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Abstract
Introduction: The global healthcare market is expanding and
advances in the globalization of education are having an unprecedented
impact on medical education around the world. A number of trends
have emerged in medical education including an increase in the number
of medical schools and medical students, increased privatization of
medical schools, migration of medical students and new collaborative
models between medical schools around the world. The goal of this
paper is to discuss the current trends in international medical education
with an eye towards the quality and accreditation standards.
Methods: We conducted a review of the literature in PubMed and
Google Scholar using the following keywords “international medical
schools,” “international medical graduates,” “accreditation of medical
schools” and “quality of medical graduates.” The World Directory of
Medical Schools was used for medical school demographic data.
Findings: We identified a total of 3043 medical schools in the
world of which 2881 are operational. India has the highest number
of recognized medical schools (382), followed by Brazil (211) and
China (186). Countries with the most rapid growth of medical schools
are those within the Caribbean, India, and China. A large number of
foreign medical students attend medical schools in the Caribbean, Latin
America, China, Russia and Eastern Europe.
Conclusion: This review found that while there is a global need for
an increase in the number of physicians, assessing the quality of medical
education remains a challenge due to the variability in accreditation
standards. In addition, trends towards migration of students is likely
to continue.
Keywords: Globalization; Medical education; International
education; Healthcare

Introduction
Globalization has impacted nearly every aspect of modern life.
While patients have long traveled for complex clinical care and
innovative treatments that are not available in their home countries,
healthcare and education have lagged behind other industries, in
terms of globalization [1]. Emerging economies are now investing
in healthcare infrastructure in order to expand access and improve
quality of services [2]. The increased demand has led to increased
opportunities for trans-national partnerships within the framework
of global collaborative healthcare [3,4]. Furthermore, an observed
outcome has been an increase in demand for healthcare services, and as
a result, an increased need for healthcare professionals and education
and training opportunities.
The migration of medical professionals is a well-known
phenomenon where health professions students and practitioners travel
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across borders for educational and employment opportunities [5-8].
Recently, the number of medical students who attend international
medical schools, meaning schools in countries other than the student’s
country of origin, is increasing and has been noted in both sending and
receiving countries. The number of citizens from the United States
(U.S.) who completed undergraduate medical education outside the
U.S. increased by 62% between 1999 and 2006, based on the number
of applications for certification by the Educational Commission for
Foreign Medical Graduates (ECFMG) [9]. Countries in Eastern Europe
such as Poland, Hungary and the Czech Republic have had an increase
in international medical students, with these students accounting for
30% of the Czech Republic’s total medical graduates [10]. While the
reasons for this increase are multifactorial, the need by countries to
address their physician shortages remains a key driving force.
According to data from the World Health Organization report, there
is a global shortage of physicians which is worse in developing countries
[11]. While recruiting foreign graduates to practice in one’s country can
be effective at addressing physicians shortages, immigration policies
are unlikely to provide long term solutions and can exacerbate shortages
in lower resource settings [12,13]. Rather to overcome physician
shortages around the world, there has been a rapid expansion in the
number of medical schools, nearly doubling in the past two decades.14
Based on the World Directory of Medical Schools listings in 2016, over
one-third of all medical schools are located in one of five countries
(India, U.S., China, Brazil, and Pakistan) and 10 countries account for
nearly half of all medical schools in the world [14]. As reflected in the
heat map (Figure 1), there are also approximately 13 countries with no
medical schools at all and a preponderance of African countries with
large populations and significant physician shortages, with zero or only
one medical school [14].
While it is important to increase the number of physicians, it is also
important to focus on the quality and competency of these physicians.
From a quality perspective, it is also essential to know how, and
with whom, the expanded medical education capacity is filled. For
instance, not all countries have medical licensing exams for students
who have completed their undergraduate medical education in another
country—whether or not this should be a requirement remains a valid
question. The purpose of this article is to review the current trends in
international medical education including the increase in the number
of schools and students, privatization, transnational collaborations and
the development of new, non-traditional migration patterns of students
with an eye towards the quality of education provided.

