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Background: The prevalence of global health in graduate medical education in the United States (US) has
soared over the past two decades. The majority of US internal medicine and pediatric residency programs
now offer global health electives abroad. Despite the prevalence of global health electives among US
graduate medical programs today, challenges exist that may impact the experience for visiting trainees
and/or host institutions. Previous reviews have predominately focused on experiences of undergraduate
medical students and have primarily described positive outcomes.

Objectives: The aim of this study was to summarize the overall impact of global health electives on US
internal medicine, medicine-pediatric, and pediatric residents, paying specific attention to any negative
themes reported in the literature.

Methods: An Ovid MEDLINE and Ovid EMBASE literature search was conducted to identify studies
that evaluated the effects of global health electives on US internal medicine, medicine-pediatric, and
pediatric residents.

Findings: Ten studies were included. Four positive themes emerged: (1) improvement of medical knowledge,
physical examination, and procedural skills, (2) improvement in resourcefulness and cost-effectiveness,
(3) improvement in cultural and interpersonal competence, and (4) professional and career development.
Two negative themes were identified: (1) health risks and (2) safety risks.

Conclusions: Global health electives provide a number of perceived benefits for US medical trainees; how-
ever, we importantly highlight health and safety concerns described while abroad. Global health educators
should recognize the host of unique challenges experienced during a global health elective and investigate
how to best mitigate these concerns. Incorporation of mandatory pre-, intra-, and post-elective training
programs and establishment of universally adopted global health best practice guidelines may serve to
address some the challenges visiting trainees encounter while abroad.

Introduction
Global health is the study, research, and practice of
improving health and achieving health equity for all peo-
ple worldwide [1]. The inclusion of global health in gradu-
ate medical education in the United States (US) has soared
over the past two decades [2, 3]. For example, the percent-
age of pediatric residency programs in North America
offering a global health elective more than doubled from
25% in 1995 [4] to 58% in 2013 [2]. A study of US internal
medicine residency programs found that 57% offered a
global health elective in 2009 [5].

Despite the prevalence of global health electives among
US graduate medical programs today, challenges exist
that may impact the experience for visiting trainees
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and/or host institutions. Graduate medical trainees from
high-income countries (HICs), referred to in this paper as
'visiting trainees’, have described both benefits and chal-
lenges of participating in global health electives, which
often occur in low- and middle-income countries (LMICs).
Literature pertaining to undergraduate medical students
has demonstrated multiple concerns of global health elec-
tives including practicing medicine or performing proce-
dures above the students’ level of competence [6-8], risks
for occupational exposure [9], navigating different socio-
cultural norms [6-8, 10], and power imbalances [6, 10].
Furthermore, recent studies examining the perspective
of LMIC host institutions have described multiple con-
cerns of working with visiting trainees [11-17]. Specific
concerns included lack of cultural sensitivity [12—15, 17],
inexperience with practicing medicine in a low-resource
setting [17], resource drain [11, 13], and preventable harms
in patient care [11]. These concerns highlight the need for
proactive effort by US medical institutions to ensure that
their visiting trainees arrive adequately prepared prior
to their global health elective and remain a net benefit
to LMIC host institutions. Crump et al. summarized this
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issue well when he stated, “Global health training that
benefits the trainee at the cost of the host is clearly unac-
ceptable; mutual and reciprocal benefit, geared to achiev-
ing the program goals of all parties and aiming for equity,
should be the goal [18].”

Thoughtful selection of participants and the use of pre-
departure training may help prepare visiting trainees for
the host of unique challenges experienced during a global
health elective and mitigate the concerns described by
LMIC host institutions. Best practice guidelines in global
health and ethics have been published that provide con-
crete recommendations for visiting trainees to follow
during abroad electives [18, 19], but the lack of formal
pre-departure training at many US medical institutions
prevents these guidelines from becoming a part of visiting
trainees’ curricula [2].

US medical institutions face pedagogical and ethical
challenges in ensuring that their global health electives
result in a safe and educational experience for their vis-
iting trainees while remaining a net benefit to LMIC
host institutions. Previous reviews have predominately
focused on undergraduate medical students and primarily
described benefits of global health electives with minimal
attention paid to negative outcomes [20—-24]. However,
little remains known about the potential impacts of
global health electives for visiting postgraduate trainees.
The present systematic review specifically evaluates both
the benefits and challenges of global health electives on
visiting trainees, paying specific attention to any negative
themes reported in the literature.

