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Abstract A consistent mentoring approach is key to unlocking the full benefits of men-
toring, ensuring effective oversight of mentoring relationships and preventing abuse of 
mentoring. Yet consistency in mentoring between senior clinicians and medical students 
(novice mentoring) which dominate mentoring processes in medical schools is difficult to 
achieve particularly when mentors practice in both undergraduate and postgraduate medi-
cal schools. To facilitate a consistent approach to mentoring this review scrutinizes com-
mon aspects of mentoring in undergraduate and postgraduate medical schools to forward a 
framework for novice mentoring in medical schools. Four authors preformed independent 
literature searches of novice mentoring guidelines and programmes in undergraduate and 
postgraduate medical schools using ERIC, PubMed, CINAHL, OVID and Science Direct 
databases. 25,605 abstracts were retrieved, 162 full-text articles were reviewed and 34 arti-
cles were included. The 4 themes were identified—preparation, initiating and supporting 
the mentoring process and the obstacles to effective mentoring. These themes highlight 
2 key elements of an effective mentoring framework-flexibility and structure. Flexibility 
refers to meeting the individual and changing needs of mentees. Structure concerns ensur-
ing consistency to the mentoring process and compliance with prevailing codes of conduct 
and standards of practice.
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Introduction

Mentoring nurtures professional and personal development (Buddeberg-Fischer and Herta 
2006; Frei et  al. 2010; Hawkins et  al. 2014; Irby 1986; Usmani et  al. 2011), improves 
research output (Sethi et  al. 2015), enriches educational programmes (Morzinski et  al. 
1996; Sethi et al. 2015) and boosts recruitment (Dimitriadis et al. 2012a; Sethi et al. 2015). 
However, heterogeneity amongst mentoring approaches described in the literature inhibit 
the achievement of consistent mentoring outcomes (Sambunjak et al. 2010).

Actualizing a consistent evidence-based approach to mentoring that would ensure con-
sistent mentoring experiences amongst mentees and nurture effective mentoring relation-
ships that underpin the success of mentoring programs continues to elude mentoring in 
medicine (Sng et  al. 2017). This is contributed by the conflation of mentoring practices 
with other educational roles like preceptorship, role-modelling, sponsorship, supervision 
and counselling (Loo et al. 2017; Sambunjak et al. 2010; Sng et al. 2017; Loo et al. 2017; 
Wahab et al. 2016). Moreover, the various forms of mentoring in medicine such as near-
peer, peer, family, leadership, youth, patient mentoring and novice mentoring (mentoring 
between a senior clinician and a medical student) bear distinctive features, specific goals 
and particular uses that require them to be considered separately in any proposed mentor-
ing framework (Kashiwagi et al. 2013).

Another confounding factor to the emergence of a consistent mentoring approach in 
medical training is mentoring’s nature (Sng et al. 2017). Recent reviews of mentoring in 
Internal Medicine suggest that mentoring exhibits evolving, adapting, goal-sensitive, con-
text-specific, mentee-, mentor-, organisation- and relationship-dependent characteristics 
(henceforth mentoring’s nature) that prevent simple comparisons of practice across differ-
ent sites and specialities (Loo et al. 2017; Sng et al. 2017; Toh et al. 2017; Wahab et al. 
2016). This dictates that mentoring processes must adapt to meet the particular needs, 
goals and requirements of mentees, mentors, host organizations and their relationships they 
share with one another impeding the development of a consistent approach applicable to 
different settings, goals and mentoring relationships (Loo et al. 2017; Sng et al. 2017; Toh 
et al. 2017; Wahab et al. 2016).

Such flexibility also raise concerns about the potential abuse of mentoring relationships 
and the adequacy of oversight of these mentoring processes (Eby et al. 2000, 2010; Loo 
et al. 2017; O’Neill 2001; Sng et al. 2017; Toh et al. 2017; Wahab et al. 2016). They also 
pose a unique challenge in Singapore where mentoring plays an increasingly important role 
in the curricula of both its British-inspired undergraduate medical schools and US-based 
postgraduate medical schools (Loo et al. 2017; Sng et al. 2017; Toh et al. 2017; Wahab 
et  al. 2016). This has required clinician educators practicing in both medical schools to 
provide concurrent mentoring support for medical students from diverse educational back-
grounds and facing varied challenges and priorities. Ensuing that overall training goals are 
met for both groups of medical students in a consistent manner and in compliance with 
prevailing codes of conduct and standards of practice can be difficult particularly when the 
needs of undergraduate medical students differ from those of postgraduate students.
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The need for this review

Ensuring a consistent approach to mentoring in both Singapore’s British-inspired under-
graduate medical schools and US-based postgraduate medical schools is key. To do so, 
this study acknowledges the characteristics of mentoring’s nature, the distinctiveness of 
prevailing mentoring approaches and the dominance of mentoring between a senior clini-
cian and a medical student in local mentoring practice and focuses upon novice mentor-
ing. Novice mentoring is defined as a dynamic, context dependent, goal sensitive, mutu-
ally beneficial relationship between an experienced clinician and junior clinicians and/or 
undergraduates that is focused upon advancing the development of the mentee (Loo et al. 
2017). In light that mentoring encompasses great heterogeneity in its implementation, and 
considering mentoring’s goal- and context-specific, mentor- and mentee-dependent nature, 
we limit the scope of this study to the confines of novice mentoring.

It is hoped that a consistent, transparent and efficient approach to novice mentoring will 
ensure effective oversight of mentoring processes and safeguard against the potential for 
abuse of mentoring relationships (Ackroyd and Adamson 2015; Straus et al. 2009).

Search strategy

Five authors (JHS, PYY, LK, TYS, AT) to carried out independent searches of guidelines 
and accounts of novice mentoring published between 1 January 2000 and 31 December 
2015 in the ERIC, Embase, Web of Science, PubMed, Cochrane Database of Systematic 
Reviews, CINAHL, OVID and Science Direct databases. The search terms used included 
“mentor”, “mentoring”, “mentorship”, “medical students”, “medical school” AND “medi-
cine” or their combinations. Included were accounts of UG and PG mentoring in all clini-
cal specialties within the medical school curricula. The authors were guided by the Best 
Evidence Medical Education (BEME) guidelines for reference (Haig and Dozier 2003) and 
aided by two librarians. The independent searches were carried out between the 3rd and 
15th of August 2017.

Focus was confined to mentoring programmes after 2000 as articles prior to 2000 were 
found to be more likely to conflate mentoring with other practices (Loo et al. 2017; Sng 
et al. 2017; Toh et al. 2017; Wahab et al. 2016). The search strategy is featured in Table 1.

Quality assessment of studies

Appraisals of selected articles were performed using the Medical Education Research 
Study Quality Instrument (MERSQI) and the Consolidated Criteria for Reporting Qualita-
tive Studies (COREQ) (Appendix 1).

Data extraction and analysis

Mentoring’s nature makes each mentoring program and relationship unique (Ikbal et al. 
2017) making valid comparisons of mentoring practice across different health care sys-
tems, disparate clinical settings and diverse goals difficult (Loo et al. 2017; Sng et al. 
2017; Toh et  al. 2017; Wahab et  al. 2016). The presence of multiple variables whose 
roles, associations and impact remain unclear and a wide range of research method-
ologies amongst prevailing reports of mentoring programs prevent the use of statistical 