Methods
In this article, we summarize a narrative review of the literature
based on our experience and knowledge of peer-reviewed literature and
supplemented our efforts with a literature search conducted in PubMed
and Google Scholar using the following keywords: “international
medical schools,” “international medical graduates,” “accreditation of
medical schools,” and “quality of medical graduates.” An additional
search of webpages and Google was performed for the current trends
and quality-related articles in medical education. References for these
articles were searched to further explore the topic under discussion. The
World Directory of Medical Schools was used to obtain the required
information about the medical schools.

Globalization’s impact on medical education
Many students are seeking higher education outside of their country
of citizenship, attributed in part to the increase in access to higher
education globally and ease and reduced costs of travel. According to
the Organization for Economic Cooperation and Development (OECD)
Copyright © 2018 The Authors. Published by Scientific Open Access Journals
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Figure 1: Global Distribution of Medical Schools.
from a survey of its 35 member countries, the number of students
enrolled outside their country of citizenship has risen from 0.8 million
worldwide in 1975 to 4.1 million in 2010 [15]. Medical education too is
impacted by globalization, and a number of trends have emerged within
medical education in the last two decades as a result of globalization
of healthcare and education including: 1) an increase in the number of
medical schools, including the development of “English” or “U.S.-style
schools,” 2) an increase in the number of medical students, 3) increased
privatization of medical schools, and 4) new collaborative models
between medical schools and international schools of higher learning.

Increasing medical schools and medical students
For as long as it has been recorded, there has been an increase in
the world’s medical schools.14 In the first edition of the World Health
Organization’s World Directory of Medical Schools in 1953, there
were 566 schools [16]. The growth in schools was initially at pace with
population growth but over the last 20 years has increased dramatically
[17]. In 2009, Boulet et al conducted a comprehensive analysis of
the FAIMER International Medical Education Directory (IMED) and
found there were 1,935 schools [9]. A similar analysis conducted in
2013 by Duvivier et al, found that there were 2,600 medical schools in

the world, an increase of 34% [18]. Both studies noted that there is an
uneven distribution of medical schools and that the distribution does
not reflect the dispersal of the population or the demand for healthcare
services [9,18]. Our current review of the World Directory of Medical
Schools identified 3043 total schools and 2881 operating medical
schools in the world. India has the most recognized medical schools
(382), Brazil (211), China (186), and the U.S. (182) [14]. According to
data from World Directory of Medical Schools, one third of all medical
schools are located in five countries and nearly half are located in ten
countries (Table 1). In addition, there are a number of countries that do
not have any medical school [14]. Recently, the countries or regions
with the most rapid growth of medical schools, based on percent
change, are the Caribbean (40%), India (25%), and China (10%) [14].
In addition to the increase in the number of medical schools, there
has been an increase in the number of medical students. The increase
in medical students is a result of both the number of new schools and
also the result of countries expanding class sizes in established medical
schools. The U.S. has a goal to increase the number of its physicians by
30% by 2019 to address physician shortage. Roughly one-third of the
growth will be achieved through the opening of new medical schools
and two-thirds through increased class sizes, and it appears that this

Table 1: Medical schools in the world.
Country
1
2
3
4
5
6
7
8
9
10

India
Brazil
China
United States of
America
Pakistan
Mexico
Japan
Russian Federation
Turkey
Indonesia

Number of Medical Country’s opulation
% Global Medical
Schools/Population*
Schools
(Million)
Schools
382
1300
0.29
12 %
211
209
1.01
7%
186
1400
0.13
6%

