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OBJECTIVE: The goal of the study was to evaluate the

impact of Mount Sinai’s international rotation on physi-

cian practices and attitudes following residency.

DESIGN: An anonymous, retrospective study was con-

ducted using an email survey. The initial survey was sent

out in July 2015 with a second opportunity in September

2015.

SETTING:Mount Sinai Hospital, New York City.

PARTICIPANTS: All 62 graduates of the Mount Sinai Gen-

eral and Plastic Surgery residencies who participated in
the international rotation over the last 10 years.

RESULTS: The primary outcome was level of involve-

ment in service medicine with a secondary outcome
examining participants views on the value of interna-

tional rotations during residency. The response rate for

the survey was 71% (44/62). Since leaving residency,

53% have been involved in one or more types of service

medicine, 59% have been involved in at least one experi-

ence practicing medicine in an underserved area and

45% state that their current practice incorporates global

surgery or service. 61% report that the rotation encour-
aged an interest in practicing in an underserved area and

44% (8/18) of those with no prior interest in global

health reported that the rotation encouraged an interest.

Respondents generally believe global health work could

be rewarding (89%), provide opportunity for profes-

sional development (77%), and that residency should

include global health electives (93%).

CONCLUSIONS: Our results suggest that a mandatory

global health rotation may encourage an interest in ser-

vice medicine. Thus, program directors should continue
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to provide and encourage participation in international

rotations during surgical residency. ( J Surg Ed

76:480�486. � 2018 Association of Program Directors in

Surgery. Published by Elsevier Inc. All rights reserved.)
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INTRODUCTION

The Lancet Commission on Global Surgery found that

nearly 5 billion people lack access to safe, affordable

surgical and anesthesia care and that 9 out of 10 peo-
ple in low-income and lower-middle income coun-

tries lack access to basic surgical care.1 The WHO

recognizes that access to basic surgical care is an

increasingly essential priority in addressing global

health needs.2 Academic surgical centers have a criti-

cal role to play in addressing these needs.3 In

response to these needs, many general surgery resi-

dencies have begun incorporating international rota-
tions into their curriculum. Residents and program

directors have also been increasingly interested in

electives in global surgery.4,5 As of April 2015, as

many as 86 out of 253 residencies had some form of

international experience available to residents.6

Often cited benefits of such programs include learn-

ing in resource poor settings, exposure to diverse

pathology, improved history, and physical exam
skills with less reliance on technology, improved

understanding of systems-level barriers to surgical

care, and cross-cultural training.7-10

However, little research to date has analyzed the

long-term impacts of such programs on the partic-

ipant’s ultimate career choice with only one such
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study in the literature to date. The study examined the

impacts of a global surgery elective in a low or middle-

income country on residents of Temple University. It

found that both residents and graduates strongly
agreed on the value of global surgical electives during

training, but few were able to incorporate global sur-

gery into their practice.11

The Mount Sinai international rotation is a particularly

useful example to study. First, the program is one of the

largest. One review of general surgery residency programs

found that of the 86 programs with international experien-

ces available to residents, 23 met the highest level of partic-
ipation gauged by the survey with greater than 5 residents

having participated by the time of survey.6 Since the begin-

ning of the Mount Sinai rotation 10 years prior, 62 resi-

dents have participated. Second, the international rotation

at Mount Sinai is integrated into the curriculum so that all

residents are required to participate. Most other interna-

tional rotations are conducted on an elective basis and

thus subject to particular selection bias. To the best of our
knowledge, this is the only international rotation with

required participation.

A prior study examined the initial process for establish-

ing this rotation and partnership and reports many of

details of the Mount Sinai experience. In brief, PGY3 gen-

eral and plastic surgery residents at Mount Sinai partici-

pate in a mandatory 4-week rotation in the town of San

Cristobal, Dominican Republic. The Juan Pablo Pina Hos-
pital, located there, is a 250-bed public hospital servicing

largely underprivileged patients from both the urban and

surrounding rural areas. Residents perform a balance of

emergent and elective cases with very limited resour-

ces.12 The study reported positive experiences by the res-

idents who participated in the pilot and demonstrated

that while it is resource intensive to establish such a pro-

gram, it can be accomplished and can be mutually benefi-
cial for the residents and community they serve.

