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INTRODUCTION

Research-intensive fellowships provide early career academic
generalists with research training and mentor relationships that
may be important for academic career success.1, 2 However,
the influence of mentorship on these generalists’ publication
productivity, which is associated with advancement and reten-
tion in academic careers,3, 4 is not known. We hypothesized
that the network around mentors (i.e., how mentors are con-
nected within a community of early career academic general-
ists, or Bmentees^) is associated with mentees’ early career
publications.

METHODS

Between July and August 2016, we surveyed mentees
who had completed clinical training as generalists
(internal medicine, pediatrics, family medicine, or
combined internal medicine-pediatrics) and completed a
post-residency research-intensive fellowship (general in-
ternal medicine, general pediatrics, health services, or
via the Robert Wood Johnson Clinical Scholars Pro-
gram) between 2002 and 2007. We identified eligible
respondents and their email addresses using publicly
available lists and direct contact with fellowship pro-
gram directors. Using an electronic, web-based survey
(REDCap), respondents were asked to report demo-
graphic information (gender, race, ethnicity) and nomi-
nate up to ten mentors they felt were particularly influ-
ential either during and/or up until five years after their
research-intensive fellowship. We manually extracted the
number of mentees’ total and first-author peer-reviewed

publications from PubMed over the same time period.
Two email reminders were sent, and respondents entered
a raffle for 1 of 23 Amazon gift cards (values $10–500).
We constructed a mentor-mentee network (Fig. 1),

created by linking mentors through shared mentees and
mentees through shared mentors, and calculated three
network characteristics: (a) mentee degrees, quantifying
the total number of mentors per mentee; (b) mean men-
tor betweenness centrality, quantifying the importance of
each mentor based on the proportion of linkages be-
tween network members for which the shortest went
through that mentor (larger numbers indicate greater
mentor importance); and (c) largest community member-
ship, assigning mentees to the largest interconnected
group of mentees and mentors. Using mentee-level mul-
tivariable linear regression adjusing for respondents’
gender, underrepresented minority status, clinical spe-
cialty, and fellowship institution reputation (based on
location at a top 25 research institution based on the
2016 US News and World Report ranking), we evaluat-
ed the association between network measures and the
mentees’ total number of publications and, as a second-
ary analysis, the number of first-author publications.

RESULTS

In total, 162 mentees representing 19 institutions com-
pleted our survey (51% response rate) and identified 471
unique mentors for a mean (SD) of 3.8 (2.1) mentors.
The majority of respondents were female (64%), and
few were underrepresented minorities (10%). Within five
years of completing fellowship, mentees had published a
mean (SD) of 12.3 (11) total and 6.5 (5.4) first-author
publications (Table 1). Mentees identifying mentors with
higher mean betweenness centrality had more total pub-
lications (p < 0.001). However, mentee degrees andPublished online October 22, 2018
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largest community membership were not associated with
the mentee’s total number of publications. In secondary
analyses, mean betweenness centrality and largest com-
munity membership were associated with first-author
publication quantity (p < 0.001 and p = 0.03, respective-
ly), but mentee degrees was not.

DISCUSSION

Understanding how mentors contribute to mentees’ academic
success is an important but understudied area. To our knowl-
edge, this study is the first to identify the relationship between
having mentors who are highly interconnected within the
generalist community with greater peer-reviewed publication
productivity, as well as the lack of relationship between other
mentorship measures, such as the number of mentors and
publication productivity. Our study has several limitations.
First, the constructed mentor-mentee network is sensitive to
the survey response rate and the accessibility of information
on graduates of research-intensive fellowships. Our findings
might differ with more respondents and identified mentors.
Second, our analysis did not include other factors, such as
mentees’ professional and familial obligations (e.g., caretak-
ing for aging parents or children), that could reduce the time
and ability to build mentorship relationships or complete
peer-reviewed publications.5, 6 Additional evaluations are
needed to describe the multi-faceted and dynamic nature of
mentor-mentee relationships, as well as the association be-
tween mentorship and publications or other forms of academ-
ic success. Future work should also validate or test additional
network measures quantifying mentorship from mentees’ and
mentors’ perspectives. Nonetheless, our study demonstrates
the ability to use network approaches to address important
issues regarding the relationship between mentors and success
for early career academic generalists.

Table 1 Characteristics of survey respondents and adjusted models evaluating the association between the number of publications and
mentorship network features

Characteristics of survey respondents (n = 162) Value
Female, n (%) 104 (64)
Underrepresented minority, n (%) 16 (10)
Fellowship at top 25 institution,* n (%) 136 (84)
Specialty, n (%)
Internal medicine 95 (59)
Pediatrics 43 (27)
Family medicine 22 (14)
Medicine-pediatrics 1 (1)

Total publications,** mean (sd) 12.3 (11)
First-author publications,** mean (sd) 6.5 (5.4)

Mentor-mentee network features
Mentee degrees, mean (sd) 3.8 (2.1)
Definition: total number of mentors identified

Betweenness centrality of the mentor, mean (sd) 6.9 (12.2)
Definition: interconnectedness of the mentors, range 0–100

Largest community, n (%) 98 (60)
Definition: belonging to the largest sub-community within the network

Association between total number of publications and network features Coefficient (95% CI) p value
Mentee degrees 0.67 (− 0.19 to 1.53) 0.13
Mean betweenness centrality of the mentor(s) 0.25 (0.11 to 0.39) < 0.001
Largest community membership 3.43 (− 0.19 to 7.06) 0.06

Association between number of first-author publications and network features
Mentee degrees 0.25 (− 0.16 to 0.66) 0.23
Mean betweenness centrality of the mentor(s) 0.12 (0.06 to 0.19) < 0.001
Largest community membership 1.97 (0.25 to 3.69) 0.03

Linear regression models were used to test, separately, the association between either the total number of publications or the number of first-author
publications and each of the three network variables: mentee degrees, mean betweenness centrality of mentor(s), and largest community membership.
All models controlled for the gender of the mentees, the underrepresented minority status, completing fellowship at a top 25 institution based on the
2016 US News and World Report ranking of research institutions (*), and the specialty of the mentee. The total number of publications and the number
of first-author publications during and within five years of completing the research-intensive fellowship (**) were collected for each mentee using
PubMed.

Fig. 1 Network graph of mentor-mentee community
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