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Abstract

Background: To strengthen health systems, the shortage of physicians globally needs to be addressed. However,
efforts to increase the numbers of physicians must be balanced with controls on medical education imparted and the
professionalism of doctors licensed to practise medicine.

Methods: We conducted a multi-country comparison of mandatory regulations and voluntary guidelines to control
standards for medical education, clinical training, licensing and re-licensing of doctors. We purposively selected seven
case-study countries with differing health systems and income levels: Canada, China, India, Iran, Pakistan, UK and USA.
Using an analytical framework to assess regulations at four sequential stages of the medical education to relicens-

ing pathway, we extracted information from: systematically collected scientific and grey literature and online news
articles, websites of regulatory bodies in study countries, and standardised input from researchers and medical profes-
sionals familiar with rules in the study countries.

Results: The strictest controls we identified to reduce variations in medical training, licensing and re-licensing of
doctors between different medical colleges, and across different regions within a country, include: medical educa-
tion delivery restricted to public sector institutions; uniform, national examinations for medical college admission and
licensing; and standardised national requirements for relicensing linked to demonstration of competence. However,
countries analysed used different combinations of controls, balancing the strictness of controls across the four stages.

Conclusions: While there is no gold standard model for medical education and practise regulation, examining the
combinations of controls used in different countries enables identification of innovations and regulatory approaches
to address specific contextual challenges, such as decentralisation of regulations to sub-national bodies or privatisa-
tion of medical education. Looking at the full continuum from medical education to licensing is valuable to under-
stand how countries balance the strictness of controls at different stages. Further research is needed to understand
how regulating authorities, policy-makers and medical associations can find the right balance of standardisation and
context-based flexibility to produce well-rounded physicians.
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estimated needs-based shortfall of 17.4 million glob-
ally [1]. At the same time, there is a growing body of lit-
erature raising concerns about insufficient attention to
minimum standards of professional education and licens-
ing, and the professionalism of healthcare providers as
a result [2—5]. Whilst the number of medical doctors in
the health workforce is growing globally by more than
400,000 every year, variation in the level of professional-
ism—which includes technical competence, clinical skills
and ethical conduct—is huge [3, 4, 6]. Serious systemic
issues underlying this variation are illustrated by reports
of the explosive growth of for-profit medical colleges
with low teaching and examination standards, imperson-
ation fraud used in medical college entrance exams, and
bribery as a route into some medical colleges [7-12].

In this paper, we focus on regulation across the full
professional development continuum from medical edu-
cation and clinical training, to physician licensing and
re-licensing. We examine the types of controls in place
to ensure a minimum standard of professionalism among
licensed doctors, recognising that controls along this
continuum may influence the ultimate quality of care that
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they provide [13]. There is clear evidence that insufficient
control on standards of medical education, training and
licensing warrants attention as it allows large variations
in class sizes, examination procedures, core curricula
and basic clinical competence within the same country
[14-17]. Yet there is a gap in the literature, particularly
with respect to studies that consider the intersection of
medical education and workforce regulation policy [13,
18]; most studies look at specific processes in isolation,
such as licensing or continuing medical education (CME)
[19, 20], rather than the combination of controls applied
across the professional development continuum.

Analytical framework and objectives

We developed the analytical framework presented in
Fig. 1 to guide our analysis. It outlines four stages—
from admission in medical college to licensing and
re-licensing—at which regulatory controls can act. It
also emphasises that contextual factors can influence
the type of regulatory approach. The framework was
designed based on a review of seminal literature on the
quality of medical care and medical education [4, 5, 21,

Contextual factors
Structural factors
- National or subnational control of medical education and
training
- Prominence of private sector in healthcare and education
- Oversight and regulatory capacity
- Public sector investment in health

Socioeconomic factors

- Workforce migration

- Variations in health workforce density and distribution
- Value of medical profession in society

Regulation of medical education, training and licensing

Regulatory tools used at various stages of medical education, training and licensing

