographic questions as well as questions about students’ for-
mal and informal mentoring experiences (Appendix 1). Check

point items such as “click yes if you are paying attention” and

“select strongly disagree for this question”were added through-
out the survey to ensure the validity of students’ answers. In
addition to the original questions written for this study, the sur-

vey included 16 validated items from Tepper et al. (28) to deter-

mine the mentees’ goals and perceived benefits. The items from
Tepper et al. (28) are on a 5-point Likert scale from “strongly
agree” to “strongly disagree” and four questions were reverse-

coded. The items represented four different subscales (psycho-

social and career perceived benefits, and psychosocial and ca-

reer mentoring goals). These items were validated previously

through confirmatory factor analysis in which all the factor load-

ings were statistically significant (P < 0.01), meaning that the

items are significantly related with career and psychosocial men-

toring functions (28). An exploratory factor analysis test con-

firmed the validity of these four subscales in our data. In addi-

tion, the items within each subscale showed satisfactory

internal consistency (psychosocial benefits subscale α = 0.79, ca-

reer benefits subscale α = 0.88, psychosocial mentoring goals

subscale α = 0.73, and career mentoring goals subscale α =

0.88). The original and previously published items were combined

into a single survey in Qualtrics (Provo, UT). Five upper-level

undergraduate students pilot tested the survey and provided

feedback on the flow and clarity of the questions. Three faculty
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members familiar with the study and item construction examined

the survey to establish that the survey questions were appropri-

ate for the purpose of the study, and the survey was revised.

The Qualtrics survey was distributed to medical stu-

dents at ECU, Wake Forest, and UNC via email distribution

lists in September 2020. The total enrollment of each

school during this time was 343 students (ECU), 570 stu-

dents (Wake Forest), and 865 students (UNC). Therefore,

the survey should have reached 1,778 students in total. We

were unable to send the survey to the distribution list

directly and were dependent on staff at each institution to

do so. Certainly not all enrolled students paid attention to

the survey request in their email. We closed the survey in

December 2020 allowing for about 3months for students

to complete the survey. We received 130 surveys from stu-

dents, which is a 7.3% response rate. Participation in the

survey was voluntary but incentivized with a $20 gift card

given to a random subset of approximatively 10% of survey

respondents. Survey respondents had the option to include

their e-mail address to be eligible for the gift card drawing

and could indicate their willingness to be contacted for a

follow-up interview.

The quantitative data were analyzed using SPSS (IBM,

Armonk, NY) and R Software (R Core Team, Vienna, Austria).

Responses that were duplicate, had 50% or fewer of the items

completed, had incorrect answers to the check point questions,

were inconsistent between the regularly worded and reverse

coded items, or consistently gave the same answer (e.g., strongly

agree or strongly disagree) were excluded. After removing dupli-

cate, incomplete and erroneous answers, 87 responses were

retained for analysis. Because of limited sample sizes in many cat-

egories, we recoded the mentees’ race and ethnicity into three

categories: white, Asian, and Underrepresented (UR). If the

mentees selected more than one option (“black” or “Hispanic” +
anything else) their response was coded as “UR” and “Asian” +
“white”was coded as “Asian.”

To address the first research question, we used descrip-

tive statistics to determine the number of formal and infor-

mal mentors the students had, along with a count of the

number of students who had experienced group mentoring.

We performed separate analysis of variance (ANOVA) tests

for each demographic factor to determine the likelihood of

students having more mentors based on demographic char-

acteristics. To address the second research question, we

used descriptive statistics to determine the most common

profession and the gender identity of the mentors. We cal-

culated how frequently the gender identity of the student

and the mentor was the same. In addition, we used a chi-

square test to evaluate if male and female mentees would

be mentored by mentors who shared their same gender

identity more often than you would expect from a null hy-

pothesis. For the third research question, we calculated the

strength of the psychosocial and career goals students

reported having for the mentoring by calculating the mean

of the eight items that measured psychosocial goals and

then the mean of the eight survey items that measured

career goals (28). We repeated these steps for the per-

ceived career and psychosocial benefits of mentoring, using

those respective survey items. To address the fourth ques-

tion, we performed a Pearson correlation test between the

mentees’ psychosocial mentoring goals and their perceived

psychosocial benefits (and then their career-related goals

and career-related benefits) of mentoring. In addition, we

performed two separate linear regressions to determine if

students with stronger mentoring goals would have more

prior mentors than students with fewer mentoring goals.

Interviews

In December 2020, we emailed a random subset of 30

survey respondents who provided their contact information

to request that they participate in a follow-up interview.