The purpose of the current study is to follow up on

the long-term impacts of the rotation on participants. In

particular, this study sought to examine the impact of

the international surgical rotation on participants’ ulti-

mate career choices in service medicine.
METHODS

Study Population

All general and plastic surgery residency graduates (n = 62)

of the Mount Sinai Health System who participated in the

international rotation in the Dominican Republic over the

last 10 years were included in the study. A list of past resi-
dents was obtained from the Departments of General and

Plastic Surgery. After approval from Mount Sinai Hospital’s
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Institutional Review Board, the survey was emailed and

anonymously completed by participants.

Survey Design

This retrospective study was conducted using an anony-
mous email survey. The survey instrument consisted of 21

items. At the time of survey creation, there were no other

surveys examining long-term outcomes after an interna-

tional surgical rotation in the literature. However, there

have been surveys examining long-term outcomes after an

international rotation in Internal Medicine. One such study

from Yale was used as a basis for several of the questions.13

Basic demographic data were collected. Questions were
multiple choice, long answer format, or based on a 5-point

Likert scale. Practice setting (urban or rural), degree of

involvement with underserved populations, as well as atti-

tudes about global health rotations were assessed. The

responses were collected via Google forms into a spread-

sheet on Google documents. The initial survey was sent

out in July 2015 with a second opportunity to complete

the survey again in September 2015.

Statistical Analysis

Descriptive statistics to characterize the study popula-

tion and their answers were completed. All statistical

analyses were completed in Microsoft Excel.
RESULTS

Demographics

The response rate was 77% (n = 44). Respondents were

predominantly male (n = 25, 57%) and white (n = 24,
55%) (Table 1). The mean (SD) age of respondents was

37 (3.66). Eighty-one percent (n = 36) were general sur-

gery residents, and 16% (n = 7) were plastic surgery resi-

dents. The most popular fellowships were pediatric

surgery (n = 7) or no fellowship (n = 7) (Table 1).

Practice Characteristics

The majority of residents practiced in urban environ-

ments (n = 40, 91%) and in academic medical centers
(n = 33, 75%). Seventy-three percent (n = 32) of respond-

ents had greater than 20% of patients on public assis-

tance. Eight percent (n = 18) had greater than 20% of

patients who were substance abusers (Table 2). The

most common activities engaged in were charity medi-

cine (n = 14, 32%) and outreach or advocacy (n = 11,

25%). Forty-eight percent (n = 21) of former residents

were not involved in any service medicine activities.
Before residency, 66% (n = 29) of respondents had 1 or

more experiences practicing medicine in an
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TABLE 1. Demographics

Characteristic n (%)

Gender
Male
Female
Unspecified

25 (57)
18 (41)
1 (2)

Self-identified race
White
Asian
Black or African American
Middle Eastern/Egyptian
Hispanic or Latino
Mixed race
Blank

24 (54)
12 (27)
3 (7)
2 (5)
1 (2)
1 (2)
1 (2)

Residency training
General surgery
Plastic surgery
Both

36 (81)
7 (16)
1 (2)

Fellowship
Pediatric surgery
None
Colon and rectal surgery
Bariatric surgery
Endocrine surgery
Surgical critical care
Thoracic surgery
Craniofacial surgery
Hand surgery
Plastic and reconstructive microsurgery
Transplant surgery
Breast surgery
Complex general surgical oncology
Hepatobiliary surgery

7 (16)
7 (16)
5 (11)
5 (11)
4 (9)
4 (9)
2 (5)
2 (5)
2 (5)
2 (5)
1 (2)
1 (2)
1 (2)
1 (2)
underserved area; after residency, 59% (n = 26) of

respondents had 1 or more experiences (Table 2).
Involvement in Service Medicine

Over half of respondents are or have been involved in

some type of service medicine. Specifically, 45% (n = 20)

of respondents incorporated global surgery or service

into their practice (Table 2) and 53% (n = 23) of respond-

ents are involved in 1 or more types of service medicine.

