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To describe medical students’ mentoring relationships and
determine characteristics associated with having mentors,
232/302 (77%) of third- and fourth-year medical students at
the University of California at San Francisco (UCSF) were
surveyed. Twenty-six percent of third-year and 45% of fourth-
year students had mentors. Most met their mentors during
inpatient clerkships (28%), research (19%), or sought them on
the basis of similar interests (23%). On multivariate analysis,
students who performed research prior to (odds ratio [OR], 4.8;
95% confidence interval [95% CI], 1.4 to 16.7; P=.01) or during
medical school (OR, 2.4; 95% CI, 1.1 to 5.6; P = .03) and
students satisfied with advising from all sources at UCSF
(OR, 1.8; 95% CI, 1.4 to 2.4; P < .001) were more likely to have
mentors.
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entoring is a core component in the training of
M young professionals. Although there is no consistent
definition of mentor, most emphasize teaching, professional
and personal guidance, sponsorship, role modeling, and
socialization into a profession.'™
Much emphasis has been placed on creating and
fostering mentoring relationships in medicine.* Although
the opportunity for mentorship begins during medical
school, little is known about medical students’ mentoring
relationships or the students who form them. The purpose
of this study is to describe the prevalence and character-
istics of mentoring relationships among third- and fourth-
year medical students at the University of California, San
Francisco (UCSF). We sought to understand how these
relationships form and whether certain students were more
likely to develop successful mentoring relationships.

METHODS

We performed a cross-sectional descriptive and ana-
lytic study of all third- and fourth-year medical students
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attending UCSF in Spring, 1999. We asked students to
complete an anonymous questionnaire during courses in
which attendance was required so that all students
would be accessible for study entrance. Students not
present at class and those who chose not to respond were
excluded.

The survey included questions about demographics,
perceived class rank, research experience, and career
goals. Students were asked if they had developed a
mentoring relationship, and if so, to describe it, including
the functions performed by the mentor. Students without
mentors were asked about perceived barriers to mentoring.
We defined mentor in the questionnaire as:

A more senior person within the medical training
environment, with whom you have a sustained, ongoing
relationship. A mentor promotes your professional devel-
opment by discussing your goals, needs, weaknesses
and accomplishments. A mentor should be more than
simply a role model or advisor.

The questionnaire was adapted from the study of role
models by Wright et al.> Wright drew on the Webster’s
dictionary definition of role model, “a person considered as
a standard of excellence to be imitated.” An advisor is “a
person who provides a recommendation regarding a
decision or a course of conduct.” While a mentor may
foster a student’s career vision by serving as a role model
and/or advisor, a mentor should not be a role model or
advisor only. Our definition of mentor was drawn from
business, educational, and medical literature.' 62
Functions that may be performed by a mentor, and that
were elicited on the survey included: personal support
(motivation, moral support, personal advice); career advis-
ing (assisting with career and residency choice decisions,
aiding in career advancement); role modeling for career and
family; and collaboration on research/projects. The defini-
tion and survey were reviewed by research faculty for
thoroughness and piloted with residents and general
internal medicine research fellows for clarity and complete-
ness. The UCSF Committee on Human Research approved
the study.

At the time of the survey, UCSF had no formal
mentoring program. Two programs provided personal
support and career advising. Students were assigned to
the Medical Family Network, in which groups of approxi-
mately 10 to 15 students met with 2 faculty for quarterly
group dinners. Students received personal support and
general medical school advice from the faculty and senior
students. Students also selected a career advisor in their
specialty of choice at the end of the third year. These
advisors provided information regarding residency applica-
tion and career planning. Underrepresented minority
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students were also exposed to minority faculty for addi-
tional advising.

We analyzed the data using the statistical software
package STATA 5.0 (STATA Corp., College Station, Tex).
We performed descriptive statistics, x2, Fisher’s exact and
Mann-Whitney rank sum tests. Using stepwise logistic
regression, we assessed independent predictors of forming
a mentoring relationship. The model included key demo-
graphic variables and all characteristics in bivariate
analysis with a P value < .05 (age, gender, marital status,
children, ethnicity, medical school year, perceived class
rank, interest in academic career, interest in research,
surgical specialty preference, research prior to or during
medical school, and overall satisfaction with advising from
all sources at UCSF).

The authors have no conflict of interest, financial or
other, related to any of the material in this manuscript.

RESULTS

Overall, 232/302 students completed questionnaires
(77% response rate). Table 1 contains demographic char-
acteristics of the respondents.

Only 36% (83/232) of all students reported having a
current mentor, although 96% (222 /232) rated mentors as
important or very important. In contrast, 64% (147/232) of
students had a role model (63% of third- and 64% fourth-
year students) and 68% (158/232) had an advisor (64% of
third- and 70% of fourth-year students).