Materials and Methods

We conducted a systematic review to summarize the
benefits and challenges of global health electives for
US-based internal medicine, medicine-pediatric, and pedi-
atric residents. We followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA) state-
ment guidelines during the preparation of our review [25].

Search strategy

Aliterature search was conducted in June 2016 using Ovid
MEDLINE (1946 to present) and Ovid EMBASE (1974 to
present). Both in-process and other non-indexed citations
were included. The search was not limited to a specific lan-
guage, date, or publication status. Keywords used for the
search included all combinations of (global and health,
global and elective, international and health, or interna-
tional and elective) AND (internal medicine or pediatric)
AND (residen*). A cited reference search was conducted
among included articles.

Eligibility criteria
Studies were included if they met the following crite-
ria: (1) global health elective occurred outside the US,
(2) study participants were enrolled in or had graduated
from an internal medicine, medicine-pediatric, or pediat-
ric residency program in the US, and (3) study reported on
the effect(s) of a global health elective on residents.
Exclusion was based on the following criteria: (1) unre-
lated to global health medical education, (2) subjects not
graduate medical residents, (3) subjects non-US-based
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graduate medical residents, (4) subjects US-based graduate
medical residents in another specialty, (5) effect(s) of
global health elective on US graduate medical residents
not reported, and (6) global health education occurred
exclusively in the US.

Study selection

Two authors (PL, EP) independently screened all titles and
abstracts identified in the literature search. Full-text copies
of all candidate articles were reviewed by both authors with
disagreements resolved by discussion and consensus. When
consensus could not be reached by the two reviewers, stud-
ies were sent to a third reviewer (TR) for final decision.

Data extraction and analysis

Data was extracted using a template to record the name
of the medical institution, description of global health
program, learning objectives, description of pre-depar-
ture training, description of post-elective debriefing, host
countries visited, study and comparison groups, assess-
ment tool used, and summary of major findings. A the-
matic analysis was conducted to identify patterns in the
data and themes for analysis. Using an inductive approach,
we identified positive and negative effects of global health
electives from each study. This involved multiple stages
of data exploration and coding of all findings within the
results and discussion sections of each study. The initial
list of codes was then collated into broad themes. Four
positive themes and two negative themes were identified,
which were then labeled as ‘benefits’ and ‘concerns’. There
were no a priori criteria for the types of effects measured.

Results

Search results

Details of the study selection process are depicted in
Figure 1. The original search returned 531 articles.
Removal of duplicates and application of screening
criteria resulted in 19 articles for full-text review. Three
additional articles were identified through cited reference
searching. Twenty-two articles were reviewed in full-text
and 12 were excluded, leaving 10 articles for qualitative
synthesis. Details of the 10 articles are listed in Table 1.

Study characteristics and population

All studies were observational, cross-sectional studies.
Nine academic institutions were represented in ten stud-
ies and included: four from the Midwest, two from the
Northeast, two from the South, and one from the West.
Learning objectives and pre-departure training varied
widely across institutions. Six studies reported inclusion of
pre-departure training [26-31] and five studies reported
post-elective debriefing [26, 27, 29, 31, 32]. Nearly all
global health electives took place in Africa, Asia, or Latin
America and ranged from two to 52 weeks in duration.
Funding for global health electives was reported in six
studies and were partially paid for by the US academic
institution or philanthropic support [28-31, 33, 34].

A total of 566 residents were analyzed for this review:
320 (57%) participants and 246 (43%) nonparticipants.
Among participants, seven studies reported gender sta-
tus with 156 (54%) females [27, 29, 31-35]. Three studies
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Relevant studies identified, screened, and assessed (n = 534)

-From database search (n=531)
-From cited reference searching (n = 3)

Records after duplicates removed (n =437)

Full-text articles assessed for eligibility (n = 22)

Studies included in qualitative synthesis (n = 10)

Studies excluded based on title/abstract review (n = 415)

-Did not focus on global health education (n = 286)
-Subjects not graduate medical residents (n = 18)

-Subjects non-US-based graduate medical residents (n = 10)
-Subjects US-based graduate medical residents in another
specialty (n =32)