674 Y. S. Tan et al.

1 3

Ta
bl

e 
1 

 P
IC

O
S

PI
CO

S
In

cl
us

io
n 

cr
ite

ria
Ex

cl
us

io
n 

cr
ite

ria

Po
pu

la
tio

n
M

ed
ic

al
 st

ud
en

ts
In

te
rv

en
tio

n
D

es
cr

ip
tio

n 
of

 m
en

to
rin

g 
pr

og
ra

m
m

es
 in

 m
ed

ic
al

 sc
ho

ol
 (b

ot
h 

un
de

rg
ra

du
at

e 
an

d 
po

stg
ra

du
at

e 
m

ed
ic

al
 sc

ho
ol

s)
 In

iti
at

in
g 

th
e 

m
en

to
rin

g 
re

la
tio

ns
hi

p
 R

ol
es

 a
nd

 re
sp

on
si

bi
lit

ie
s o

f a
 m

en
to

r
 E

va
lu

at
io

n 
of

 th
e 

m
en

to
rin

g 
pr

og
ra

m
m

e,
 m

en
to

r a
nd

 th
e 

m
en

te
e

 C
ha

lle
ng

es
 to

 th
e 

m
en

to
rin

g 
pr

oc
es

s a
nd

 h
ow

 to
 o

ve
rc

om
e 

th
em

 O
rg

an
is

at
io

na
l s

up
po

rt 
an

d 
str

at
eg

ie
s

M
en

to
rin

g 
in

 w
et

 b
en

ch
 

re
se

ar
ch

/la
b 

w
or

k
C

lin
ic

al
 te

ac
hi

ng
, s

up
er

-
vi

si
on

, p
re

ce
pt

or
sh

ip
, 

ad
vi

so
rs

hi
p

C
om

pa
ris

on
C

om
pa

ris
on

s o
f m

en
to

rin
g 

pr
og

ra
m

m
es

, c
om

m
en

ta
rie

s, 
re

fle
ct

iv
e 

an
d 

op
in

io
n 

pi
ec

es
O

ut
co

m
e

O
ut

co
m

es
 o

f m
en

to
rin

g 
on

 th
e 

m
en

to
r a

nd
 m

en
te

e
 P

er
so

na
l r

efl
ec

tio
ns

 a
nd

 e
xp

er
ie

nc
es

 E
va

lu
at

io
n 

fo
rm

s a
nd

 q
ue

sti
on

na
ire

s
 G

ra
de

s a
nd

 e
xa

m
in

at
io

n 
ou

tc
om

es
 fo

r m
en

te
es

St
ud

y 
de

si
gn

A
ll 

stu
dy

 d
es

ig
ns

 in
cl

ud
ed

:
 C

om
m

en
ta

rie
s, 

re
fle

ct
iv

e 
ar

tic
le

s, 
ed

ito
ria

ls
 D

es
cr

ip
tiv

e 
pa

pe
rs

 C
as

e 
stu

di
es

, s
ys

te
m

ic
 re

vi
ew

s, 
co

m
pa

ris
on

 p
ap

er
s, 

cr
os

s s
ec

tio
na

l s
tu

di
es

, r
et

ro
sp

ec
tiv

e 
an

d 
pr

os
pe

ct
iv

e 
stu

di
es

Sy
ste

m
ic

 re
vi

ew
s



675A framework for mentoring of medical students: thematic analysis…

1 3

pooling and analysis. These considerations coupled with an absence of an a priori 
framework for mentoring has necessitated the use of Braun and Clarke’s approach to 
thematic analysis (2006, p. 81).

Each reviewer (JHS, PYY, TYS, AT, LK) independently coded the same 10 included 
articles using Braun and Clarke’s (2006) approach to thematic analysis. Codes were con-
structed from the ‘surface’ meaning of the data. Semantic themes were identified from 
‘detail rich’ codes on various aspects of the mentoring process. Each author grouped the 
codes and listed the themes they identified. All the authors discussed the themes they 
identified online and at face-to-face meetings where the “negotiated consensual valida-
tion” approach was employed to achieve consensus upon a framework for coding (Braun 
and Clarke 2006; Sambunjak et  al. 2010). This framework was employed to indepen-
dently code the remaining articles and the “negotiated consensual validation” approach 
(Sambunjak et al. 2010) use utilised to forward a list of themes attained through discus-
sions and consensus amongst the authors.

The authors used the BEME Collaboration guide and the STORIES (STructured 
apprOach to the Reporting In healthcare education of Evidence Synthesis) statement to 
develop a narrative from the included articles (Frei et al. 2010; Sambunjak et al. 2006).

Results

25,605 abstracts were retrieved, 162 full-text articles were reviewed and 34 articles 
were included (Fig.  1). A breakdown of the medical specialties described in these 34 
articles is enclosed in Table 2.

Thematic analysis of the 6 cross sectional studies, 27 case studies and 1 commentary 
revealed 4 themes—preparation, initiating and supporting the mentoring process and 
the obstacles to effective mentoring.

A. Preparation for mentoring

Preparation for mentoring is undertaken by the host organization which oversees, 
administers and supports the mentoring program. Preparation for mentoring includes 
structuring the mentoring process, mentor selection and training, mentee briefing and 
creating a culture conducive for mentoring.

(i) Mentor training and selection

The selection of experienced mentors with proven track records in clinical mentoring 
improves mentoring experiences and outcomes (Areephanthu et  al. 2015; Kalen et  al. 
2010, 2012; Kalet et al. 2002; Pinilla et al. 2015; Stenfors-Hayes et al. 2010).

Mentoring outcomes are further enhanced by preparing mentors for their roles and respon-
sibilities (Boninger et al. 2010; Fornari et al. 2014a; Kalen et al. 2010, 2012; Lin et al. 2015; 
Murr et al. 2002; Oelschlager et al. 2011; Pinilla et al. 2015; Stenfors-Hayes et al. 2010; Zier 
and Coplit 2009). Mentors in nearly 32% of mentoring programmes in Germany (Meinel 
et al. 2011) and 63% of new US medical schools were received formal training (Fornari et al. 
2014a). Mentoring training ranged from providing mentors with information packs describ-
ing the mentorship programme (DeFilippis et al. 2016; Hawkins et al. 2014) to participation 
in workshops and seminars on mentoring, leadership and team building (Boninger et al. 2010; 



676 Y. S. Tan et al.

1 3

Fornari et al. 2014a; Kalen et al. 2010, 2012; Lin et al. 2015; Murr et al. 2002; Oelschlager 
et al. 2011; Pinilla et al. 2015; Stenfors-Hayes et al. 2010; Zier and Coplit 2009).

Oelschlager et al. described monthly faculty development activities including sessions 
on mentoring, teaching clinical skills and professionalism and giving feedback to keep 
mentors up-to-date and supported (Oelschlager et al. 2011).

(ii) Mentee preparation

Mentee preparation includes establishing clear mentoring goals with mentors and agree-
ment upon the form and frequency of communication and support that will be provided.

Mentee preparation is also enhanced through briefing and/or mentee training. For-
nari et al. reported that 13 of the 14 US medical schools surveyed required mentees to be 
trained for participation in mentoring (Fornari et al. 2014a). Mentee training ranged from 
use of information packs (Boninger et  al. 2010; Hawkins et  al. 2014) to participation in 
intensive foundation courses (Stewart et al. 2011) carried out by the host organisation.

(iii) Structured programme
(a) The importance of structure to mentoring processes

Database search 
ERIC 
Embase 
Web of Science 
PubMed 
Cochrane Library 
CINAHL 
OVID 
Science Direct 

Total = 25605 articles 

Excluded articles not relevant to 
mentoring programmes, strategies, 
recommendations 

162 articles 

Excluded articles that failed to meet the 
inclusion criteria and excluded articles 
based on the exclusion criteria 

Excluded articles that did not have 
enough information about mentoring 
programmes, strategies and 
recommendations 

34 articles included 

Fig. 1  PRISMA diagram
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Structured mentoring programs span the preparatory, initiation and supportive phases of 
the mentoring process providing orientation programmes, skills training and mentor train-
ing, preparing mentees for their mentoring experiences (Dimitriadis et al. 2012b; Fornari 
et al. 2014a; Meinel et al. 2011; Stanton et al. 2007) and enhancing a mentee’s sense of 
autonomy, connectivity and advocacy (Drolet et  al. 2014; Hauer et  al. 2005). Structured 
programs also establish codes of conduct and standards of practice, define the roles and 
responsibilities of mentees and mentors and stipulate the frequency, duration and form of 
mentoring meetings (Boninger et al. 2010; Coates et al. 2008) (Dobie et al. 2010; Kalen 
et al. 2015; Usmani et al. 2011).

Yet perhaps the most significant role of structured mentoring programs lies in its nurtur-
ing mentoring relationships, cultivating professional identities, role modelling and longitu-
dinal relationships, fostering a mentoring culture and enhancing mentoring experiences for 
mentors and mentees through employ of a consistent approach to mentoring interactions 
and oversight (Boninger et al. 2010; Coates et al. 2008). Most structured mentoring pro-
grammes were part of the formal curriculum (Murr et al. 2002; Dobie et al. 2010; Kalen 
et al. 2015; Usmani et al. 2011).

(b) Mentor to mentee ratio

25 articles discussed mentor to mentee ratios.

One‑to‑one mentoring

15 papers described one-to-one mentoring relationships. In some accounts mentors had 
multiple one-to-one relationships. Meinel et al. reported an average of 5.9 one-to-one men-
toring relationships (Meinel et al. 2011) and Fornari et al. reported mentors having up to 
20 relationships (Fornari et al. 2014b).

Mixed peer and novice mentoring, group mentoring

5 articles described simultaneous use of peer and novice mentoring highlighting signifi-
cant variances in mentor to mentee ratios. Usmani et al. reported a ratio of 1 mentor to 10 
mentees, Lin et al. used a ratio of 1:9 and Kalen et al. reported 1:4. These 3 papers though 
reported increased peer learning, group sharing and good personal support amongst par-
ticipants (Kalen et al. 2015; Lin et al. 2015; Usmani et al. 2011).

Von Der Borch et  al. described one-to-one mentoring supplemented by 12 students 
serving as junior mentors in a peer mentoring programme. No reports on the outcomes of 
this two-tiered mentoring system were provided (von der Borch et al. 2011). Pololi et al. 
also describes an “innovative collaborative” or peer group mentoring programme, finding 

Table 2  Breakdown of the 
mentoring programmes reviewed 
based on specialty

Specialty Number 
of papers

Emergency medicine 1
Surgery 2
Neurology 1
Research focused 3
General mentoring not specific to a specialty 27
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it ‘satisfying’ and cost-effective (Pololi et al. 2002). DeFilippis et al. found that the com-
bination of novice, near peer and peer mentoring allowed the formation of horizontal and 
vertical relationships, facilitating professional identity formation (DeFilippis et al. 2016).