Table 1 demonstrates the medical student character-
istics associated with having a mentor on bivariate
analysis. On multivariate analysis (Table 2), medical school
year, research prior to or during medical school, and overall
satisfaction with advising from all sources at UCSF were
independently associated with having a mentor. Because
the variable “overall satisfaction with advising from all
sources at UCSF” may have been strongly influenced by
having a mentor, a second model that was identical to the
first, but excluding that variable was run. The results were
similar except that ethnic minority students (African
American and Latin American) were now more likely to
have mentors (odds ratio [OR], 3.1; 95% confidence interval
[95% CI], 1.3 to 7.6; P=.01).

Fourth-year students most commonly met their men-
tors during the third (29%) and first (21%) years of medical
school, followed by fourth year (19%), second year (17%),
before medical school (8%), and other (6%). They met their
mentors during inpatient clerkships (28%), through
research activities (19%), or by seeking a mentor with
similar interests (23%). Less commonly, students met their
mentors during outpatient clerkships (9%), or through
committee/organization participation (4%).

Students reported that 44% of their mentors were
women. Sixty-three percent were between 35 and 50 years
of age, with 11% less than 35, 23% greater than 50 years
old, and 3% of unknown age. The majority of mentors were
white (68%) or Asian (13%), with fewer being African

American (5%), Latin American (5%) or other (9%).
Twenty-four percent of minority students had minority
mentors. Among African-American students, 33% of their
mentors were also African American, while 18% of Latin-
American students had Latin-American mentors. The
majority of mentors were in the fields of internal medicine
(12% subspecialty medicine and 20% primary care
medicine) or surgery (15% subspecialty and 6% general),
with a significant minority in pediatrics (12%), neurology
(6%), family medicine (4%), psychiatry (4%), and obstetrics-
gynecology (4%). Mentors in our study tended to be
younger and were more likely to be female, but were
otherwise similar to the general faculty population at the
University of California as a whole.!® Specific data on the
demographic characteristics of the faculty at UCSF are
not available.

Mentors most commonly provided personal support,
role modeling, and career advising. Personal-support
functions included motivation (98%), moral support (91%),
and personal advice (60%). Career-advising functions
included assisting with specialty (98%) and residency
choice (78%) decisions and providing opportunities that
aided in career advancement (83%). Eighty-nine percent of
mentors served as role models for career and 80% served
as role models for achieving balance between personal
and professional life. Less commonly, mentors provided
research opportunities (60%), collaboration on research/
projects (58%), resources such as funding, office space or
administrative assistance (39%), or non-research project
opportunities (33%). Students met with their mentors
weekly or more often (24%), monthly (29%), or less than
monthly (47%). Frequency of meetings did not correlate
with overall satisfaction with advising.

Among students without mentors, 23% (34/145) had
approached potential mentors and 12% (17/146) had
been offered mentorship. Students cited several factors in
their inability to find a mentor. These factors were
considered to be important barriers if they were rated as
3 or higher on a 5-point Likert scale where 1 = not at all
important and 5 = very important. These barriers included
discomfort asking (67%), and failing to meet someone with
similar career (59%) or personal (66%) interests. Forty
students wrote in additional responses, including faculty
seeming too busy (n = 13; 33%) and their own career
indecision (n = 10; 25%).

DISCUSSION

About 1/3 of our respondents reported finding men-
tors during medical school. Performing research either
before or during medical school was highly correlated on
both bivariate and multivariate analysis with having a
mentor. Several studies examining the impact of a research
mentor on career choice and academic success have found
that mentors are associated with decisions to pursue a
research career.'* In our bivariate analysis, students with
mentors tended to be interested in both research and
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Table 1. Demographic Characteristics of 232 Third- and Fourth-year Medical Students and Bivariate Analysis of Medical
Student Characteristics Associated With Having a Mentor, UCSF, 1999