The goal of the interview was to further investigate the survey

responses and gain a deeper understanding of the responses

received from the survey. We interviewed 10 students via

Cisco WebEx during the first 2 weeks of January 2021. Each

interview was recorded with the interviewee’s consent. The

semistructured interviews were guided by 17 original ques-

tions and followed up with clarifying or probing questions, as

needed (Appendix 2). The interviews lasted 20–30 min each.

Each participant received a $20 gift card for completing the

interview, in addition to being eligible for the gift card raffle

associated with completing the survey.

The interview videos were transcribed by a commercial

service, Rev (San Francisco, CA). We created a list of 12 initial

codes: “career choices,” “choice of mentor,” “emotional sup-
port,” “gender identity impact,” “mentor availability,” “mentor
quality,” “mentor dislikes,” “career guidance,” “mentoring likes,”
“mentoring dislikes,” “race/ethnicity impact,” “role model,” and
“socioeconomic impact”; the interview transcripts were then

coded iteratively using Nvivo (QSR International, Burlington,

MA). Two individuals (VW and one other) coded two interview

transcripts, and interrater reliability between these two coders

was calculated using kappa coefficient. Any differences in coding

were discussed and the code book was revised. This process

was repeated until high interrater reliability was achieved (kappa

coefficient of 0.87) with a final codebook of six codes (Appendix

3). The remaining transcripts were coded by one author (VW)

and synthesized to identify broad themes.

RESULTS

Some of the 130 surveys completed had to be removed

because they did not meet the inclusion criteria, leaving 87

responses that were retained for analysis. Most of the

respondents were female, white, had a low or intermediate

household income, and had at least one parent/guardian

with education beyond a bachelor’s degree (Table 1). The

demographics of the interviewees were similar to the sur-

vey respondents except Asian students were more heavily rep-

resented (Table 2).
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Research Question 1: We found that students had con-

siderable exposure to both formal and informal mentoring

(86% and 92% of the respondents, respectively), but not

group mentoring. On average, respondents reported having

2.36 formal mentors (SD= 1.92) and 2.99 informal mentors

(SD=2.29). In the prior 5 years, only 26% of survey respondents

had been mentored in a group setting. ANOVA tests revealed no

significant difference in the number of formal and informal men-

tors as a function of household income, parental highest level of

education, or student gender identity. However, further analyses

showed that there was a significant difference in the number of

informal mentors, but not formal mentors, based on race/ethnic-

ity (F [2,77]=4.36, P = 0.016). Asian students had significantly

more informal mentors than white students (P = 0.017) and UR

students (P = 0.056; Fig. 1). Thus, students from racial/ethnic

groups less represented in medical fields had fewer mentors than

Asian students who are not underrepresented in medical fields.

However, there was no evidence that students from other under-

represented groups in medicine had fewer mentors. In the inter-

views, medical students reported they had not previously had dif-

ficulties finding mentors.

Research Question 2: The mentors were generally medi-

cal professionals or university faculty members, with mentors

of female and male gender identities well represented. There

was a significant association between the gender identity of the

mentee and the gender identity of their first formal mentor (χ2

[2, N=66]=10.00, P = 0.007 and their first informal mentor

χ2 [2, N=70] = 10.75, P = 0.005. Male respondents shared the

same gender identity as their first formal and informal mentors

more often than would be expected under the null hypothesis

of no association between gender identity of the mentee and

chosen mentor (Fig. 2a). Female respondents only shared the

same gender identity as their first informal mentors more

often than would be expected under the null hypothesis

TABLE 1

Number and percentage of individuals of each a) gender identity, b)

aggregated race/ethnicity; UR indicates those from a race or

ethnicity that is underrepresented in medical school (e.g., Hispanic,

black, mixed races identifying with Hispanic or black race), c)

aggregated household income (high > $75,001, intermediate

between $25,001 and $75,000, and low < $25,000), and d)

aggregated parent’s highest level of income responding to the

survey

Demographic
characteristic

Frequency
(percentage)

Gender Identity
Male: 16 (18%)

Female: 70 (80%)

Race/Ethnicity

Asian: 21 (24%)

UR: 15 (17%)

White: 51 (59%)

Household Income

Low: 32 (37%)

Intermediate: 23 (36%)

High: 14 (16%)

Prefer not to answer: 18 (21%)

Parent’s Highest
Level of Education

No Bachelor’s degree: 8 (9%)
Bachelor’s degree: 30 (35%)
Post Bachelor’s degree: 49 (56%)