These reports suggest that the size and complement of peer groups impacts the type of 
support provided. Smaller groups were better suited for personalised support and relation-
ship building whilst large groups suited support of professional issues (Kwan et al. 2015).

(ii) Promoting a culture of mentoring

Pinilla et al. reported that lunch conferences and lectures promoted awareness of mentor-
ing, garnered ‘political support’ and promoted collaboration between departments and per-
sonnel (Pinilla et al. 2015). The presence of dedicated mentoring programmes also helped 
to develop a culture for mentoring that enhanced mentee and mentor recruitment (Coates 
et al. 2008; Sethi et al. 2015; Stanton et al. 2007).

B. Initiating mentoring

The primary goal of the initiation process is to establish a personal relationship between 
the mentee and the mentor that will help sustain the relationship in changing conditions 
and through inevitable challenges. These themes consider the manner in which mentors 
and mentees are paired (matching):

Matching

13 articles discussed the matching process. Meinel et  al. described 3 dominant forms of 
matching which include allowing mentees to choose their mentors, random assignment of 
mentors to mentees and matching mentors to mentees based on specific criteria (Meinel 
et al. 2011).

(i) Mentee initiated mentoring relationships

Boninger et  al. described two forms of ‘mentee-initiated mentoring relationships’ (Bon-
inger et al. 2010). Mentees at Brown University were provided guidance on mentor selec-
tion whilst mentees at the University of Pittsburgh were not (Boninger et al. 2010). The 
impact of guiding mentees in their selection of mentors was not detailed (Boninger et al. 
2010).

Pinilla et al. offered mentees the option of selecting a mentor from a preselected group 
of 10 mentors with similar personal and professional interests. Nearly 88% of 842 mentees 
chose computer-‘matched’ mentors to help guide their selection of an appropriate mentor 
(Pinilla et al. 2015). The impact of this intervention was also not reported (Pinilla et al. 2015).

(ii) Random assignment of mentors

Stanton et al. at Harvard University (Stanton et al. 2007), Coates et al. at the University of 
California-Los Angeles (Coates et al. 2008), Kalen et al. at the Karolinska Institute (Kalen 
et al. 2010, 2012), Usmani et al. at Bahria University in Pakistan (Usmani et al. 2011) and 
Lin et al. at the China Medical University Hospital in Taiwan (Lin et al. 2015) found that 
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mentees randomly matched to mentors reported increased self-confidence and improved 
professional and personal development.

Not taking into account specialty inclinations and personal interests, Dobie., Haubert. 
and Oelschlager et al. described beneficial outcomes of randomly assigned mentoring rela-
tionships (Dobie et al. 2010; Haubert et al. 2011; Oelschlager et al. 2011).

(iii)  Guided assignment of mentors

Drolet et  al. however found that student who were matched to residents based on self-
identified professional and personal interests had more positive feelings towards surgeons 
and surgical careers and reported improved confidence and better clinical exposure (Drolet 
et al. 2014).

Stanton et al. reported that assignment of mentors to mentees was particularly success-
ful when mentee and mentor shared strong mutual interests (Stanton et al. 2007). Coates 
et al. found mentees allocated to mentors of the same gender, ethnicity and family status 
reported better mentoring experiences (Coates et al. 2008).

(iv)  Study of various forms of matching

In a survey of 14 ‘new’ medical schools Fornari et  al. reported that 7 medical schools 
allowed students to select their own mentors and 7 schools randomly assigned mentors. 
The authors did not offer comparisons of the outcomes of these approaches (Fornari et al. 
2014a).

C. Supporting the mentoring process

Meinel et al.’s study of mentoring German medical schools described matching in 22 pro-
grammes. 10 programmes allowed mentees to choose their mentors, 7 facilitated mentee-
initiated relationships by providing online mentoring profiles, 1 used paper -based men-
tor profiles, 2 programmes used personal interviews and 1 programme used regular ‘get 
together’ events to acquaint mentees with potential mentors. 6 of the 12 remaining pro-
grammes randomly assigned mentors to mentees whilst the other 6 matched mentors to 
mentees based on specific criteria. The matching criteria for the various approaches and 
their outcomes were not stated (Meinel et al. 2011)

Support of mentoring relationships is largely undertaken by the host organization which 
provides resources and structure to support newly formed mentoring relationships.

Mentoring resources

The provision of administrative and financial support helps mentoring to be sustainable 
and overcome practical barriers to mentoring.

(i) Administrative support

Administrative support in the form of student assistants, secretaries, non-scientific mem-
bers of staff (Meinel et al. 2011) and hospital assistants (Lin et al. 2015) is important to 
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the effective running of the mentoring programme and in supporting mentees and mentors 
(Pinilla et al. 2015).

(ii) Financial

Financial support for the programme is critical. Meinel et al. reported that 50% of mentor-
ing programmes surveyed received funding from the university, 36% of programmes are 
funded by tuition fees and 23% programmes used third party funds (Meinel et al. 2011). 
Pinilla et al. employed ‘event-specific sponsors’ to fund their mentoring programme (Pin-
illa et al. 2015) whilst Pololi et al. required department chairs and section heads to allocate 
formal mentoring time for newly appointed mentors (Pololi et al. 2002).

(iii)  Incentives

Whilst Usmani et al. believed that that “mentoring is an altruistic act not undertaken for 
incentives or any other self-benefit” (Usmani et  al. 2011) and Kalen et  al. reported that 
mentors at the University of California-Los Angeles gave their time “without meaningful 
compensation” (Kalen et al. 2015), other authors found that financial remuneration, aca-
demic promotion and formal recognition for mentoring efforts enhanced mentoring efforts 
(Kalen et al. 2010; Lin et al. 2015). Von Der Borch et al. and Lin et al. noted that recogni-
tion for outstanding mentorship increased personal satisfaction and advanced the careers of 
mentors (Lin et al. 2015; von der Borch et al. 2011).

Fornari et  al. found 25% of programmes compensated mentors for their mentor-
ing efforts while some mentoring programmes provided access to institutional facilities 
and library resources as incentives to mentors (Fornari et  al. 2014a). Areephanthu et  al. 
reported use of flexible organisational research funding that provide mentors the freedom 
to pursue their individual research interests (Areephanthu et al. 2015) whilst Oelschlager 
et al. reported that 25% of the salary of college mentors were funded by the dean’s office as 
incentive for mentors (Oelschlager et al. 2011).

D Obstacles to effective mentoring

(i) Lack of time

A lack of time and insufficient mentoring compromised appropriate and timely support of 
mentees (DeFilippis et al. 2016; Murr et al. 2002; Usmani et al. 2011), hampered the matu-
ration of mentoring relationships (Kalen et al. 2015; Lin et al. 2015; Santoro et al. 2010) 
and impeded the development of professional identities (Kalen et al. 2015; Santoro et al. 
2010). Fornari et  al. and Pololi et  al. noted that ‘protected time’ helped circumvent this 
obstacle (Fornari et al. 2014a; Pololi et al. 2002).

(ii) Difficulties with faculty recruitment

5 articles highlighted concerns about faculty recruitment (Drolet et al. 2014; Garmel 2004; 
Lin et  al. 2015; Stanton et  al. 2007; Stewart et  al. 2011). 3 articles discussed the prob-
lems associated with a lack of mentors from different backgrounds to support all mentees 
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groups (DeFilippis et al. 2016; Kwan et al. 2015; Thomas-Squance et al. 2011). Stanton 
et al. reported that steering committees could help circumvent this limitation by helping to 
recruit mentors, supervise the matching process, oversee faculty training and development 
and conducting programme reviews (Stanton et al. 2007).

(iii) Balance to the structured program

In the effort to standardize mentoring across similar settings, Aagaard and Hauer who reit-
erate the imperative to maintain flexibility within the mentoring structure to support the 
various roles and functions of mentors (Aagaard and Hauer 2003).

Discussion

There is a need to balance consistency in mentoring approaches whilst retaining flexibil-
ity to meet the individual needs of mentees and mentors across the mentoring journey. 
The Mentoring Framework derived from the themes identified in this review seeks to 
ensure that mentoring support is utilised to its full potential whilst being sufficiently 
flexible to address the changing needs and evolving nature of mentoring relationships 
within the confines of acceptable practice.

The Mentoring Framework inculcates evidence-based recommendations to bridge 
gaps in practice and provide consistent guidance across the various phases of the men-
toring process. This framework allows for differences in setting, healthcare systems and 
culture and serves to operationalise an effective program around the key elements of 
successful mentoring programs.

A framework for mentoring in medical schools

The Mentoring Framework pivots upon 5 pillars: (a) programmatic structure; (b) over-
sight by a host organization; (c) integrating mentoring with existing medical training 
curricula; (d) employing a guided matching process; (e) recommendation for mentor 
and mentee training.