Characteristic n (%) Number Mentored (%) P Value
Men 103 (44) 41 (40) 2
Women 129 (56) 42 (33)
Age, y* 28 + 3* 27.5 + 2.7 vs 28.8 + 9.0 .5
Ethnicity 124
Asian/Pacific Islander 67 (29) 17 (25)
African American 12 (5) 6 (50)
White 93 (40) 39 (42)
Latin American 22 (9) 11 (50)
Multiethnic 21 (9) 6 (29)
Other 16 (8) 4 (25)
Third-year student 117 (50) 31 (26) .003
Fourth-year student 115 (50) 52 (45)
Self-identified class rank .004
Top 1/3 95 (41) 44 (46)
Middle 1/3 109 (47) 32 (29)
Bottom 1/3 17 (7) 3 (18)
Undisclosed 11 (5) 4 (36)
Married 46 (20) 16 (34) 1.0
Unmarried 183 (80) 64 (35)
Children 17 (7) 5 (29) .6
No children 213 (93) 76 (36)
Participant in MFN 135 (59) 49 (36) 7
Not participant in MFN 95 (41) 32 (34)
Committee/organization work 185 (80) 68 (37) .5
No committee/organization work 45 (20) 14 (31)
Continuity clinic experience 58 (25) 21 (36) .9
No continuity clinic experience 173 (75) 61 (35)
Medical school research 158 (69) 70 (44) <.001
No medical school research 72 (31) 11 (15)
Research before medical school 195 (85) 75 (38) .02
No research before medical school 35 (15) 6 (17)
Strong interest in research® 70 (30) 35 (50) .003
No strong interest in research 160 (70) 47 (29)
Strong interest in academic medicine® 136 (59) 59 (43) .004
No strong interest in academic medicine 96 (41) 24 (25)
Primary care specialty preference” 127 (55) 40 (31) 2
Non-primary care specialty preference 104 (45) 42 (40)
Surgical specialty preference’ 23 (10) 13 (57) .03
Non-surgical specialty preference'” 208 (90) 69 (33)
Satisfaction with medical school experience” 3.7x1.1 3.8+x1.2 11
Satisfaction with advising from all sources at UCSF* 25=x1.1 3.0+x1.3 <.001

* Mean #+ SD.

 Represents mean + SD of mentored versus nonmentored students.

+ Compares minority (African American, Latin American and Native American/Pacific Islander) versus other.

§ Strong interest indicates rating of 4 or 5 on 5-point Likert scale.

I Primary care specialty preference indicates interest in career in primary care internal medicine, general pediatrics, or family medicine.
Y Surgical specialty preference indicates interest in career in surgery or the surgical subspecialties; non-surgical specialty preference indicates
interest in any career other than surgery or the surgical subspecialties.
# Mean response on 5-point Likert scale, 1 = not at all satisfied, 5 = very satisfied.
UCSF, University of California-San Francisco; MFN, Medical Family Networlk.

academic careers. Students may also pursue research with
the goal of developing a mentoring relationship.'® The
fragmented medical school schedule, with frequent
changes of courses and clerkships, does not promote
sustained faculty-student relationships® in the way that
research collaborations do.

Contrary to prior literature, we did not find that female
students were less likely to have mentors.'® Students

reported that 44% of their mentors were female, whereas
women comprised only 24% of the university faculty at the
time. This finding may be reflective of the relatively large
number of female faculty at UCSF in clinician-educator and
administrative positions with significant exposure to med-
ical students. Women faculty may also make a stronger
effort to provide mentorship in the face of perceived barriers
to success as a female physician. Alternatively, women
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Table 2. Multivariate Analysis of Medical Student Characteristics Predictive of Having a Mentor, UCSF, 1999*

Characteristic OR 95% CI P Value
Fourth-year student 2.2 1.1to 4.2 .02
Minority student! 2.1 0.8 to 5.4 A1
Medical school research 2.4 1.1to 5.6 .03
Research before medical school 4.8 1.4 to 16.7 .01
Surgical specialty preference 2.7 09to 7.9 .07
Satisfaction with advising from all sources at UCSF* 1.8 l4to2.4 <.001

* [tems not presented but included in the multivariate analysis (age, gender, marital status, children, perceived class rank, interest in academic

career, and interest in research) were non-significant with P > .2.

 Minority, African American, Latino and Native American/Pacific Islander.
* Satisfaction with advising indicated by rating of 4 or 5 on a 5-point Likert scale, 1 = not at all satisfied, 5 = very satisfied.
UCSF, University of California-San Francisco; OR, odds ratio; CI, confidence interval.

students, who comprise half of our medical school class,
may actively seek women mentors.

Unlike prior studies,'® minority students at UCSF
were at least as likely to find mentors as nonminorities.
Including or excluding the variable “overall satisfaction
with advising from all sources at UCSF” in the multi-
variate model had a significant impact on the degree to
which student ethnicity was found to be statistically
significant. Perhaps minority medical students are more
likely to have a mentor because of unmeasured factors
(such as the minority advising program at UCSF), and
then are also more likely to be satisfied with the advising
received during medical school. Once we controlled for
overall satisfaction with advising, minority status became
nonsignificant.