TABLE 2

Percentage of interviewees from each a) gender identity, b)

aggregated race/ethnicity; UR indicates those from a race or

ethnicity that is underrepresented in medical school, c) level of

reported annual household income (high > $75,001, intermediate

between $25,001 and $75,000, and low < $25,000), and d)

interviewees from each medical school

Demographic characteristic Percentage

Gender Identity
Male: 10%

Female: 90%

Race/Ethnicity

Asian: 50%

UR: 40%

White: 10%

Household Income

Low: 25%

Intermediate: 25%

High: 50%

Institution

ECU: 70%

UNC: 10%

Wake Forest: 20%

FIG 1. The mean number of formal mentors (a) that a survey
respondent had did not differ with respondent race or ethnicity,
but Asian survey respondents had significantly more informal
mentors (b), than underrepresented (UR) or white respondents.
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(Fig. 2b). Thus, male and female mentees were mentored

more frequently by mentors who share their same gender iden-

tity. Interviewees discussed how they sought out medical profes-

sionals as mentors because they were familiar with the medical

admissions process. They also reported in the interviews that

gender identity, race/ethnicity, and socioeconomic status played a

role in some mentees’ access to mentors and ability to choose a

mentor. For example, students in lower income households and

underrepresented groups mentioned seeking mentors who are

not medical professionals (e.g., faculty members) to help advance

their ambition to pursue medicine because of limited access to

medical professional mentors.

Research Question 3: On average, respondents generally

agreed that they had psychosocial goals (x= 5.7, SD=0.511; 7-

point Likert scale) and career goals (x = 5.6, SD=0.893) when

entering these mentoring relationships. Respondents reported

perceiving (on a 5-point Likert scale) psychosocial benefits (x =

4.2, SD=0.498) and career benefits (x = 3.6, SD=0.795) from

their mentoring. In the interviews, students reported having

both psychosocial and career benefits from mentoring. They

particularly discussed how they appreciated receiving recom-

mendations and research opportunities from their mentors, as

well as encouragement. They looked up to their mentors as

role models and felt that they received any necessary emotional

support. Additionally, many female mentees reported receiving

emotional support related to gender identity and identity as a

scientist from female mentors.

Research Question 4: A correlation test revealed a signifi-

cant, positive association between the strength of mentees’
goals going into mentoring and their perceived benefits of men-

toring (career benefits r = 0.57, P = 0.000; psychosocial benefits

r = 0.52, P = 0.000). In addition, there was a significant, positive

association between the strength of a student’s career goals for
mentoring and their number of formal mentors (r [73] = 0.24,

P = 0.048; Fig. 3a), but not informal mentors. Similarly, there

was a significant positive association between the strength of a

student’s psychosocial goals for mentoring and their number of

formal mentors (r [73] = 0.31, P = 0.011; Fig. 3b), but not infor-

mal mentors. Thus, students with stronger mentoring goals had

more formal mentors, but not informal mentors, than students

with fewer mentoring goals. When asked about what mentees

liked and disliked about their mentoring experiences during the

interviews, mentees liked when their mentors were available

and approachable, gave them constructive criticism, were encour-

aging, and were good listeners. Mentees did not like the amount

of planning that mentoring required because both the mentor

and mentee were busy.

FIG 2. Male respondents shared the same gender identity as
their first formal (a) and informal mentors (b) more often than
would be predicted at random; female respondents only shared
the same gender identity as their first informal mentors (b)
more often than would be predicted at random.

FIG 3. The more career goals (a) or psychosocial goals (b) a
survey respondent had for mentoring, the greater the number of
formal mentors they generally had.
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DISCUSSION

This study addressed how mentees who are now medical

students perceived their prior mentoring experiences and how

these factors are influenced by demographic factors. We found

that Asian students had significantly more informal mentors

than their white and UR counterparts. This finding partially

matches prior literature (9), which states that members of UR

groups in STEMM have difficulty accessing informal mentoring

relationships. The fact that the UR students did not have fewer

informal mentors than white students could be due to this

study population being highly motivated and successful medical

students whereas the NASEM (9) report encompasses results

from different groups, including undergraduate, graduate, and

medical students. The number of formal or informal mentors a

student had did not differ based on mentees’ gender identity,

household income, or level of parental education. For these stu-

dents, personal motivation may have driven participation in

mentoring more than demographic factors.

Over 90 percent of the medical student respondents had

at least one parent with a bachelor’s or higher degree. This

shows that these respondents reflect a small subset of the U.S.

population whose family has unusually high levels of education.

According to the American Council on Education, in 2017,

only 21.3% of adults ages 25 and older in the United States.

obtained a bachelor’s degree or higher (29). There was no dif-

ference in exposure to mentoring, however, in respondents

from differing levels of parental education. Thus, respondents

from families with low parental education who are enrolled in

medical school may not be representative of the larger popula-

tion of students applying to medical schools (but who are ulti-

mately unsuccessful) from families with lower levels of parental

education. Higher levels of mentoring among these first-gener-

ation students than the average first-generation student may

have helped these students be more successful in their medical

school admissions. Although first-generation students account

for one-third of students in postsecondary education and

almost half of all students enrolled at minority-serving institu-

tions (30), they are much less represented in medical school

admissions. In addition, first-generation students are less likely

than continuing-generation students to begin their studies in

4-year colleges and more likely than continuing-generation

peers to attend less selective colleges, including 2-year and for-

profit institutions (31). First-generation students may need

mentoring at a higher rate than their continuing-generation

counterparts to address issues of equity and inclusion at medi-

cal schools.