At the heart of this framework is the host organisation, instilling the values, roles and 
responsibilities of the program, enshrining organisational culture, providing adminis-
trative, financial and matching support, overseeing preparation, initiation and support 
of the mentoring process, and policing compliance of prevailing standards and codes 
of practice. For universities such as the National University of Singapore which hosts 
the Duke-NUS Medical School (postgraduate) and the Yong Loo Lin Medical School 
(undergraduate), the developing number of US medical schools that run premedical pro-
grammes in tandem with their established post-graduate programmes and the expand-
ing number of British, Australian and New Zealand universities that offer postgraduate 
entries to medicine in addition to established undergraduate courses; an effective frame-
work is essential to maintain oversight of the mentoring processes.

The Mentoring Framework proposed here adopts a guided matching process overseen 
by a host organization to ensure mentees are provided with the best opportunities to 
select appropriate mentors to build well-supported and ‘safe’ mentoring relationships 
with that will span their university education and potentially beyond (Table 3).
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Table 3  The mentoring framework

1. The Host Organization
 The mentoring program should be overseen by a host organization that must invested in the mentoring 

process providing administrative, financial, educational and research support to the program along with 
incentives and recognition for mentors and mentees. Critically the host organization should build and 
oversee the mentoring program and address obstacles to effective mentoring

 The host organization should support effective communication between mentees and mentors and appro-
priate evaluation of the program

2. Clear goals and focus of the mentoring program
 Potential mentees and mentors should be aware of the scope and focus of the mentoring program, 

have access to the curriculum information, timelines and time commitments for the program and the 
expectations, codes of conduct and the standards of practice that they will be held to. This will aid their 
decisions as to whether to pursue a mentoring relationship. It is clear that mentees and mentors who 
are informed about what the focus of the mentoring process, the expectations and the ultimate goals of 
the program fare better. It also helps in the selection process with motivated mentors and mentees more 
likely to enrol in the program

3. Formal recognition of the mentoring program
 Having the mentoring program recognized and supported by a hospital or university department will lend 

credibility to the program and ensure sustainability, oversight and transparency to the program
4. Structured program
 Recruitment, staff retention, support and oversight of the mentoring process is made possible when the 

mentoring program is structured replete with a clearly stated mentoring approach and support mecha-
nism and is acknowledged within the medical curricula. At the heart of it, the structured program seeks 
to provide consistency, accountability and transparency to the mentoring process. The structure of the 
mentoring program allows the host organization to meet many of its roles and responsibilities to the 
program, mentees and mentors

 The structure of the mentoring program however must be flexible enough to cope with the heterogeneous 
and unpredictable nature of the mentoring relationships within the confines of accepted standards of 
practice and codes of conduct

5. Mentor Recruitment
 Would be mentors with good mentoring track records, good references and motivated to mentor in the 

clinical settings should be invited to participate in the program
6. Mentors training
 All mentors must be briefed on the goals, roles, responsibilities, scope and mentoring approach used in 

the program. Mentors are trained in communication skills, to appraise the needs of mentees, nurture 
and develop mentoring relationships and provide timely, individualized, appropriate mentoring support. 
Mentors may also be trained in research skills for mentoring research projects and providing feedback 
and be aware of the codes of conduct, practice standards, timelines, communication options and support 
and feedback mechanisms available to them and to mentees

 Mentors should be provided a list of senior mentors whom they can select from to mentor them. Wherever 
possible new mentors will co-mentor a few mentees with the senior mentor both to be guided and to be 
provided feedback

7. Near-peer, peer and group mentoring
 There is little agreement on the use of near-peer, peer and group (NPG) mentoring nor its role as support 

for mentors and de facto oversight of individual mentoring relationships
 Should NPG mentoring be employed, potential NPG mentors need to be trained on mentoring skills 

to support and assess mentees, recognize when to escalate issues to the mentor and be provided with 
mentoring oversight by senior mentors. In addition, NPG mentors must be made aware of the codes of 
conduct, practice standards, communication options and support mechanisms available for mentees
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Table 3  (continued)

 The data on the appropriate number of mentees in a group is unclear however this could be determined 
by data that shows that small groups work best with around 5–8 members (Mills 2013), the focus of the 
mentoring relationships with professional focused relationships favouring large groups and small groups 
being better for the provision and nurturing of personal relationships. Other considerations include the 
mentee’s characteristics, abilities, backgrounds and preferences, the mentor’s abilities and preferences 
and the position of the host organization

8. Informal interactions with available mentors
 Interested mentees meeting who meet the inclusion criteria for the program should be encouraged to meet 

potential mentors to foster ‘personal connections’ which are largely determined by shared interests and 
goals. This is also an opportunity for mentees to enquire about the program in more detail, discuss the 
mentoring project for example or to discuss particular support that they require

 These occasions also provide a chance for NPG mentors to make contact with would-be mentees and sup-
port their selection process and build personal relationships

9. Mentee recruitment
 Mentees need to be assed for their motivations, ability, goals, expectations, availability and understanding 

of the mentoring process and the mentoring program. Their demographics and goals, values, beliefs, 
interests and expectations should be documented to help the matching process

10. Mentee training
 Mentees selected for the program are keen for guidance on mentor selection should be briefed on how to 

select mentors, the mentor’s roles and responsibilities and what to expect from a mentoring relationship. 
In addition, mentees must be made aware of the codes of conduct, practice standards, timelines, com-
munication options and support mechanisms

11. Matching
 Most medical students do not get the opportunities to work closely with senior clinicians and thus estab-

lish mentee-initiated mentoring relationships. Matching mentors to mentees circumvents this problem 
and is more sustainable in larger mentoring programs

 Matching should consider the mentees and mentors demographics, backgrounds, interests, values, beliefs, 
goals and motivations in carrying out the matching processes.

12. Vetted matching
 The matching process should be supported by the host organization and mentees should be provided with 

a pool of approved mentors with similar goals, interests and demographic and sociocultural backgrounds 
where possible. Personal characteristics of mentors and mentees must be a central consideration in any 
matching process. Mentees are provided with a list of vetted mentors to select from

13. Establish pre-mentoring meetings
 To set expectations, a code of conduct, responsibilities, timelines and the type, frequency and duration of 

mentoring interactions, pre-mentoring meetings should be established. These decisions agreed upon by 
mentees and mentors must also lie within the confines of acceptable practice parameters

14. ‘Trial period’
 Allow mentees and mentors a specified duration to see if they can work together. If this is not possible 

assess the reasons for the failings and re-match mentees to other mentors
15. Feedback and Evaluation
 A critical aspect of a mentee’s role is to update the mentor about changes in their circumstances and to 

provide feedback on their mentoring experiences. This process must necessarily be anonymous and be 
overseen by the host organization

 Mentors trained in providing feedback must be easily accessible to mentees and be able to provide indi-
vidualised, timely, appropriate and specific feedback and support to mentees.

 Mentoring requires regular evaluation to direct and improve mentoring processes and to allow organiza-
tions proper oversight over the mentoring relationship. At present, however, there is a lack of consensus 
in the literature on the best method and approach to mentoring evaluations and current evidence for 
existing mentoring assessment tools is weak
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The consistent approach to mentoring, regular reviews, use of reflective diaries and 
feedback will facilitate oversight and policing of the mentoring processes.

Limitations

There are many areas that are not addressed by either the results of the literature review 
nor the framework proposed. The manner that mentees and mentors are selected, the 
content of mentor and mentee training and pre-mentoring meetings, the optimal men-
toring approach and means for nurturing personalised mentoring relationships remain 
unclear.

Similarly, how mentoring relationships response to a dynamic environment and how 
mentoring environments are created have not been clearly established and require fur-
ther study. Variability in the capacity for many programs to meet such recommendations 
also raises questions as to the viability of the Mentoring Framework.

A significant limitation of this study is the presence of a heterogeneity of tools and 
approaches used to evaluate mentoring programs. Use of Scandura and Ragins’s 15-item 
mentoring questionnaire (Jackson et al. 2003; Lin et al. 2015; Scandura and Ragins 1993), 
the Mentorship Profile Questionnaire and Mentorship Effectiveness Scale (Dimitriadis 
et al. 2012a), standardised test scores and publication records (Areephanthu et al. 2015), 
Mentoring Competency Assessment inventory (Fleming et  al. 2013) and surveys based 
on the Association of American Medical Colleges (AAMC) Graduation Questionnaire 
(Coates et al. 2008) used in the articles reviewed here provide different often inadequate 
information on the mentoring process. The heterogeneity in methods used to evaluate men-
toring make comparisons across settings difficult (Aagaard and Hauer 2003; DeFilippis 
et al. 2016; Kalen et al. 2010; Santoro et al. 2010; Stenfors-Hayes et al. 2010; Usmani et al. 
2011).

