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Family medicine educators 
are increasing opportunities 
for global health training to 

broaden their community medicine 
curricula, address service learning, 
and recruit medical students who 
are seeking out educational experi-
ences in global settings.1-4 In 1999, 
18.2% of graduating medical stu-
dents took part in international 
health experiences while that figure 
increased to 30.8% in 2010.5-6

Prior research has demonstrated 
that such experiences foster ideal-
ism, enhance physical exam skills, 
and increase tropical disease knowl-
edge.7 However, few studies have ex-
amined the impact of global health 
experiences on career paths. The 
existing literature suggests that 
participants have increased inter-
est in primary care, are more like-
ly to treat those receiving public 
assistance, and are more likely to 

report caring for underserved popu-
lations.8-10 While informative, these 
studies rely on surveys. Others in 
global health education research 
have called for measurements oth-
er than self-reported data that would 
examine where global health par-
ticipants are ultimately practicing.11  

There are several possible mecha-
nisms that could explain an associa-
tion between underserved care and 
exposure to global health experienc-
es: (1) The global health experience 
does not change the career path. 
These trainees make mission-
driven decisions regarding career 
paths and have a strong preference 
for caring for the underserved both 
domestically and internationally. 
They would work in underserved 
areas regardless of whether or not 
they had the global health experi-
ence. (2) The global health expe-
rience reinforces the career path. 
These trainees are interested in un-
derserved work but do not have a 
strong preference for practicing in 
an underserved setting. The global 
health experience may reinforce or 
reinvigorate their interest in under-
served work. (3) The global health 
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experience alters the career path. 
These trainees had no interest in 
underserved work, but their expo-
sure to service learning created a de-
sire to work with the underserved. 
(4) Other factors such as wanting to 
be close to family, loan repayment 
incentives, or needing to work in a 
certain area due to a spouse’s job in-
fluenced the decision to work in an 
underserved area. The trainee’s ex-
posure to a global health experience 
was merely coincidental. In addition 
to these attitudinal factors, glob-
al health experiences can provide 
trainees with the skills necessary 
to succeed in underserved settings. 
Participants of global health expe-
riences frequently work in settings 
with limited access to technology and 
specialists and care for patients that 
are impoverished and culturally di-
verse. Unfortunately, the association 
between underserved care and ex-
posure to global health experiences 
has never been demonstrated using 
non-survey-based methods. Prior to 
exploring which mechanism is most 
predominant, the existence of an as-
sociation should first be established.

Policymakers and educators have 
long sought to address access issues 
related to physician maldistribu-
tion.12,13 This problem could be ex-
acerbated by the Patient Protection 
and Affordable Care Act if physicians 
in shortage areas are unable to ac-
commodate the newly insured as was 
seen initially following health care 
reform in Massachusetts.14,15 Global 
health tracks (GHTs) during family 
medicine residency expose trainees 
to underserved medicine where they 

can acquire the skills needed to care 
for culturally diverse populations in 
resource-poor settings. The World 
Health Organization has promot-
ed the accountability of all medical 
training institutions to the commu-
nities they serve, and in particular 
to those specialties, populations, and 
areas in greatest need of service.13 

Novel indices and online measures of 
social accountability have now been 
created for medical schools, including 
rankings according to their ability to 
produce physicians for shortage ar-
eas, and similar metrics for gradu-
ate medical education programs will 
soon follow.16,17 

The objective of this analysis was 
to determine whether participation 
in GHTs during family medicine res-
idency was associated with practice 
in geographies of underservice (such 
as health professional shortage ar-
eas [HPSAs] and medically under-
served areas [MUAs]). This analysis 
furthers the existing research on 
global health education by examin-
ing for the first time non-self-report 
outcome measures regarding career 
paths following these experiences. 
We sought to determine whether the 
increased interest in underserved 
care that the global health partici-
pants in prior surveys reported actu-
ally translates into practice in those 
areas.