Students had experienced both formal and informal

mentoring, but only roughly a quarter of the respondents

had experienced group mentoring. They usually selected

medical professionals or university faculty as mentors. They

preferred medical professionals as mentors but students

with lower household incomes had less access to potential

medical professional mentors. Thus, aspiring medical stu-

dents may benefit from programs that help connect them

with medical professionals willing to serve as mentors and

provide guidance on creating goals for the mentoring and

sustaining the mentoring relationship.

There was an association between the gender identity

of the student and that of their mentor. During interviews,

students expressed that they did not seek out mentors of

a particular gender identity, but it is possible that uncon-

scious biases influenced their choice of mentor, or the

mentor had conscious or unconscious biases in their selec-

tion of mentees. Alternatively, students’ social networks
may be skewed to individuals of the same gender identity

and that may influence their likelihood of selecting a men-

tor with a particular gender identity. Female interviewees

reported not intentionally seeking female mentors, but a

mentoring relationship with a female mentor happened

spontaneously.

Moreover, mentees’ perception of career and psychosocial

support may also depend on the gender identity of the mentor.

Research on gender bias in mentorship has shown that female

mentees with male mentors had difficulty seeing their mentors

as suitable role models (6), and women in same-gender mentor-

ing relationships have reported significantly greater role modeling

from their mentors (32). Other studies have shown that both

male and female mentees perceive female mentors as offering

more psychosocial support, including role modeling, and male

mentors as offering more career support, which is consistent

with common gender identity roles (33).

Students were motivated to enter these mentoring

relationships due to a desire for psychosocial and career

guidance, and the more goals they had for mentoring the

more formal (but not informal) mentors they tended to

have. This finding suggests that mentees may have more spe-

cific goals when entering formal mentoring relationships as

opposed to informal mentoring relationships which tend to be

spontaneous and are often developed without clear expectations

(6, 14, 15). In the interviews, mentees reported having clear

expectations for the mentoring relationship as one of the most

important determinants of the success of a mentoring experi-

ence. Interviewees felt that formal mentoring provided better

connections because of the set expectations for the mentor(s)

and the mentee(s), whereas they felt it was harder to cultivate

relationships with informal mentors because they never officially

asked them to be their mentor. Mentees also reported wishing

they had mentors earlier in their career and specifically for the

medical field, instead of just research mentors. Therefore, ment-

ees should establish clear expectations with their mentors for

both informal and formal mentoring relationships to maximize

their mentoring experiences, and they should actively seek out

mentors in the medical field to guide them in their medical career

goals.

As with all research, there are limitations to this study.

These data on students’ mentoring goals and perceived ben-

efits are self-reported; no direct measures of how the men-

toring experiences impacted the students’ success have

been included. Additionally, the study could have benefited from

a bigger sample size and representation from additional medical

schools to increase our confidence in the results and enhance
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our ability to generalize the findings. We had a response rate of

7.3%, which means that surveying more students, perhaps with

more advertisement of the survey, could help raise the response

rate and provide a broader sample. We used medical students

from all years in medical school to increase the sample size; while

most students talked about their mentoring experience prior to

entering medical school, some upperclassmen may have talked

about mentoring experiences during medical school. Thus, the

survey would have benefited from an item that specified the stu-

dent’s year in medical school. In addition, the survey or interview
questions could have benefited from items inquiring about how

many times the survey respondents applied to medical school

before being accepted.

While this study focused on the prior mentoring experien-

ces of students in medical school, many undergraduate programs

may be interested also in the mentoring experiences of students

who applied, but were not accepted, into medical school. Data

from this population would make a nice comparison to the cur-

rent study and would allow additional exploration of some of

our findings. Therefore, future studies could target students who

were unsuccessful in their attempt to matriculate into medical

school to give insight about their mentoring experiences and de-

mographic characteristics.

Conclusion

This study highlights the mentoring experiences of medical

students and the role that demographic factors play in mentoring

relationships. Both the survey results and interviews indicate that

there may be gender bias in selection of mentors. In addition, stu-

dent race or ethnicity may impact students’ access to mentoring,

especially informal mentoring, and household income may impact

student selection of mentors as well as their goals and percep-

tions of mentoring. Mentoring programs for aspiring medical stu-

dents may benefit from focusing on both career and psychosocial

functions to maximize the benefits of mentoring for students

from diverse backgrounds.
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