Our study has several limitations. We collected data
from a single institution during 1 academic year. The cross-
sectional design prevents determination of causality.
Results are dependent on student report alone. We
designed a new survey instrument that has not been
previously validated. However, we did build on questions
used by Wright et al. in their study of role models,® and we
piloted the instrument thoroughly. Because of the absence
of a universally accepted definition of mentor, our definition
was derived from various definitions in the literature to
indicate a relationship greater than that of an advisor or
role model.!™ Our 23% nonresponse rate introduces the
possibility of bias, although our response rate is high
compared to other survey studies involving medical stu-
dents. We do not have information on whether the
nonresponders were mentored or not, although the demo-
graphics of our respondents correspond closely with those
of the class as a whole. Finally, we may have failed to
measure some factors that are important to forming
student-mentor relationships.

Ours is the first study we know of that profiles the
medical students who form successful mentoring relation-
ships and describes the characteristics of mentoring
specifically for students. Our study emphasizes the impor-
tance that students place on mentors and the difficulties
inherent in forming these relationships during medical
school.

Our study suggests several ways to improve the qual-
ity of mentoring for medical students. On bivariate
analysis, students with unformed career aspirations and
those with interests outside of academic medicine were
unlikely to find mentors. Early and frequent career
advising may help students with unformed career aspira-
tions make career decisions and solidify their goals,
eliminating this barrier to finding a mentor. These advisors
should then refer students on to potential mentors in the
student’s field of interest. Research or project time may also
promote mentoring, although it is unclear if requiring such
activities of students without interests in these areas would
be successful. Exposure to faculty outside of academic
medicine would assist students with nonacademic career
goals.

Further studies are needed to clarify the effectiveness
of early career advising programs, the components of
successful programs (e.g., required research/project time,
the assignment of students to faculty with similar career
interests, including clinical practice as well as research),
and the components of effective mentoring relationships
(e.g., helping students to discover and define their interests
versus influencing them in the direction of the mentors). In
addition, more research is needed on the barriers that
medical students face in finding mentors.

The authors thank David Irby, PhD, Maxine Papadakis, MD, and
Eliseo Perez-Stable, MD for their insightful and constructive
reviews of the manuscript.

This research was supported in part by Health Resources
and Services Administration Faculty Development Grant D08
PE50109.

REFERENCES

1. Rogers J, Holloway R, Miller S. Academic mentoring and family
medicine’s research productivity. Fam Med. 1990;22:186-90.

2. Schapira MM, Kalet A, Schwartz MD, Gerrity MS. Mentorship in
General Internal Medicine: investment in our future. J Gen Intern
Med. 1992;7:248-51.

3. Cronan-Hillix T, Gensheimer L, Cronan-Hillix W, Davidson W.
Students’ views of mentors in psychology graduate training. Teach
Psychol. 1986;13:123-7.



302

Aagaard and Hauer, Medical Student Mentoring Relationships

JGIM

10.

. Mann MP. Faculty mentors for medical students: a critical review.

Med Teach. 1992;14:311-19.

. Wright SM, Kern DE, Kolodner K, Howard DM, Brancati FL.

Attributes of excellent attending-physician role models. N Engl J
Med. 1998:339:1986-93.

. Sachdeva AK. Preceptorship, mentorship, and the adult learner in

medical and health sciences education. J Cancer Educ. 1996;11:
131-6.

. Cunningham JB, Eberle T. Characteristics of the mentoring

experience: a qualitative study. Personnel Rev. 1993;22:54-66.

. Hunt DM, Michael C. Mentorship: a career training and develop-

ment tool. Acad Manage Rev. 1983;8:475-85.

. Bolam R, McMahon A, Pocklington K, Weindling D. Mentoring for

new head teachers: recent British experience. J Edu Admin. 1995;
33:29-44.

Ricer RE, Fox BC, Miller KE. Mentoring for medical students
interested in family practice. Fam Med. 1995;27:360-5.

11.

12.

13.

14.

15.

16.

Southworth G. Reflections on mentoring for new school leaders.
J Edu Admin. 1995:;33:17-28.

Taylor LJ. A survey of mentor relationships in academe. J Prof
Nurs. 1992;8:48-55.

Office of the Provost and Senior Vice President-Academic Affairs.
Annual Academic Personnel Statistics, University of California
1999-00. Available at: http://www.ucop.edu/acadadv/
datamgmt/9900stat/welcome.html. Accessed September 25,
2002.

Wakeford R, Lyon J, Evered D, Saunders N. Where do medically
qualified researchers come from? Lancet. 1985;2:262-5.

Shapiro J, Coggan P, Rubel A, Morohasi D, Fitzpatrick C, Dangue
F. The process of faculty-mentored student research in family
medicine: motives and lessons. Fam Med. 1994;26:283-9.

Bright CM, Duefield CA, Stone VE. Perceived barriers and biases in
the medical education experience by gender and race. J Natl Med
Assoc. 1998;90:681-8.