Table 3  (continued)

16. ‘Protected time’
 Dedicated time for mentoring helps build relationships, allows regular contact and appraisal of mentees 

and supports mentoring efforts. This may help determine whether multiple one to one mentoring rela-
tionships are feasible and whether NPG mentoring ought to be employed ‘time pressed’ mentors

17. Monitor progress
 Continuous, multisource feedback and reviews of mentoring relationships are critical and must include 

input from mentors and mentees and be carried out by the host organization and overseen by a senior 
mentor

 Part of this process could include the use of feedback and reflections to the mentor and to the host organi-
zation and face-to-face reviews with a senior and independent mentor to review the process and support 
mentees and mentors

18. Systems based thinking
 Whilst there is little data on the mentoring environment that supports and nurtures the mentoring relation-

ships and process, host organizations must consider the environment in which mentoring relationships 
take place, assessing the influences upon them and the effect that the relationships and the program may 
have upon the environment
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Future research

More work is required to improve prevailing assessment tools and assessment of outcome 
measures too. Multisource longitudinal studies of mentoring relationships and evaluations 
of the effects of various factors on the dynamic and evolving nature of mentoring ties need 
to be carried out. Thus only can the impact of this framework be appropriately analysed.

Greater understanding of the mentoring environment, impact of the evolving nature of 
mentoring relationships, and the continually changing context upon the mentoring process 
still require elucidation, as does the curricula that would house such a program.

The future of mentoring in medical school looks promising and the potential for recog-
nition and inculcation of mentoring programs into the formal medical curricula is likely to 
grow from these efforts. Yet, there is still much to be done and focus must turn to the bet-
ter understanding of the nature and evolution of mentoring relationships and the dynamic 
every-changing environment that mentoring exists in.
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Appendix 1

References Study details Intervention MERSQI score COREQ score

Pinilla et al. (2015) Quantitative
Case study
Single center study at 

the Ludwig Maxi-
milians-Universität 
Munich during the 
2009–1013 academic 
year

N = 3403 medical 
students and 399 
mentors

Two-tiered program 
with a peer-men-
toring concept for 
preclinical students 
and a 1:1-mentoring 
concept for clinical 
students aided by 
a fully automated 
online-based match-
ing algorithm

8.5 NA

Kalen et al. (2010) Quantitative
Intervention, Post 

survey
Single center study at 

Södersjukhuset dur-
ing the 2005–2006 
academic year

N = 118 students and 
101 mentors

Offered a personal 
mentor for 2 years 
and followed up 
via a questionnaire 
when the mentor-
ing programme was 
completed

10.5 NA
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References Study details Intervention MERSQI score COREQ score

Kalen et al. (2012) Qualitative
Intervention, post 

survey
N = 12 medical 

students

Medical students who 
had finished their 
two preclinical years 
and were taking their 
first clinical course 
were offered a men-
tor for 2 years

NA 22

Kalen et al. (2015) Qualitative
Case study, post survey
Single study center 

at the Karolinska 
Institutet, Sweden

N = 16 medical 
students

Students had com-
bined group and 
one-to-one mentor-
ing that is given 
throughout their 
studies. The mentor-
ing programme 
was focused on the 
non-medical skills 
of the profession 
and used CanMEDS 
roles of a physician 
for students’ self-
assessment

NA 24

Aagaard and Hauer 
(2003)

Quantitative
Case study, post survey
Single center study 

at the University 
of California, San 
Francisco

N = 302 students

Two programs 
provided personal 
support and career 
advising

13 NA

Hawkins et al. (2014) Quantitative and 
qualitative

Intervention, post 
survey

Single center study at 
the Great Western 
Hospital in Swindon

N = 34

Final year medical 
students were allo-
cated a junior doctor 
mentor at the start 
of their attachments. 
A questionnaire was 
conducted at the end 
of their placement 
3 months later

11.5 NA

Drolet et al. (2014) Quantitative
Intervention, pre-and 

post-survey
N = 24 students in 

the course (100%) 
and 147 students in 
the control group 
(67%) completed the 
surveys

A preclinical elective 
in surgery was devel-
oped, which served 
as an organized 
curriculum for junior 
medical students to 
experience surgery 
through a paired 
resident-mentorship 
model

14 NA
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References Study details Intervention MERSQI score COREQ score

von der Borch et al. 
(2011)

Qualitative and Quan-
titative

Needs assessment, 
Preliminary survey, 
focus group and 
sign-up surveys

Single study center at 
the Ludwig-Maxi-
milians-University 
(LMU) Munich 
School of Medicine 
during the 2007–
2008 academic years

Focus groups with 
selected medical 
students (n = 24) and 
faculty physicians 
(n = 22)

All students signing 
up for the individual 
mentoring completed 
a survey addressing 
their expectations 
(n = 534)

NA 13 19

Stenfors-Hayes et al. 
(2010)

Qualitative
Thematic analysis
Single center study at 

the Södersjukhuset, a 
Karolinska Institutet 
teaching hospital

N = 83 for question-
naires and N = 10 for 
focus groups

Participants were 
involved in a men-
tor programme at 
Södersjukhuset, a 
Karolinska Institutet 
teaching hospital, 
aimed to provide 
the students with a 
channel into the part 
of the medical pro-
fession not covered 
by factual knowl-
edge and to discuss 
topics not covered 
in the educational 
programme

NA 18

Dimitriadis et al. 
(2012a, b)

Qualitative and quan-
titative

Intervention, pre, dur-
ing and post survey

Single center study at 
the Munich Medical 
School

N = 534 students and 
203 mentors

A mentoring program 
was established 
at LMU School 
of Medicine and 
launched in May 
2008

13 NA
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References Study details Intervention MERSQI score COREQ score

Zuzuarregui and 
Hohler (2015)

Quantitative
Case study
Students involved in 

the comprehensive 
opportunities for 
research and teaching 
experience program

To promote medical 
student interest in an 
academic career in 
neurology, a faculty 
member developed a 
one-on-one mentor-
ship program in the 
2010–2011 academic 
year based on the 
issues identified 
by the Interna-
tional Campaign to 
Revitalise Academic 
Medicine

From 2010 to 2012, 
the faculty director 
initiated an informal 
process to students 
entering into neurol-
ogy with oppor-
tunities in clinical 
research

Beginning in the 
2012–2013 academic 
year, the faculty 
director developed a 
teaching curricu-
lum for interested 
students

10 NA

Stewart et al. (2011) Quantitative
Case study
Single center study at 

the Johns Hopkins 
University School of 
Medicine

N = 124 in its transi-
tional one semester 
class and N = 119 
in its first complete 
two-semester class

The Longitudi-
nal Ambulatory 
Clerkship provides 
first year medical 
students with their 
initial exposure to 
clinical medicine 
during a 12-month 
experience consist-
ing of weekly clinic 
sessions with a 
practicing physician-
mentor (preceptor) 
and longitudinal 
experience with 
a population of 
patients

13 NA
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References Study details Intervention MERSQI score COREQ score

Pololi et al. (2002) Quantitative and 
qualitative

Single center study at 
the Brody School 
of Medicine at East 
Carolina University 
during the 1999–
2001 academic years

N = 18 faculty mem-
bers

To facilitate faculty in 
their career develop-
ment, the authors 
implemented and 
evaluated an innova-
tive collaborative, or 
peer-group, mentor-
ing program at their 
medical school. The 
80-h Collaborative 
Mentoring Program 
spanned 8 months 
and consisted of 
an initial three-day 
session followed by 
a full-day program 
once a month for 
6 months

9.5 19

Dobie et al. (2010) Qualitative
N = 30 physician 

mentors
Single center study at 

the School of Medi-
cine, University of 
Washington, Seattle, 
Washington

Each mentor is 
assigned six students 
at matriculation with 
gender balance and 
representation from 
throughout the five 
state region; there is 
no attempt to match 
specialty or other 
interests. Mentors 
then reports their 
perspectives on 
mentoring medical 
students during the 
third year of the 
program implemen-
tation

NA 26

Areephanthu et al. 
(2015)

Quantitative
Analyses of ICR 

course enrollment 
and applications to 
the PSMRF program 
of data from all 
medical students who 
attended UKCOM 
between 2007 and 
2014

NA 13.5 NA

Boninger et al. (2010) Qualitative
Case study
Describing and com-

parison of scholarly 
projects between 
two medical schools 
namely The Univer-
sity of Pittsburgh 
School of Medicine 
and the Warren Alp-
ert Medical School 
of Brown University

Scholarly projects 
entail mentored 
study in a single 
topic area and may 
include classical 
hypothesis-driven 
research, literature 
reviews, or the crea-
tion of a medically 
related product

NA NA
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Santoro et al. (2010) Quantitative
Single center study at 

the Albert Einstein 
College of Medicine 
during the 2000–
2006 academic years

N = 188 individuals

Participants partici-
pated in the College 
of Medicine’s Clini-
cal Research Train-
ing Program, which 
is a 2-year training 
program entails a 
didactic course of 
study in statistics, 
epidemiology, data 
analysis, research 
ethics, grant writing, 
and scientific

10.5 NA

DeFilippis et al. (2016) Case study
Single center study at 

the Weill Cornell 
Medical college

N = 29 mentors and 58 
medical students

To improve mentor-
ship opportunities 
for female medical 
students, a pilot 
mentoring pro-
gramme for women 
in medicine was 
established in the 
autumn of 2013 at 
Weill Cornell Medi-
cal College

NA NA

Zier and Coplit (2009) Quantitative
Case study
Single center study 

at the Mount Sinai 
School of Medicine

N = 4 students

The Individual 
Scholarly Project 
and Independent 
Research Experi-
ence (INSPIRE) was 
created to enable 
fourth-year students 
to conduct men-
tored, independent 
scholarly projects 
to develop critical 
thinking skills and 
intellectual inde-
pendence.