Stage 1: Medical
college admission

- Admission
examinations

- Freedom of colleges to
vary admission criteria

and examination

- Curriculum content

- Standardised exams during
medical education

- Uniform qualifying exam

Stage 2: Medical curriculum

Stage 3: Clinical training
and licensing
- Clinical training before

Stage 4: Re-licensing
- Requirement/frequency
- Continued medical

licensing: requirement and education
duration - Clinical competency
- Licensing exam demonstration

Education

Fig. 1 Analytical framework

Professionalism

Clinical practice
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22], and the division of medical education components
proposed by Zhu et al. [23]. The four stages reflect fac-
tors affecting the quality of the health workforce as
described by Burdick and Dhillon [13], including who is
chosen to enter the profession (Stage 1), how and what
they are taught (Stage 2), how they are determined to
be qualified (Stages 2 and 3), and how they maintain
and update their skills (Stage 4).

Since terminology varies across countries, we refer to
medical degree administering institutions as ‘medical
colleges’ and to the period of clinical training between
graduation from medical college and licensing as ‘clinical
training’

The literature indicates that there is a multiplicity of
regulatory tools and approaches available at each of the
four stages, depending on the country and/or regional
context. Studies of regulatory regimes repeatedly refer to
a mix of approaches, with little consistency across differ-
ent country contexts [19, 24, 25], and there is no agree-
ment on which regulatory approaches might be most
effective in ensuring professionalism. Indeed, no model
emerges as ‘gold standard’ for regulation that is applica-
ble across diverse contexts [19, 25]. For instance, there
is no ideal approach to determining the frequency of
re-licensing (stage 4 on our framework) and the modali-
ties and frequency of CME. The most commonly used
standards, from the World Federation of Medical Educa-
tion, cover basic medical education, post-graduate medi-
cal education and continuing professional development
[26]. The standards do not cover licensing, nor are they
prescriptive. As stated by the World Federation of Medi-
cal Education, their standards are intended to provide a
framework for educational institutions and accrediting
agencies to develop and evaluate medical education as
appropriate for the context [27].

Table 1 Overview of case-study countries [74, 75]

Page 3 of 10

In light of the lack of research looking at the entire con-
tinuum from medical education and training to licens-
ing and re-licensing, and comparing approaches used
across diverse contexts, our study examines how differ-
ent national and sub-national agencies apply the various
available regulatory controls to different stages in this
continuum. We discuss possible implications of different
regulatory approaches applied and seek to identify inno-
vations in models of regulation that could be useful to
learn from.

Methods

In line with our analytical framework, we purposively
selected seven countries from North America, Europe
and Asia. We limited our scope to geographical regions
where the research team had expertise and connections
owing to the need for extensive validation of information
by local experts. Within these regions, we selected coun-
tries that differed on key attributes that could underpin
variations in the types and quality of regulations. These
attributes included: (i) gross national income (as clas-
sified by the World Bank) [28]; (ii) whether regulations
relating to medical education and licensing were con-
trolled by national or sub-national authorities; and (iii)
extent of private sector presence in medical education
(Table 1).

Focusing on regulations and guidelines that relate to
the four stages in our analytical framework within each
country, we collected information from three sources:
websites of relevant regulating bodies in each country
(such as national medical councils), a systematic search
for scientific and grey literature and news articles pub-
lished online, and written input from 1-2 medically
qualified researchers or medical professionals with lived
experience and knowledge of each of following countries:

Indicator Country
Canada China India Iran Pakistan UK USA

World Bank income classifica-  High Upper middle Lower middle Upper middle Lower middle High High

tion
Population size (2019) 38 million 1.4 billion 1.3 billion 83 million 217 million 67 million 328 million
General government 20% 9% 3% 22% 5% 19% 23%

expenditure on health as a

percentage of total govern-

ment expenditure (2018)
Physicians per 1000 popula- 2.8 20 038 1.6 1.0 30 26

tion (2018/19)
Regulation of medical educa-  Sub-national Sub-national ~ Sub-national  National Licencing by national body; ~ National ~ Sub-national

tion and licencing led by
national authorities or sub-
national authorities?