Cumulative Percent
of Schools
13%
20%
26%

182

324

0.56

6%

32%

99
88
83
81
79
75

192
52
162
144
79
259

0.52
1.69
0.51
0.61
1.00
0.29

3%
3%
3%
3%
3%
3%

35%
38%
41%
44%
46%
49%

*Number of medical schools per million population.
World Directory of Medical Schools. Updated June 1, 2016. Top 10 countries with most number of Medical Schools. % of global medical
schools uses a total of 2997 schools as the denominator.
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model has resulted in an increase in medical school graduates [19,20].
In addition, China has embarked on reforming their education system
for health professionals by merging schools, expanding enrollment and
increasing class sizes, which has resulted in an increase in the number
of medical school graduates [21]. While these initiatives are proving
to be successful in increasing the number of medical school graduates,
it does create new challenges, especially with the availability of postgraduate education such as residency and fellowship opportunities, as
well as strains in government funding for training [22]. In addition to
development of new schools or increased class sizes, some countries,
such as the Netherlands and Canada have adjusted their national quotas
that determine the number of students that will be admitted to medical
schools.23 For some countries, such as Australia, Belgium, the Czech
Republic and Hungary, the growth is in the attracting foreign students
to pursue their medical education abroad [23].

Private and For-Profit Medical Schools
Over the past several decades, there has been an increase in the
number of private medical schools, in part to address physician
shortages by increasing the number of medical schools and to
alleviate the governments’ burden of funding public institutions [2428]. According to a study published in 2014, India has led with the
largest number of private medical schools, with 194 of the 356 recently
commissioned medical schools in India being private.24 In Brazil, the
effort to address shortages included expanding the number of medical
schools affiliated with federal universities and providing incentives
for the creation of new programs at private universities.28 From the
data abstracted from the official government database of 241 medical
schools in Brazil in 2014, approximately 50% were enrolled in private
institutions [28]. In India and Brazil as well as in other countries, the
increase in privatization is often coupled with “for-profit” models of
business. Since the main driver is to generate a profit from student
enrollment, it may come at the expense of the quality of education
[29]. Furthermore, many of these medical schools are unrecognized by
their governments or accrediting bodies and therefore are of uncertain
quality. This model of privatization has caused concerns in the overall
quality of the education and “non-traditional” educational practices,
such as an absence of examination requirements for admission, lack
of formal testing or exams, and unconventional practices for granting
credit hours [29,30].

Medical schools developed to attract foreign medical
students
Another impact of globalization is the development of schools
actively recruiting international medical students and in some instances
developing English-taught and U.S. curriculum style schools. Some
countries, including those in Eastern Europe, Russia, Ukraine and
China, have developed and offer undergraduate medical education
programs that are taught entirely in English is in order to attract
international students and to allow graduates greater mobility across
European borders and to practice in other English-speaking areas [3135]. With the language barrier removed, medical students often seek
these opportunities as admission may be less competitive or tuition
costs lower than medical schools in their home country. Additionally,
some medical schools, most notably in the Caribbean, have modeled
and developed their admission process and curricula after U.S. medical
schools in an effort to attract international students, particularly those
from the U.S. and Canada [31].

Trans-national Collaborations
Over the past fifteen years, a number of leading U.S. medical
schools have entered into collaborations with governments and other
institutions of higher learning. Weill Cornell Medical College in Qatar
(WCM-Q) was established in 2001 as a partnership between Cornell
University and the Qatar Foundation for Higher Education, Research
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and Community Development. In doing so, Cornell became the first
U.S. university to offer its medical degree overseas [36]. Although
students are from more than 30 countries, the majority of students
are from the Middle East with many students securing post-graduate
training in the U.S. The program is six-years in length: the first two
years are focused on pre-medical studies and the following four years
follow the Weill Cornell medical curriculum.
Duke University and National University Singapore established the
Duke-NUS Medical School in Singapore in 2005 and was Singapore’s
first graduate medical school [37]. The curriculum is closely aligned
with the Duke University School of Medicine curriculum and students
graduate with a joint doctor of medicine degree from Duke University
and National University of Singapore. Sixty percent of the Duke-NUS
student body are from Singapore and the remaining are from more than
20 countries [38].
There are examples of non-U.S. based medical schools developing
collaborations as well through a variety of models. University of
Queensland Australia and Ochsner Health System developed a hybrid
approach for U.S. citizens in which the first two years of preclinical work
is completed in Brisbane, Australia and the third and fourth year, which
focuses on clinical rotations, are based in New Orleans, Louisiana. This
collaboration is unique in that an Australian medical school established
a U.S. presence and graduates would be eligible to practice in Australia,
New Zealand and/or the U.S [39]. In an effort to address the physician
shortage in Sweden, a new undergraduate medical school was started in
2011 at Örebro University. It was developed in close collaboration with
the University of Glasgow in Scotland and Maastricht University in
the Netherlands [40]. The Royal College of Surgeons, based in Dublin,
Ireland, has two international medical collaborations, in Bahrain and
Malaysia. Students spend time in Ireland as well as the country in
which their medical school is based and receive a National University
of Ireland medical degree [41].