INSPIRE featured 
weekly sessions 
in which stu-
dents shared their 
progress, heard 
about the careers of 
physician scientists, 
and participated in 
presentation skills 
workshops

10.5 10
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Coates et al. (2008) Quantitative
Intervention, pre and 

post study
Case study
Single center study 

at the David Geffen 
School of Medicine 
at the University 
of California–Los 
Angele

Fourth year students 
underwent a The 
College Program, 
where students 
would affiliate with 
a network of faculty 
whose specialties 
reflected a particular 
type of thought pro-
cess. These colleges 
would serve as the 
foundation for their 
curricular program 
and mentoring needs 
as they transitioned 
to their eventual 
careers

13.5 NA

Hauer et al. (2005) Qualitative
Single center study 

at The University 
of California, San 
Francisco, School of 
Medicine during the 
2001 academic year

N = 24 fourth year 
medical students

NA NA 21

Kwan et al. (2015) Quantitative
Case study
Single center study 

at the Queen’s 
University School of 
Medicine during the 
2012–2013 academic 
years

N = 115 medical 
trainees

115 medical trainees 
attended large- and 
small-group mentor-
ing sessions lasting 
2 h each

8 NA

Kosoko-Lasaki et al. 
(2006)

Quantitative
Case study
Dual center study at 

Creighton University 
and Wake Forest 
University

N = 130 students

Mentoring program 
were established in 
Creighton University 
and Wake Forest 
University to assist 
women and minority 
students and faculty 
in being accom-
plished in their 
academic pursuits

11 NA

Garmel (2004) Case study NA NA NA
Fornari et al. (2014a, 

b)
Quantitative
N = 14 medical school

Medical schools had 
their own mentor-
ing programs. 
Evaluation was 
done to compare the 
development of these 
mentoring programs

13.5 NA
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Usmani et al. (2011) Qualitative and Quan-
titative

Single center study at 
the Bahria University 
Medical and Dental 
college, Karachi, 
Pakistan

N = 22 mentors

The Bahria University 
Medical and Dental 
College (BUMDC) 
implemented a struc-
tured mentorship 
programme since the 
foundation of col-
lege. There are 200 
students of first and 
second year MBBS; 
thus the mentor 
mentee ratio is 
approximately 1:10

13.5 NA

Kalet et al. (2002) Case study
Involves students dur-

ing the first two years 
of medical school

N = 78

Student-mentoring 
program is to 
advance the profes-
sional development 
of our students dur-
ing the first 2 years 
of medical school 
through regular 
group meetings 
with skilled, trained 
faculty facilitators

The Master Scholar 
Program features 
five theme-based 
societies composed 
of students and fac-
ulty who share inter-
ests in the theme. 
The themes are for 
examples bioethics/
human rights, health 
policy/public health, 
arts/humanities in 
medicine, biomedi-
cal/health sciences, 
medical informatics/
biotechnology)

NA NA

Murr et al. (2002) Case study
Single center study 

at the University 
of California San 
Francisco

UCSF has developed 
a formal structure 
to advise medical 
students. A selection 
committee, chaired 
by the associate dean 
of student affairs, 
appointed five fac-
ulty mentors to head 
advisory colleges. 
These five colleges 
serve as the advis-
ing and well-being 
infrastructure for the 
students

NA NA
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Lin et al. (2015) Quantitative
Intervention, Post 

study
Single center study at 

the China Medical 
University Hospital 
during the 2013–
2014 academic year

N = 118

China Medical 
University Hospital 
(CMUH) redesigned 
a clinical mentor-
ing program that 
was first instituted 
in 2001, aimed 
at enhancing the 
learning life of 
clerks, improve their 
socialization, and 
provide counseling 
services, particularly 
regarding their clini-
cal learning progress

13 NA

Haubert et al. (2011) Qualitative and Quan-
titative

Intervention, Pre and 
Post study

Single study center 
at the Ohio State 
University College of 
medicine during the 
2008–2009 academic 
years

Five programs 
designed to involve 
surgeons as educa-
tors in the medical 
school curriculum 
were implemented. 
The first program, 
started in 2008, 
introduced surgical 
faculty into the 
first-year medical 
student anatomy 
dissection laborato-
ries. Other programs 
initiated in 2008 
included: Surgical 
Clinical Correlates 
in Anatomy, which 
involved faculty 
teaching through 
cadaver surgery; 
Clinical Pathologic 
Conferences in Anat-
omy, a surgeon-led 
conference based on 
clinical cases; and a 
women’s faculty-
student mentorship 
program. Table 
Rounds, a surgeon-
led anatomy review 
that used clinical 
scenarios to quiz 
students was begun 
in 2009

12.5 NA
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Scheckler et al. (2004) Case study
Single center study at 

The University of 
Wisconsin Medical 
School

The Class Mentor 
Program at the Uni-
versity of Wisconsin 
Medical School is a 
mentorship program 
of an entire class of 
students for their full 
4 years by a single 
senior clinician 
where the Class 
Mentor dedicates 
50% of the time to 
mentorship efforts

NA NA

Stanton et al. (2007) Case study
Describe an explicit 

approach to integra-
tion used at Harvard 
Medical School 
since 2003 that 
aims to enhance 
students’ learning 
in medical school 
and throughout their 
medical careers: the 
Mentored Clinical 
Casebook Project

The MCCP was imple-
mented at Harvard 
Medical School 
(HMS) in 2003. It 
is a yearlong project 
in which each 
participating medical 
student works with 
one clinician and one 
patient. The student 
spends as much time 
as possible with the 
patient in office and 
hospital appoint-
ments and also 
visits the patient’s 
home. The student, 
in consultation with 
his or her men-
tor, defines all the 
components of the 
patient’s health situ-
ation (including the 
patient’s story, the 
pathophysiology of 
the health problem, 
socioeconomic 
issues, cultural 
issues, etc.)

NA NA

References

Aagaard, E. M., & Hauer, K. E. (2003). A cross-sectional descriptive study of mentoring relationships 
formed by medical students. Journal of General Internal Medicine, 18(4), 298–302.

Ackroyd, R., & Adamson, K. A. (2015). Mentoring for new consultants. The Journal of the Royal Col-
lege of Physicians of Edinburgh, 45(2), 143–147. https ://doi.org/10.4997/jrcpe .2015.212.

Areephanthu, C. J., Bole, R., Stratton, T., Kelly, T. H., Starnes, C. P., & Sawaya, B. P. (2015). Impact 
of professional student mentored research fellowship on medical education and academic medicine 
career path. Clinical and Translational Science, 8(5), 479–483. https ://doi.org/10.1111/cts.12289 .

https://doi.org/10.4997/jrcpe.2015.212
https://doi.org/10.1111/cts.12289


695A framework for mentoring of medical students: thematic analysis…

1 3

Boninger, M., Troen, P., Green, E., Borkan, J., Lance-Jones, C., Humphrey, A., et  al. (2010). Implemen-
tation of a longitudinal mentored scholarly project: An approach at two medical schools. Academic 
Medicine, 85(3), 429–437. https ://doi.org/10.1097/acm.0b013 e3181 ccc96 f.

Braun, V., & Clarke, V. (2006). Using thematic analysis in psychology. Qualitative Research in Psychology, 
3(2), 77–101. https ://doi.org/10.1191/14780 88706 qp063 oa.

Buddeberg-Fischer, B., & Herta, K. D. (2006). Formal mentoring programmes for medical students 
and doctors—a review of the Medline literature. Medical Teacher, 28(3), 248–257. https ://doi.
org/10.1080/01421 59050 03130 43.

Coates, W. C., Crooks, K., Slavin, S. J., Guiton, G., & Wilkerson, L. (2008). Medical school curricular 
reform: Fourth-year colleges improve access to career mentoring and overall satisfaction. Academic 
Medicine, 83(8), 754–760. https ://doi.org/10.1097/acm.0b013 e3181 7eb7d c.

DeFilippis, E., Cowell, E., Rufin, M., Sansone, S., & Kang, Y. (2016). Innovative mentoring for female 
medical students. The Clinical Teacher, 13(5), 381–382. https ://doi.org/10.1111/tct.12408 .

Dimitriadis, K., von der Borch, P., Stormann, S., Meinel, F. G., Moder, S., Reincke, M., et  al. (2012a). 
Characteristics of mentoring relationships formed by medical students and faculty. Medical Education 
Online, 17, 17242. https ://doi.org/10.3402/meo.v17i0 .17242 .