Additionally, 59% (n = 26) have been involved in at least

1 experience practicing medicine in an underserved

area. The results also show a wide range of involvement
from no incorporation of global surgery or service medi-

cine in their practice to engagement in multiple different

types of service medicine (Table 2).

Fifty-nine percent (n = 26) of respondents stated that

they had an interest in practicing medicine in an under-

served area (Table 3). Sixty-one percent (n = 27) of

respondents also stated that the program encouraged an

interest, and even 44% (n = 8) of those without any prior
interest stated that the program encouraged an interest

in such practice. If traveling to the Dominican Republic
482 Journal
with the Mount Sinai Residency encouraged an interest,

those respondents were significantly more likely to

incorporate global surgery or service into their practice

and vice versa (Table 3). Of note, 6 out of the 8 or 75%
of those without a prior interest for whom the program

encouraged an interest went on to incorporate global

surgery or service.

Qualitative Analysis

Respondents gave varied responses describing how and

why Mount Sinai’s rotation did or did not encourage an

interest with several remarks categorized in Figure 1.

Some of the comments from residents for whom the

rotation increased an interest centered on how the rota-
tion increased their awareness of the immense need in

underserved areas and the scarcity of resources. Others

focused on how the rotation reinforced notations of

humanism and service. Some of the comments from

those for whom the program did not encourage an inter-

est demonstrate some of the challenges of international

electives and the need for further development and

improvement.

Attitudes

Ninty-three percent (n = 40) felt that residencies should
include global health electives and 87% (n = 38) believed

global health work could be rewarding. Seventy-seven

percent (n = 61) felt that practicing in a developing

country provides the opportunity for professional devel-

opment. Sixty-one percent (n = 27) of residents felt the

rotation encouraged interest in practicing in an under-

served area. Forty-four (n = 8) of residents who had no

prior interest in practicing in an underserved area
reported that the rotation encouraged an interest and

55% (n = 10) eventually incorporated global surgery, or

service into their practice.
DISCUSSION

Many residency programs and medical schools offer

international rotations in low- and middle-income coun-

tries. These rotations often provide educational benefits

such as diverse pathology, development of clinical rea-
soning skills in resource poor settings, and cross-cultural

training.7-10 However, very few studies of examined the

impact of these rotations on ultimate career choices.

The Mount Sinai program provides a unique example

study as it has one of the largest sample sizes with 62

graduates and to our knowledge is the only international

rotation required for all residents, thus mitigating the

selection bias inherent to voluntary electives.
Based on our survey results, over half of respondents

are involved in some type of service medicine (n = 23,
of Surgical Education � Volume 76/Number 2 � March/April 2019



TABLE 2. Engagement in Service Medicine

Survey Item n (%)

Practice location
Urban
Both
Rural

40 (91)
3 (7)
1 (2)

In what setting do you practice?*
Academic medical center
Private practice/HMO
Community cancer center
Public health
City hospital
Fellowship

33 (75)
8 (18)
1 (2)
1 (2)
2 (5)
2 (5)

Do a significant portion of your patients (greater than 20%) have the
following characteristics?*
Patients on public assistance (e.g. Medicaid)
None of these characteristics
Patients who are substance abusers
Patients infected with HIV

32 (73)
12 (27)
8 (18)
3 (7)

Does your practice incorporate global surgery or service?
Yes
No

20 (45)
24 (55)

Since leaving residency have you been involved in the following?*
None
Charity medicine
Outreach or advocacy
Practicing medicine in a developing country
International public health work
Research on health disparities or public health
NGO work

21 (48)
14 (32)
11 (25)
9 (20)
6 (14)
5 (11)
2 (5)

Before entering residency at Mount Sinai did you participate in 1, 2, 3,
or more than 3 experiences that involved practicing medicine in an underserved area?
3 or more
2
1
0

10 (23)
3 (7)
16 (36)
15 (34)

Since you left Mount Sinai did you participate in 1, 2, 3, or more than
3 experiences that involved practicing medicine in an underserved area?
3 or more
2
1
0

7 (16)
1 (2)
18 (41)
18 (41)