Trends in Medical Student Migration
Healthcare professionals, primarily physicians and nurses, have
long moved from one country to another for education and training
purposes or to seek employment opportunities [42,43]. This migration
has typically been from developing countries to resource rich countries.
The same is true for students from developing countries seeking medical
education and training opportunities in the U.S., often electing to stay in
the U.S. upon conclusion of their education or training programs in part
due to the availability of employment [42]. This practice potentially
leads to a phenomenon referred to as “brain drain,” [27,44,45] where
physician emigration exacerbates shortages and uneven distribution
of healthcare professionals undermines the advancement in healthcare
infrastructure and services in these developing countries. However,
studies have also suggested that the influence of brain drain on health
may be modest [46].
Globalization has also ushered in new patterns and trends in
medical student migration (Figure 2). Data show that North America,
South Asia, and Africa are the largest sending regions and the Americas,
Eastern Europe, China and Russia are the most common receiving areas
of international medical students worldwide [9,10,18,31,32,47,48].
Another trend that has emerged is a greater number of U.S. students
attending medical school outside the U.S., with cost and increased
competition being cited as the main contributing factors [49]. Further,
there has been a decrease in the number of international medical
students opting to study in “resource rich” countries. Between 2000
and 2010, the percent of international medical students who chose
to study in the United States decreased from 23% to 17%. Similarly,
the percent of international medical students who chose to study in
Germany decreased by more than two percent during the same period.
Meanwhile, the percent of international medical students who chose
Australia, New Zealand and the Russian Federation increased during
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Figure 2: Migration Trends of International Medical Students.
the same time period [50].

Migration of medical students within the Americas
A large number of foreign medical students opt to go to the
Caribbean and Latin America to acquire medical education. There are
more than 70 medical schools in the Caribbean and a major portion of
their students are from the U.S. and Canada [9,14], many of whom are
unable to make it into the limited number of medical school slots. The
majority of American students who choose to study medicine abroad
select one of the Caribbean medical schools. According to Boulet et
al, from 1992-2006, there were 28,931 medical graduates who applied
for Educational Commission for Foreign Medical Graduates (ECFMG)
certification who attended medical schools outside the U.S., and more
than 50% of these graduates had attended Caribbean medical schools.
Moreover, there has been a steady increase in the number of ECFMG
applicants attending medical schools in the Caribbean. In 1992, 321
U.S. International Medical Graduates (USIMG) applicants attended
a medical school located somewhere in the Caribbean, representing
42% percent of the USIMG applicant pool in that year. In 2006, this
percentage increased to 71%, or 1,966 applicants, who did so [9].
In another study by Young et al, in 2014, the top 3 international
medical schools providing licensed physicians in the U.S. were in
Grenada, Dominica and Mexico [51]. Smaller than the numbers above,
but still a considerable number of the medical students in medical
schools located in Caribbean are from Canada and South Asian and
African countries. It is estimated that the number of Canadians
studying medicine outside of Canada is approximately 3,500, which
represent 25% of the total Canadian medical student population. Of
these students, the majority attend medical schools in the Caribbean
with Ireland and Australia as the second and third most common
destination [52].