Dimitriadis, K., von der Borch, P., Stormann, S., Meinel, F. G., Moder, S., Reincke, M., et  al. (2012b). 
Characteristics of mentoring relationships formed by medical students and faculty. Medical Education 
Online, 17(1), 17242. https ://doi.org/10.3402/meo.v17i0 .17242 .

Dobie, S. S., Smith, S., & Robbins, L. (2010). How assigned faculty mentors view their mentoring relation-
ships: An interview study of mentors in medical education. Mentoring and Tutoring: Partnership in 
Learning. https ://doi.org/10.1080/13611 267.2010.51184 2.

Drolet, B. C., Sangisetty, S., Mulvaney, P. M., Ryder, B. A., & Cioffi, W. G. (2014). A mentorship-based 
preclinical elective increases exposure, confidence, and interest in surgery. American Journal of Sur-
gery, 207(2), 179–186. https ://doi.org/10.1016/j.amjsu rg.2013.07.031.

Eby, L. T., Butts, M. M., Durley, J., & Ragins, B. R. (2010). Are bad experiences stronger than good ones 
in mentoring relationships? Evidence from the protégé and mentor perspective. Journal of Vocational 
Behavior, 77(1), 81–92. https ://doi.org/10.1016/j.jvb.2010.02.010.

Eby, L. T., McManus, S. E., Simon, S. A., & Russell, J. E. A. (2000). The protege’s perspective regard-
ing negative mentoring experiences: The development of a taxonomy. Journal of Vocational Behavior, 
57(1), 1–21.

Fleming, M., House, S., Hanson, V. S., Yu, L., Garbutt, J., McGee, R., et al. (2013). The mentoring com-
petency assessment: Validation of a new instrument to evaluate skills of research mentors. Academic 
Medicine, 88(7), 1002–1008. https ://doi.org/10.1097/acm.0b013 e3182 95e29 8.

Fornari, A., Murray, T. S., Menzin, A. W., Woo, V. A., Clifton, M., Lombardi, M., et al. (2014a). Mentoring 
program design and implementation in new medical schools. Medical Education Online, 19, 24570. 
https ://doi.org/10.3402/meo.v19.24570 .

Fornari, A., Murray, T. S., Menzin, A. W., Woo, V. A., Clifton, M., Lombardi, M., et al. (2014b). Mentoring 
program design and implementation in new medical schools. Medical Education Online, 19(1), 24570. 
https ://doi.org/10.3402/meo.v19.24570 .

Frei, E., Stamm, M., & Buddeberg-Fischer, B. (2010). Mentoring programs for medical students—
a review of the PubMed literature 2000–2008. BMC Medical Education, 10, 32. https ://doi.
org/10.1186/1472-6920-10-32.

Garmel, G. M. (2004). Mentoring medical students in academic emergency medicine. Academic Emergency 
Medicine, 11(12), 1351–1357. https ://doi.org/10.1197/j.aem.2004.06.013.

Haig, A., & Dozier, M. (2003). BEME guide no. 3: Systematic searching for evidence in medical education-
part 2: Constructing searches. Medical Teacher, 25(5), 463–484. https ://doi.org/10.1080/01421 59031 
00016 08667 .

Hauer, K. E., Teherani, A., Dechet, A., & Aagaard, E. M. (2005). Medical students’ perceptions of men-
toring: A focus-group analysis. Medical Teacher, 27(8), 732–734. https ://doi.org/10.1080/01421 59050 
02713 16.

Haubert, L. M., Way, D., DePhilip, R., Tam, M., Bishop, J., Jones, K., et al. (2011). Surgeons as medical 
school educators: An untapped resource. Anatomical Sciences Education, 4(4), 182–189.

Hawkins, A., Jones, K., & Stanton, A. (2014). A mentorship programme for final-year students. The Clinical 
Teacher, 11(5), 345–349. https ://doi.org/10.1111/tct.12149 .

Ikbal, M. F. B. W., Wu, J., Wahab, M. T., Kanesvaran, R., & Krishna, L. K. R. (2017). Mentoring in pallia-
tive medicine: Guiding program design through thematic analysis of mentoring in internal medicine 
between 2000 and 2015. Journal of Palliative Care & Medicine, 7, 318. https ://doi.org/10.4172/2165-
7386.10003 18.

https://doi.org/10.1097/acm.0b013e3181ccc96f
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1080/01421590500313043
https://doi.org/10.1080/01421590500313043
https://doi.org/10.1097/acm.0b013e31817eb7dc
https://doi.org/10.1111/tct.12408
https://doi.org/10.3402/meo.v17i0.17242
https://doi.org/10.3402/meo.v17i0.17242
https://doi.org/10.1080/13611267.2010.511842
https://doi.org/10.1016/j.amjsurg.2013.07.031
https://doi.org/10.1016/j.jvb.2010.02.010
https://doi.org/10.1097/acm.0b013e318295e298
https://doi.org/10.3402/meo.v19.24570
https://doi.org/10.3402/meo.v19.24570
https://doi.org/10.1186/1472-6920-10-32
https://doi.org/10.1186/1472-6920-10-32
https://doi.org/10.1197/j.aem.2004.06.013
https://doi.org/10.1080/01421590310001608667
https://doi.org/10.1080/01421590310001608667
https://doi.org/10.1080/01421590500271316
https://doi.org/10.1080/01421590500271316
https://doi.org/10.1111/tct.12149
https://doi.org/10.4172/2165-7386.1000318
https://doi.org/10.4172/2165-7386.1000318


696 Y. S. Tan et al.

1 3

Irby, D. M. (1986). Clinical teaching and the clinical teacher. Journal of Medical Education, 61(9 Pt 2), 
35–45.

Jackson, V. A., Palepi, A., Szalacha, L., Caswell, C., Carr, P., & Inui, T. (2003). “Having the right chem-
istry”: A qualitative study of mentoring in academic medicine. Academic Medicine, 78(3), 328–334.

Kalen, S., Ponzer, S., Seeberger, A., Kiessling, A., & Silen, C. (2015). Longitudinal mentorship to sup-
port the development of medical students’ future professional role: A qualitative study. BMC Medi-
cal Education, 15, 97. https ://doi.org/10.1186/s1290 9-015-0383-5.

Kalen, S., Ponzer, S., & Silen, C. (2012). The core of mentorship: Medical students’ experiences of one-
to-one mentoring in a clinical environment. Advances in Health Sciences Education. Theory and 
Practice, 17(3), 389–401. https ://doi.org/10.1007/s1045 9-011-9317-0.

Kalen, S., Stenfors-Hayes, T., Hylin, U., Larm, M. F., Hindbeck, H., & Ponzer, S. (2010). Mentoring 
medical students during clinical courses: A way to enhance professional development. Medical 
Teacher, 32(8), e315–e321. https ://doi.org/10.3109/01421 59100 36952 95.

Kalet, A., Krackov, S., & Rey, M. (2002). Mentoring for a new era. Academic Medicine, 77(11), 
1171–1172.

Kashiwagi, D. T., Varkey, P., & Cook, D. A. (2013). Mentoring programs for physicians in academic medi-
cine: A systematic review. Academic Medicine, 88(7), 1029–1037. https ://doi.org/10.1097/acm.0b013 
e3182 94f36 8.

Kosoko-Lasaki, O., Sonnino, R. E., & Voytko, M. L. (2006). Mentoring for women and underrepre-
sented minority faculty and students: experience at two institutions of higher education. Journal of 
the National Medical Association, 98(9), 1449–1459.

Kwan, J. Y., Prokubovskaya, A., Hopman, W. M., & Carpenter, J. (2015). Mentoring for female medi-
cal trainees in a dual-setting group. Medical Education, 49(5), 540. https ://doi.org/10.1111/
medu.12682 .

Lin, C. D., Lin, B. Y., Lin, C. C., & Lee, C. C. (2015). Redesigning a clinical mentoring program for 
improved outcomes in the clinical training of clerks. Medical Education Online, 20, 28327. https ://
doi.org/10.3402/meo.v20.28327 .

Loo, T. W. W., Muhammad, F. B. M. I., Wu, J. T., Wahab, M. T., Yeam, C. T., Ee, H. F. M., et al. (2017). 
Towards a practice guided evidence based theory of mentoring in palliative care. Journal of Pallia-
tive Care and Medicine, 7(1), 296. https ://doi.org/10.4172/2165-7386.10002 96.

Meinel, F. G., Dimitriadis, K., von der Borch, P., Stormann, S., Niedermaier, S., & Fischer, M. R. 
(2011). More mentoring needed? A cross-sectional study of mentoring programs for medical stu-
dents in Germany. BMC Medical Education, 11, 68. https ://doi.org/10.1186/1472-6920-11-68.

Mills, D. A. A. P. (2013). Small group teaching—a toolkit for learning. Retrieved from https ://www.
heaca demy.ac.uk/syste m/files /resou rces/small _group _teach ing_1.pdf. Accessed Aug 2017.