-Did not assess outcomes of global health elective (n = 66)
-Global health education occurred in US only (n = 3)

Reasons for exclusion of full-text articles (n = 12)

-Subjects not graduate medical residents (n = 3)

-Subjects non-US-based graduate medical residents (n = 1)
-Subjects US-based graduate medical residents in another
specialty (n = 3)

-Did not assess outcomes of global health elective (n = 3)
-Global health education occurred in US only (n = 2)

Figure 1: Selection Process Used in the Systematic Review.

reported relationship status and found 113 (59%) were
single [29, 33, 34]. Non-participants were residents from
the same residency programs who did not participate in
a global health elective. Three studies provided gender
and relationship status for non-participants and found 91
(37%) were female and 76 (31%) single [29, 33, 34].

Summary of benefits

All studies described a variety of self-reported positive
effects related to participation in a global health elec-
tive. Four major themes were identified and included,
(1) improvement of medical knowledge, physical
examination, and procedural skills, (2) improvement in
resourcefulness and cost-effectiveness, (3) improvement
in cultural and interpersonal competence, and (4) profes-
sional and career development.

Improvement of medical knowledge, physical examination,
and procedural skills

Eight studies reported on the effect of a global health
elective on medical knowledge [27-31, 33-35]. Parti-
cipants reported a perceived positive effect on their
knowledge of global health, human immunodeficiency
virus (HIV), and/or tropical medicine. For example, a
study examining case logs of pediatric residents in Latin
America found that 158 of 890 (18%) cases pertained to
a diagnosis the resident had never seen previously and
that 50 of 890 (6%) cases had a familiar diagnosis but
the stage of disease was more advanced than the resident
had ever encountered previously [28]. Nearly one third of
cases were categorized as infectious disease and included
diseases rarely seen in the US, such as amebiasis, ascaria-
sis, brucellosis, cysticercosis, echinococcus, leishmania-

sis, leptospirosis, strongyloidiasis, tetanus, toxocariasis,
and typhoid [28]. A study by Nuckton et al. evaluated
case logs of residents traveling to Central America and
found that gastrointestinal illness was the most common
diagnosis, including 90 of 803 (11%) cases related to
intestinal parasites [30]. Furthermore, two studies noted
that participants learned to broaden their differential to
better reflect the conditions endemic to the local region
[31, 35].

Five studies noted that residents self-reported improve-
ment of their physical examination and/or procedural
skills [29, 31, 33-35]. A study by Gupta et al. described
residents’ attitudes toward the physical examination and
noted that 77 (80%) participants of an elective abroad,
compared with 66 (69%) nonparticipants, believed that
physicians in the US under-utilized the physical examina-
tion (p = 0.03) [33].

Improvement of resourcefulness and cost-effectiveness

Six studies reported on the effect of an abroad elective on
residents’ resourcefulness and awareness of cost-effective-
ness [27,29-31, 34, 35]. Participants reported an increased
sense of resourcefulness [27, 29, 35], a heightened aware-
ness of cost-effectiveness [27, 30, 31], and a self-reported
reduction in health care utilization on return to the US
[29, 31, 34]. One study found that 39 (100%) participants
versus 23 (85%) nonparticipants rated routine lab testing
as overused (p = 0.01) [29].

Improvement of cultural and interpersonal competence

Four studies reported on the effect of a global health elec-
tive on cultural and interpersonal competence [27, 30, 31,
35]. Gladding et al. noted that residents felt they learned
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to improve communication with patients and health
care workers despite language and cultural barriers dur-
ing their abroad elective [35]. Furthermore, participants
reported improved skills in working with an interpreter.
A study by Castillo et al. found that participants of abroad
electives reported increased cultural awareness and
reflected on the importance of building deeper relation-
ships with patients, the need to be better listeners, and to
be more patient with others [27].

Professional and career development

Six studies reported on the effect of a global health elec-
tive on professional and career development [27, 29, 31,
33-35]. Four studies reported on careers or career plans
and found participants were more likely to change career
plans during residency towards general medicine [33, 34],
work in public health [33, 34], and work with underserved
patients [33]. A study by Shull et al. found that partici-
pants were more likely to work in general internal medi-
cine than non-participants, 54% versus 24% (p < 0.01)
[31]. Two studies found no difference in the careers or
career plans in general internal medicine or subspecialty
medicine when comparing participants and nonpartici-
pants [29, 33].