Migration of medical students within Asia
China is another popular destination for medical students from
around the globe, and in fact, China receives a large number of foreign
students for higher education in many science and arts fields [48,53].
In 2009, a total of 238,000 foreign students from 190 countries came
to China, and among them, the number of medical students exceeded
32,000 [48]. Health professional students accounted for the third largest
group among the foreign students studying in China and this number
continues to increase every year [48,53]. In 2013, the number of foreign
medical students studying medicine in China had exceeded 50,000. The
majority of these international medical students are from South Asian

countries (e.g. Pakistan, India, Sri Lanka, Bangladesh) and African
countries such as Kenya, Ghana, Cameroon, and Ethiopia [34,48].
The Foreign Medical Graduate Exam (FMGE) in India reports
that approximately 12,000 Indian students with medical degrees from
China took the FMGE between 2012 to 2014, and as of September
2012, there are over 5,000 Pakistani medical students in China [34,54].
Although the majority of the students in China are from the countries
mentioned, China has a more diverse population of medical students
based on country of origin than, for example, medical schools located
in Caribbean countries [31,34,53].

Migration within Europe and Russia
Countries from the Eastern Europe and Russian Federation (e.g.
Belarus, Ukraine, Georgia and Kyrgyzstan) also receive a significant
number of medical students from other countries [35,51,55]. There were
5,950 Indian students who graduated from a medical school in Russia
and took the FMGE between 2012 to 2014 and 3,520 Indian students
who graduated from medical schools in Ukraine [54]. In addition,
Poland attracts approximately 6,000 international medical students,
which accounts for 8.7% of its total medical student population [56].
The majority of these students are from other European countries,
notably, Norway (1,493 students) and Sweden (1,043 students),
followed by the U.S. and Saudi Arabia [56].
Migration of medical students have not spared EU countries where
students have traveled from non-EU countries to EU countries and
migration of students within EU countries. Border proximities and
automatic recognition of medical degrees by EU countries, has made
the migration of medical students within EU countries easier. Ireland
has the highest level of medical student migration in the EU countries
[57]. In a study on medical school students in Ireland by Kitt et al, out
of 2273 study participants, 5.3% were from other EU countries and
27.8% were from non-EU countries [58].

Trends in Quality and Accreditation
The increase in new medical schools and medical students, and
migration of medical students has drawn greater attention to assessing
the quality of individual graduates and undergraduate medical education
programs. While several large studies have suggested that international
medical graduates (IMGs) provide similar clinical care quality, others
have found that IMGs are at greater risk for disciplinary action from
specialty boards than locally trained physicians, which could speak to
the need for more robust regulation [59-62]. How quality is assured in
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medical education varies considerably from country to country, as do
training models. However, traditionally there have been two ways to
assure quality, assessment of the individual practitioner (e.g. licensure
examinations) and accreditation of a school or educational program.
The globalization of the medical workforce is leading to interest in more
uniform ways to conduct each quality assurance (QA) process [63].

Assessing Quality of Medical Students: Performance
Exams
While some countries, such the U.S., have had systems of national
licensing exams (NLEs) in place for over 100 years, others which have
a long history of high quality medical education, such as the U.K.,
have only recently decided to adopt these exams [64]. The National
Board of Medical Examiners, which administers the series of licensing
exams in the U.S. has partnered with international groups for decades
and has created the International Foundation of Medicine exams which
are being increasingly used for assessment throughout the world,
and especially in South America and the Middle East [65,66]. These
developments have raised the potential of having uniform assessments
and licensure processes which allow individuals to cross borders to
practice medicine thus creating a truly global physician workforce [67].
Studies from the U.S. and Switzerland have suggested that medical
school graduates trained abroad may not do as well on standardized
exams as compared to the graduates who were trained domestically
[31,54,68,69]. U.S. citizens who returned to the U.S. with medical
degrees from other countries tend to perform lower on examination
boards as compared to U.S. medical graduates or international medical
graduates. According to Boulet et al, during 2002–2006, non-USIMGs
consistently outperformed USIMGs in basic science exams (USMLE),
although the differences were small [9]. Average performance of
USIMGs was inferior relative to medical students and non USIMGs.
According to van Zanten et al, there was significant variability in the
performance of students who attended medical schools in Caribbean
nations. They reported that the first-time pass rate on the USMLE
ranged from 19 percent to 84 percent [31]. Similarly, India has had to
face poor performance in licensing exams from the graduates of other
countries upon their return to India. According to a report published
by FACTLY in India, there were approximately 12,000 Indian students
with medical degrees from China, 5,950 from Russia, 3,520 from
Ukraine and 3,163 from Nepal that took the FMGE from years 20122014 [54]. The pass percentage in the FMGE has declined continuously
from 2012-16. While 28.3% medical students passed in 2012-13, this
went down to 16.7% in 2013-14. The pass percentage further reduced
to 13.1% in 2014-15, while the pass percentage was just 10.4% in
2015-16 [54].
Whether a country should have a national licensing exam (NLE) is
hotly debated due to limitations in the evidence available to show that
these exams improve clinical practice and protect public safety. For
example, while there is robust evidence for most NLEs regarding their
psychometric properties, and there is evidence showing correlations
between exam scores and clinical metrics, including inpatient mortality,
all studies have been observational in nature [59,64]. No studies have
demonstrated that introduction of NLEs into medical education systems
has caused the quality of care to improve, and many remain critical of
the growing implementation of NLEs around the world [70,71].