Methods
In this multi-site, retrospective co-
hort analysis, we attempted to un-
derstand the association of GHT 
participation and practice in un-
derserved geographies. Our sample 

consisted of the 489 graduates from 
1980–2008 of two family medicine 
residencies with perhaps the longest 
and most well established GHTs—
hereafter Residency 1 and Residency 
2. Both residencies have well-
delineated track components and op-
portunities for international electives 
(Table 1). Residency 1 also has wil-
derness and rural tracks. These resi-
dents were excluded from the sample 
since the exposures, knowledge, and 
skills they acquired through those 
tracks would also prepare them for 
caring for the underserved. Further, 
the wilderness track participants 
are required to complete field train-
ing, which often takes place in inter-
national settings. We also excluded 
graduates that could not be matched 
in the AMA Masterfile or lacked an 
address that could be linked to geo-
graphic coordinates. The exposure of 
interest was participation in a GHT. 

We chose outcome measures that 
would have policy implications such 
as work in high need areas and com-
munity health centers. The outcomes 
of interest were the percentage of 
GHT participants and nonpartici-
pants practicing in (1) HPSAs, (2) 
MUAs, (3) rural areas, (4) areas of 
dense poverty (defined as census 
tracts with greater than 20% of 
households earning less than 200% 
of the federal poverty level), and (5) 
any of the above.18 To obtain these 
figures, we divided the number of 
graduates stratified by GHT partic-
ipation working in these geographies 
by the total number of GHT partici-
pants and nonparticipants. The null 
hypothesis was that there would be 

Table 1: Comparison of the Components of the Global Health Tracks in Residencies 1 and 2

Residency 1 Residency 2

First year of the global health track 1985 1994

Didactics • Monthly global health meetings
• One global health conference
• 1-month tropical medicine course

• Lectures and discussions during 
monthly conferences
• Courses prior to international 
brigades
• Quarterly book discussions

Duration of international experiences PGY-1: 4 weeks 
PGY-2: Up to 8 weeks 

PGY-1: 9 days
PGY-2: 2–3 weeks
PGY-3: 4 weeks (optional)
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no difference between the two groups 
in terms of the percentages working 
in these underserved geographies. 

We used the 2009 AMA Masterfile 
to determine practice locations. The 
Masterfile contains current and his-
torical data for more than one mil-
lion physicians in the United States 
(including non-AMA members). Data 
fields within the Masterfile include 
residency, practice type, and pri-
mary practice location. Using Geo-
graphic Information System (ArcGIS 
9.3.1), we referenced physician prac-
tice location to federally designated 
shortage and underserved geogra-
phy information from the Health Re-
sources and Services Administration 
(HRSA) Geospatial Data Warehouse. 
HPSAs are designated by HRSA as 
meeting specific population to prima-
ry care physician (PCP) thresholds.19 
Several federal programs such as 
the National Health Service Corps 
and Medicare use HPSA designa-
tions to determine which physicians 

are eligible for incentive payments. 
HRSA also designates MUAs by tak-
ing into account four variables: the 
ratio of PCPs per 1,000 population, 
infant mortality, percentage of the 
population earning less than the fed-
eral poverty level, and percentage of 
the population aged 65 and older.20 
Rural areas were defined as practice 
in non-Metropolitan Statistical Ar-
eas (MSAs) (areas with populations 
less than 50,000). We obtained pov-
erty information from Census 2000, 
Summary File 3. Unlike HPSAs, ar-
eas containing dense poverty are not 
linked to federal bonus or incentive 
payments; however, this area-based 
measure has been used to determine 
which geographies are plagued by 
economic deprivation and disadvan-
tage.18 Chi-square tests for measures 
of association were computed using 
SAS (v9.2, SAS Institute, Cary, NC). 
P<.05 was considered to indicate sta-
tistical significance. This analysis 
was approved by the Institutional 

Review Board of the American Acad-
emy of Family Physicians. 

Results
A total of 489 residents from Resi-
dency 1 and Residency 2 graduat-
ed between 1980 and 2008 (Tables 
2 and 3). Of the 193 graduates from 
Residency 1, 16% completed the 
GHT while 29% of the 296 gradu-
ates from Residency 2 completed the 
GHT.  

Among Residency 1 graduates, 
36.7% of GHT participants worked 
in HPSAs compared to 20.1% non-
participants, representing an 83% 
increase (P=.03). However, GHT par-
ticipants were not more likely than 
nonparticipants to work in MUAs, 
rural areas, or areas of dense pov-
erty (Figure 1).