*Multiple answers possible.
52%), have participated in at least 1 experience practic-

ing medicine in an underserved area (n = 29, 66%), and

close to half (n = 20, 45%) have specifically incorporated
global surgery or service into their practice. The majority

of respondents (n = 27, 61%) also reported that
TABLE 3. Attitudes About Service Medicine

Survey Item

Practicing in a developing country could be a rewarding experience
Practicing in a developing country provides the opportunity for profes
Medical school training should include exposure to health care in dev
Residency training should include voluntary electives in developing co

Journal of Surgical Education � Volume 76/Number 2 � March/April 20
participating in Mount Sinai’s global health rotation

encouraged an interest in practicing medicine in under-

served areas. The study even seems to suggest that such
a rotation can not only provide exposure for those inter-

ested in service medicine but can also encourage an
n (%) Agree Neutral Disagree

39 (89) 2 (5) 3 (7)
sional development 34 (77) 4 (9) 6 (14)
eloping countries 32 (73) 7 (16) 5 (11)
untries 41 (93) 2 (5) 1 (2)
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FIGURE 1. Qualitative assessment of why or how the program did or did not encourage an interest in practicing medicine in an underserved area.
interest in service medicine. In those with no prior inter-

est, 44% (n = 8) reported that the trip encouraged an

interest and of those 8, 6 went on to incorporate global

surgery or service into their practice (Table 3). Many

reported qualitatively that the trip increased their aware-

ness of medical need in these countries and that the trip

increased their sense of humanism and responsibility to

care for those in need. It is important to note that several
residents felt the program did not encourage an interest

and even noted potential challenges of such a program

such as sexism or wishing the program were structured

differently (Fig. 1).

Even so, the large majority of participants viewed the

experience positively and felt that such opportunities

should be available to residents (Table 4). Specifically,

93% (n = 41) felt that residencies should include volun-
tary electives in developing countries. This suggests a
TABLE 4. Perceived Impact of Global Health Rotation

Survey Item

Did traveling to the Dominican Republic with a Mount Sinai residency
encourage an interest in practicing medicine in an underserved area

Did you have an interest in practicing medicine in an underserved are
before traveling to the Dominican Republic?

484 Journal
strong interest in global surgery experiences among re-

sidents.

In comparing our study results to the existing litera-

ture, it is important to note that to our knowledge there

is only one other such study examining the long-term

impact of an international rotation on participants. The

study of Temple University graduates found that 17% of

graduates provide surgical care internationally.11 Our
study found a significantly higher percentage with 44%

of respondents incorporating global surgery or service

into their practice. However, comparisons are some-

what limited as our questionnaire did not explicitly dif-

ferentiate between surgical care and general global

health service which could explain the difference. There

are also key differences in the nature of the rotation as

voluntary versus mandatory and number of participants
among other potential cofounders.
n (%) Yes No

program
?

27 (61) 17 (39)

a 26 (59) 18 (41)

of Surgical Education � Volume 76/Number 2 � March/April 2019



The major limitation of this study is a lack of a

comparison group, making it difficult to assess the

impact of this program on practice choices. Further-

more, the majority of the respondents (n = 26, 59%)
report being interested in practicing in underserved

areas before their global health experience with

Mount Sinai. Thus, while the rotation is mandatory

and avoids some of the selection bias of voluntary

electives, there is the potential for selection bias in

that having such a rotation available may be more

likely to attract residency applicants who are inter-

ested in global health. The study is also retrospec-
tively assessing attitudes before and after the global

health experience, rather than prospectively collect-

ing surveys before and after residents participated in

the global health experience. As is the case with

many surveys, the data collected are also subject to

respondent recall bias. Lastly, in retrospect, further

questions assessing the challenges or negative aspects

of the rotation would have been useful. Further
research across other institutions and data collected

prospectively would be valuable.

Overall, it is noteworthy that the majority of graduates

from Mount Sinai’s surgical residency programs are

involved in service medicine or global surgery, believe

that participating in a mandatory global health elective

in the Dominican Republic encouraged this interest and

the overwhelming majority of residents feel that rota-
tions in developing countries should be available. These

results should encourage program directors to continue

to provide and encourage participation in international

rotations both for the more immediate educational bene-

fits and for the potential long-term impacts such rota-

tions may have on participants.
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