Participants also reported an impact on their profes-
sional development [27, 35]. Castillo et al. reported that
the majority of residents described their abroad experi-
ence as influential on their professional and personal
development and reflected on a future desire to volunteer
and advocate for humanitarian programs [27]. Another
study found that participants of abroad electives solidified
their interest in global health and gained personal insight
and life perspective [35].

Summary of concerns

Overall, fewer findings were reported that pertained
to negative effects of global health electives. Six stud-
ies reported on a negative effect of a global health elec-
tive with two major themes noted, (1) health risks and
(2) safety risks.

Health risks
Four studies reported on the effect of an abroad elective
on residents’ health [30-32, 34]. Three studies reported
on the physical health [30, 31, 34] and one study on the
mental health [32] consequences of a global health elec-
tive. In 1995, Miller et al. reported that 28 (49%) residents
developed traveler’s diarrhea, eight (14%) required medi-
cal attention during or after their elective, three (5%) con-
verted their purified protein derivative (PPD) status, and
two (4%) were diagnosed with malaria [34]. In 1999, Nuck-
ton et al. found that three (100%) residents developed diar-
rhea while abroad with two (67%) of the residents treated
for intestinal parasites (one confirmed, one presumed) [30].
A more recent study from 2014 found that three (11%) resi-
dents reported physical illness during their abroad elective,
though the type of illness or severity was not specified [31].
Balmer et al. examined the effect of a global health
elective on mental health [32]. This study described the
emotional responses of participants during interviews on
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re-entry to the US (i.e., reverse culture shock) and noted
that 16 (89%) residents reported emotions of appreciation
and 11 (61%) inspiration; however, nine (50%) residents
reported sadness and seven (39%) frustration. Emotional
responses were further characterized by residents in a
dedicated global health residency program versus categor-
ical residency program and by duration of travel. Global
health residents abroad for 12 months were more likely to
report emotions of disconnection (56% versus 11%) and
confusion (44% versus 11%) whereas categorical residents
abroad for one month reported increased invigoration
(67% versus 11%) on return home.

Safety risks

Two studies reported on potential safety risks during
global health electives [26, 35]. Gladding et al. described
use of local equipment that differed compared to those
typically used in the US, particularly while performing
procedures [35]. Arora et al. described an incident when
a resident attempted and failed at their first bone mar-
row biopsy without supervision from a fellow or attending
physician [26]. The study noted the incident occurred at a
site without an established partnership with the sending
US institution and demonstrated the potential negative
effects on patient care and resident safety when trainees
organize independent electives at nonpartner sites.

Discussion

Resident participants of global health electives reported
numerous perceived benefits from their abroad experi-
ences, which we categorized into four themes. First, par-
ticipants reported an improvement of medical knowledge.
Second, participants reported improved physical exami-
nation and/or procedural skills, which likely contributed
to the perceived improvement in cost-effectiveness and
reduction in resource utilization on return home. Work in
a developing country, often with limited resources, pro-
videsaunique opportunity for visiting trainees to learn and
hone physical examination skills that often are neglected
in the US and help develop skills of resourcefulness and
cost-effectiveness [36, 37]. Third, participants reported
augmented cultural and interpersonal competence.
Increasing globalization of the US population emphasizes
the need for physicians who are culturally competent and
effective communicators [20, 38, 39]. Abroad electives are
one way to prepare trainees for the diverse patients they
will encounter throughout their careers. Fourth, global
health electives influence career choice and promote pro-
fessional development. Consistent with prior reports, we
found that participants of global health electives exhib-
ited a future desire to volunteer, advocate for underserved
patients, and work abroad [21, 23, 24, 40—-42].

However, it is important to consider the challenges expe-
rienced during global health electives. We describe health
and safety concerns as reported by US internal medicine
and pediatric residents. Emotional and mental health con-
sequences are of particular concern in LMICs when visiting
trainees face patient deaths and clinical complications that
are often due to limited resources or other system chal-
lenges. Furthermore, ethical and safety risks to visiting
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trainees pose a significant concern. Lack of familiarity
with local equipment may predispose to increased risk for
occupational exposures. A study by Merlin et al. found that
25% of US medical students participating in a global health
elective in sub-Saharan Africa experienced an occupational
exposure during their trip [9]. This prompted incorpora-
tion of mandatory pre-departure simulation training,
which significantly reduced the incidence of occupational
exposures [43]. Other safety concerns among undergradu-
ate medical students have also been reported in the litera-
ture including violence, motor vehicle accidents, sexual
assault, and political unrest [44, 45].