Among Residency 2 graduates, 
69% of GHT participants worked in 
areas of dense poverty compared to 
55% nonparticipants, representing a 
24% increase (P=.03). However, GHT 
participants were not more likely 
than nonparticipants to work in 
HPSAs, MUAs, or rural areas (Fig-
ure 2).

When combining the GHT partici-
pants and nonparticipants from the 
two residency programs, there were 
no statistically significant differenc-
es in terms of practice in the policy-
relevant geographies of underservice 
(Figure 3).  

Discussion
Understanding how existing innova-
tions in graduate medical education 
impact the underserved workforce is 
of considerable interest, particularly 
for promising programs with limited 
supporting evidence such as global 
health education.8,9 

Table 3: Demographic Data on Participants and Nonparticipants

Residency  
Global Health Track 

Participation
Age at Residency 
Graduation (Mean) Male (%)

International Medical 
Graduate (%)

Residency 1 Participants 31.3 19 (63.3) 1 (3.3)

Nonparticipants 33.4 85 (61.6) 5 (3.6)

Residency 2 Participants 31.6 41 (47.1) 6 (6.9)

Nonparticipants 32.4 123 (58.6) 23 (11)

Table 2: 1980–2008 Family Medicine Residency Graduates  
From Residency 1 and Residency 2, by Track Participation

Track Participation
Number of Graduates 

(% of Total per School)

Residency 1

Global health  31 (16%)

Rural 9 (5%)

Wilderness medicine 7 (4%)

No track participation 146 (75%)

Residency 1 Total 193

Residency 2

Global health  87 (29%)

No track participation 209 (71%)

Residency 2 Total 296

Total (1 and 2) 489
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Our findings, albeit limited by 
small sample size and potential 
confounding exposures, nonetheless 
reveal some interesting trends. Resi-
dency 1 GHT participants were near-
ly twice as likely as nonparticipants 
to practice in HPSAs, and Residen-
cy 2 GHT participants were more 
likely than nonparticipants to prac-
tice in areas of dense poverty. These 

differences were not statistically sig-
nificant when the participants from 
the two institutions were combined.   

Our findings provide a unique per-
spective on the discussion of whether 
or not global health training affects 
career paths. Previously restricted 
to conclusions drawn from survey 
responses, our paper advances the 
literature since this is the first time 

an analysis has sought to determine 
whether GHT participants ultimate-
ly practice in underserved areas. 
However, these data call into ques-
tion whether an association between 
GHT participation and underserved 
work actually exists and suggest 
that the effect of global health train-
ing on career path is subtle enough 
that more sophisticated analyses in-
volving larger samples are needed 
to elucidate the exact relationship.

 These data should be interpreted 
with caution, and several limitations 
should be taken into account. First, 
our outcome measure only accounts 
for domestic underserved care. Since 
these GHTs train graduates to work 
in global settings, some may spend 
significant time in underserved set-
tings abroad. Unfortunately, this type 
of underserved care is not captured 
by the AMA Masterfile. Second, our 
analysis only evaluated where grad-
uates practiced in 2009.  Those who 
worked in underserved settings be-
fore 2009 will be missed. Third, al-
ternative comparison groups may be 
more revealing. The implementation 
of the GHT could have had benefits 
to participants and nonparticipants 
alike, increasing the likelihood that 
all graduates will practice in under-
served areas. Comparing programs 
with GHTs to matched controls with-
out GHTs may reveal more substan-
tial findings. Fourth, our sample may 
be prohibitively small. Adding more 
residencies and GHT participants to 
our sample would allow us to detect 
smaller differences.  

To fully determine whether an as-
sociation exists, we plan to evaluate 
these outcome measures over longer 
time frames prospectively, to capture 
graduates that practiced in under-
served geographies before 2009. Ad-
ditional survey-based assessment 
of other socially desirable practice 
locations, such as those graduates 
working in homeless clinics or inter-
national settings would also provide 
a more complete picture of where 
graduates are practicing now. Fi-
nally, with enough funding and col-
laboration of several data-holding 
institutions, richer predictive models 

Figure 1: Percentage of Residency 1 Graduates in Underserved 
Areas, by Global Health Track Participation

Figure 2: Percentage of Residency 2 Graduates in 
Underserved Areas, by Global Health Track
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could include other known predic-
tors and confounders of eventual un-
derserved care such as rural birth, 
exposure to Title VII funding, and 
minority race.21 
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