Morzinski, J. A., Diehr, S., Bower, D. J., & Simpson, D. E. (1996). A descriptive, cross-sectional study 
of formal mentoring for faculty. Family Medicine, 28(6), 434–438.

Murr, A. H., Miller, C., & Papadakis, M. (2002). Mentorship through advisory colleges. Academic Med-
icine, 77(11), 1172–1173.

O’Neill, R. M. S. D. (2001). The Caligula phenomenon mentoring relationships and theoretical abuse. 
Journal of Management Inquiry, 10, 206–216.

Oelschlager, A. M., Smith, S., Tamura, G., Carline, J., & Dobie, S. (2011). Where do medical students turn? 
The role of the assigned mentor in the fabric of support during medical school. Teaching and Learning 
in Medicine, 23(2), 112–117. https ://doi.org/10.1080/10401 334.2011.56166 4.

Pinilla, S., Pander, T., von der Borch, P., Fischer, M. R., & Dimitriadis, K. (2015). 5 years of experience 
with a large-scale mentoring program for medical students. GMS Zeitschrift für Medizinische Aus-
bildung. https ://doi.org/10.3205/zma00 0947.

Pololi, L. H., Knight, S. M., Dennis, K., & Frankel, R. M. (2002). Helping medical school faculty real-
ize their dreams: An innovative, collaborative mentoring program. Academic Medicine, 77(5), 
377–384.

Sambunjak, D., Straus, S. E., & Marusic, A. (2006). Mentoring in academic medicine: A systematic 
review. JAMA, 296(9), 1103–1115. https ://doi.org/10.1001/jama.296.9.1103.

Sambunjak, D., Straus, S. E., & Marusic, A. (2010). A systematic review of qualitative research on the 
meaning and characteristics of mentoring in academic medicine. Journal of General Internal Medi-
cine, 25(1), 72–78. https ://doi.org/10.1007/s1160 6-009-1165-8.

Santoro, N., McGinn, A. P., Cohen, H. W., Kaskel, F., Marantz, P. R., Mulvihill, M., et al. (2010). In it 
for the long-term: Defining the mentor-protege relationship in a clinical research training program. 
Academic Medicine, 85(6), 1067–1072. https ://doi.org/10.1097/acm.0b013 e3181 dbc5c 7.

https://doi.org/10.1186/s12909-015-0383-5
https://doi.org/10.1007/s10459-011-9317-0
https://doi.org/10.3109/01421591003695295
https://doi.org/10.1097/acm.0b013e318294f368
https://doi.org/10.1097/acm.0b013e318294f368
https://doi.org/10.1111/medu.12682
https://doi.org/10.1111/medu.12682
https://doi.org/10.3402/meo.v20.28327
https://doi.org/10.3402/meo.v20.28327
https://doi.org/10.4172/2165-7386.1000296
https://doi.org/10.1186/1472-6920-11-68
https://www.heacademy.ac.uk/system/files/resources/small_group_teaching_1.pdf
https://www.heacademy.ac.uk/system/files/resources/small_group_teaching_1.pdf
https://doi.org/10.1080/10401334.2011.561664
https://doi.org/10.3205/zma000947
https://doi.org/10.1001/jama.296.9.1103
https://doi.org/10.1007/s11606-009-1165-8
https://doi.org/10.1097/acm.0b013e3181dbc5c7


697A framework for mentoring of medical students: thematic analysis…

1 3

Scandura, T. A., & Ragins, B. R. (1993). The effects of sex and gender role orientation on mentor-
ship in male-dominated occupations. Journal of Vocational Behavior, 43(3), 251–265. https ://doi.
org/10.1006/jvbe.1993.1046.

Scheckler, W. E., Tuffli, G., Schalch, D., MacKinney, A., & Ehrlich, E. (2004). The class mentor pro-
gram at the University of Wisconsin medical school: a unique and valuable asset for students and 
faculty. WMJ, 103(7), 46–50.

Sethi, N. K., Zuzuarregui, J. R., & Hohler, A. D. (2015). Comprehensive opportunities for research and 
teaching experience (CORTEX): A mentorship program. Neurology, 85(21), 1914. https ://doi.
org/10.1212/wnl.00000 00000 00218 6.

Sng, J. H., Pei, Y., Toh, Y. P., Peh, T. Y., Neo, S. H., & Krishna, L. K. R. (2017). Mentoring relationships 
between senior physicians and junior doctors and/or medical students: A thematic review. Medical 
Teacher, 39(8), 866–875. https ://doi.org/10.1080/01421 59x.2017.13323 60.

Stanton, R. C., Mayer, L. D., Oriol, N. E., Treadway, K. K., & Tosteson, D. C. (2007). The mentored clini-
cal casebook project at Harvard Medical School. Academic Medicine, 82(5), 516–520. https ://doi.
org/10.1097/acm.0b013 e3180 3eaed 9.

Stenfors-Hayes, T., Kalen, S., Hult, H., Dahlgren, L. O., Hindbeck, H., & Ponzer, S. (2010). Being a mentor 
for undergraduate medical students enhances personal and professional development. Medical Teacher, 
32(2), 148–153. https ://doi.org/10.3109/01421 59090 31969 95.

Stewart, R., Dlhosh, S., Marino, C., Thomas, P., & McGuire, M. J. (2011). Design and implementation of 
a longitudinal ambulatory clerkship in the first-year curriculum at the Johns Hopkins School of Medi-
cine. Journal of Community Hospital Internal Medicine Perspectives. https ://doi.org/10.3402/jchim 
p.v1i1.7033.

Straus, S. E., Chatur, F., & Taylor, M. (2009). Issues in the mentor-mentee relationship in academic medi-
cine: A qualitative study. Academic Medicine, 84(1), 135–139. https ://doi.org/10.1097/acm.0b013 
e3181 9301a b.

Thomas-Squance, G. R., Goldstone, R., Martinez, A., & Flowers, L. K. (2011). Mentoring of students from 
under-represented groups using emotionally competent processes and content. Medical Education, 
45(11), 1153–1154. https ://doi.org/10.1111/j.1365-2923.2011.04133 .x.

Toh, Y. P., Lam, B., Soo, J., Chua, K. L. L., & Lalit, K. (2017). Developing palliative care physicians 
through mentoring relationships. Palliative Medicine and Care, 4(1), 1–6.

Usmani, A., Omaeer, Q., & Sultan, S. T. (2011). Mentoring undergraduate medical students: Experience 
from Bahria University Karachi. Journal of the Pakistan Medical Association, 61(8), 790–794.

von der Borch, P., Dimitriadis, K., Stormann, S., Meinel, F. G., Moder, S., Reincke, M., et al. (2011). A 
novel large-scale mentoring program for medical students based on a quantitative and qualitative needs 
analysis. GMS Zeitschrift für medizinische Ausbildung. https ://doi.org/10.3205/zma00 0738.

Wahab, M., Ikbal, M., Wu, J., Loo, T., Kanesvaran, R., & Lalit, K. (2016). Toward an interprofessional 
mentoring program in palliative care—A review of undergraduate and postgraduate mentoring in 
medicine, nursing, surgery and social work. Journal of Palliative Care and Medicine. https ://doi.
org/10.4172/2165-7386.10002 92.

Zier, K., & Coplit, L. D. (2009). Introducing INSPIRE, a scholarly component in undergraduate medical 
education. Mount Sinai Journal of Medicine, 76(4), 387–391. https ://doi.org/10.1002/msj.20121 .

Zuzuarregui, J. R., & Hohler, A. D. (2015) Comprehensive opportunities for research and teaching experi-
ence (CORTEX): A mentorship program. Neurology, 84(23), 2372–2376.

https://doi.org/10.1006/jvbe.1993.1046
https://doi.org/10.1006/jvbe.1993.1046
https://doi.org/10.1212/wnl.0000000000002186
https://doi.org/10.1212/wnl.0000000000002186
https://doi.org/10.1080/0142159x.2017.1332360
https://doi.org/10.1097/acm.0b013e31803eaed9
https://doi.org/10.1097/acm.0b013e31803eaed9
https://doi.org/10.3109/01421590903196995
https://doi.org/10.3402/jchimp.v1i1.7033
https://doi.org/10.3402/jchimp.v1i1.7033
https://doi.org/10.1097/acm.0b013e31819301ab
https://doi.org/10.1097/acm.0b013e31819301ab
https://doi.org/10.1111/j.1365-2923.2011.04133.x
https://doi.org/10.3205/zma000738
https://doi.org/10.4172/2165-7386.1000292
https://doi.org/10.4172/2165-7386.1000292
https://doi.org/10.1002/msj.20121

	A framework for mentoring of medical students: thematic analysis of mentoring programmes between 2000 and 2015
	Abstract 
	Introduction
	The need for this review
	Search strategy
	Quality assessment of studies
	Data extraction and analysis

	Results
	One-to-one mentoring
	Mixed peer and novice mentoring, group mentoring
	Matching
	Mentoring resources

	Discussion
	A framework for mentoring in medical schools

	Limitations
	Future research

	Acknowledgements 
	References