Despite the serious concerns raised in this review, we
discovered that relatively few participants reported on the
negative impact of abroad electives. Furthermore, the con-
cerns we describe were reported from the perspective of
US medical residents without input from host institutions.
Future studies should further explore these concerns while
investigating how to best mitigate the host of challenges
visiting trainees encounter during a global health elective.

Pre-departure training provides an ideal opportunity to
educate visiting trainees on the various challenges inher-
ent to a global health elective as well as set goals and
expectations prior to departure [43, 46—50]. However,
inclusion of pre-departure training has been far from
universal. A recent survey of US pediatric residency pro-
grams found that only 66% of programs reported offer-
ing pre-departure training [2]. Prior guidelines have called
for incorporation of pre-departure training programs
and have provided frameworks for medical institutions
to develop training curriculum [18, 46, 51]. Our findings
align with current guidelines that recommend health
and safety preparation as a component of pre-departure
training. Guidelines from the Global Emergency Medicine
Academy of the Society for Academic Emergency Medicine
may serve as a helpful resource with specific recommen-
dations on how to promote the health and safety of visit-
ing trainees during an abroad elective [46]. In addition,
incorporation of debriefing both during (i.e., intra-elec-
tive) and upon completion (i.e., post-elective) of global
health electives may provide further benefits for visiting
trainees. Intra-elective and post-elective debriefing pro-
vide opportunities for residents to reflect on the mixed
emotions reported on return to the US, reinforce positive
experiences, and allow for further personal and profes-
sional development [49]. Looking forward, we would
propose that all global health electives be coupled with
pre-, intra-, and post-elective training programs.

Furthermore, additional research and consensus meet-
ings are needed to assess and validate which of the
currently existing global health guidelines most effec-
tively augment trainees’ education. In 2009, Drain et al.
reported that no standardized global health curriculum
existed and that the available curriculum varied widely
throughout US medical centers [3]. We found this to be
consistent with the global health programs described in
our review which reported differing learning objectives
and pre-departure training by program. However, over
the past decade several groups have published guidelines
for global health core competencies and ethics training
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[18, 19, 51-54]. Major groups include: the Association of
Faculties of Medicine of Canada (AFMC) Resource Group
on Global Health, Association of Schools of Public Health
(ASPH), Consortium of Universities for Global Health
(CUGH), Global Health Education Consortium (GHEC),
Working Group on Ethics Guidelines for Global Health
Training (WEIGHT), and World Health Organization
(WHO). Widespread adoption by medical institutions of
any single guideline has been limited, however. Moving
forward, it will be critical to establish a universally adopted
best practice guideline in global health education to assist
medical institutions and educators during the develop-
ment of pre-, intra-, and post-elective training programs.

Our study had several limitations. We acknowledge
our small sample size of ten articles. In addition, selec-
tion bias and publication bias may have influenced our
results. Since individuals typically apply to participate in a
global health elective, the data reported here among par-
ticipants likely represents a unique, self-selected cohort
of graduate medical residents who may have been more
likely to emphasize positive effects of these experiences.
Furthermore, the majority of data reported was qualita-
tive in nature and described self-reported effects.

Conclusion

Global health electives during residency provide a unique
opportunity for visiting trainees to enhance their train-
ing and shape their career paths. Our review confirms
existing observations that global health electives produce
numerous benefits for visiting trainees. We do highlight
challenges of participating on abroad electives, specifi-
cally health and safety concerns, however. Global health
educators should recognize the potential challenges
encountered during a global health elective and obtain
feedback from their visiting trainees and partner institu-
tions on how to mitigate these concerns. Incorporation
of mandatory pre-, intra-, and post-elective training pro-
grams and establishment of a universally adopted global
health best practice guideline may address some of the
challenges visiting trainees encounter while abroad. US
medical institutions have a responsibility to develop and
implement training programs that will prepare and sup-
port visiting trainees to maximize the benefits and mini-
mize the risks of their global health electives.
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