Assessing Quality of Medical Schools: Accreditation
Driven primarily by the rapid growth in schools, accreditation of
medical education programs or schools is drawing great interest from
the international community. The first set of global standards was
published by the World Federation for Medical Education in 2003
[72]. In 2010, the ECFMG announced that by 2023 all applicants will
need to have graduated from a program accredited by an authority that
met WFME or other global criteria for an accrediting body [73]. Since
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then accreditation for all health training programs was recommended
by 2020 as part of the World Health Organization’s Global Strategy
on Human Resources for Health: Workforce 2030 and endorsed
by the World Medical Association [74]. Despite this momentum,
there is presently uncertainty regarding medical school accreditation
internationally, as a minority of accrediting agencies have been formally
recognized by the WFME and there are over 60 independent countries
without accreditation mechanisms. India, which is currently reforming
its accrediting processes after concerns about corruption within the
Medical Council of India, one of the world’s oldest medical school
regulatory bodies, is one of the largest suppliers of IMGs to foreign
countries and it is unclear when it will have functional accreditation.
In Africa, there were 7 authorities in 2007. Over 10 years later, there
are 11 authorities, covering less than a third of Africa’s independent
states with medical schools, which could indicate challenges when
establishing accreditation systems in low-resource settings. While
it seems unlikely that accreditation systems will be functioning
worldwide by the 2020 target recommended by the WHO or by the
ECFMG’s 2023 target, how much progress will be made and whether
momentum behind accreditation will be sustained remain to be seen.
Certainly, the growth in medical schools shows no signs of slowing,
so that some mechanism of formal external peer review for medical
schools is likely to benefit medical education internationally.
Interestingly, while there is active debate regarding the validity
of NLEs as described above, there is apparently less debate about
implementing accreditation systems, despite the limited evidence base
that supports medical school accreditation. Most studies have focused
on properties and content of accreditation standards.75-81 Two studies
have shown higher passing rates on the United States Medical Licensing
Exam (USMLE) for IMGs from accredited vs. non-accredited schools
[82,83]. While these studies have touched on important aspects of
accreditation, these have likewise been observational in design and
there has been no clear evidence that accreditation improves clinical
practice or patient outcomes, nor whether it is cost-effective.

Conclusion
Medical education and the development of physicians has been
greatly impacted by globalization, and the international landscape is
likely to become ever more complex. A number of trends have emerged
over the past several decades including an increase in the number
of medical schools, increased medical school class size, increased
privatization and new models of transnational collaborations. As a
result of the increased demand for physicians and an increased ease,
willingness and opportunity for students to travel for medical education,
these trends create opportunities for those wishing to become physicians
and for countries in need of producing or attracting physicians. While
medical education and the development of physicians are benefiting
in many ways from globalization, we believe vigilance is needed to
ensure quality and competency of these physicians remains a high
priority while ramping up the supply of physicians.
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