medical education by sub-
national
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China, India, Iran, and Pakistan. For the latter, we used
standardised questions that solicited information about
each of the stages in our analytical framework. Our sys-
tematic search methodology is summarised in the appen-
dix (Appendix 1). Information from these three sources
was analysed by following three steps. First, we extracted
relevant information about each country using an MS
Excel-based template with sections mirroring our ana-
lytical framework. Second, we examined the standardised
information collected about processes and regulations in
each study country individually, from stages one to four
in the framework. Third, we summarised the information
at key steps into either yes/no answers for the presence of
a regulation, or into years (of study), to allow cross-coun-
try comparisons.

Results

Table 2 presents a summary of our comparative analy-
sis, and below we synthesise the key findings using sub-
headings that correspond to the stages in our analytical
framework. Some overarching differences are summa-
rised here.

First, we identify large variation in the (usual) num-
ber of years of education between completing secondary
schooling and being licensed to practise medicine rang-
ing from five and a half years in India to 11 years in the
USA. Part of this difference relates to the usual require-
ment in the USA and Canada to complete a 3 to 4-year
undergraduate degree before entering into medical col-
lege. Additional training for specialisation varies accord-
ing to the field and is outside the scope of our analysis.
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Apart from the UK and Canada, all other countries we
analysed allow medical education to be delivered by both
public and private medical colleges, although the domi-
nance of private medical education and approaches used
to regulate private medical education vary. In Iran, pri-
vate medical education is typically nested within some of
the highest ranking and well-resourced public universi-
ties, where students who can afford the fees can receive
medical education despite having lower examination
scores [29]. These medical colleges also offer education
to overseas students, comprised of an initial compo-
nent in English for the first two to three years, followed
by clinical training in Farsi alongside the rest of medical
students. In both Pakistan and India, there are now sub-
stantially more private than public medical colleges [30,
31], and the medical education and licensing regulators
are currently undergoing reforms, after decades. India
has introduced the 2019 National Medical Commission
(NMC) Bill, which is in the process of implementation,
and in Pakistan, a new regulating authority—the Pakistan
Medical Commission (PMC) (has been established [32,
33].

Stage 1: medical college admission

For the countries we analysed, standards for entry into
medical education are regulated in three ways: through
identical entrance tests to all public and private medi-
cal colleges administered by external agencies (USA,
UK, and Canada) (Box 1); through standardised tests
which are not specific to medical colleges but are used
by all undergraduate colleges across the country as part

Table 2 Comparison of regulations for medical education, clinical training, licensing and re-licensing across the four stages of the

analytical framework and across the case-study countries

Stage Regulations

Can China India Iran Pak UK USA

N/A  Are private (for-profit) medical colleges allowed?

No  Yes Yes Yes Yes No Yes

1 Is there a uniform examination that all students undertake for admission to medical col- Yes  Yes Yes  Yes Yes Yes Yes
lege?
2 Is there a uniform examination for acquiring a medical degree? Yes  Yes No Yes No No Yes

2 Is medical training offered at the undergraduate level/ without first degree? No  Yes Yes Yes Yes Yes No

23 Total years of medical education and clinical training (after school) to be eligible for medi-

cal licence

Is there a national licensing exam?

After how many years is licensing renewal required, if at all?

N N DM ow

competencies?

Does permission to continue medical practise require CME or demonstration of clinical Yes  Yes

9-10 8 55 7 6 7 1

Yes  Yes No® No No® No VYes

Is license renewal by an independent body required across the country Yes No” No Yes Yes Yes VYes

1 N/A - 5¢ 5 2 5 14

b < Yes No Yes Yes,
except
in1
state

Yes

2 Introduced in 2021 (Pakistan) and 2022 (India)

b Physicians have to pass a competency test every two years to continue to practise even though licence renewal is not required

€ Only applies to nine states that have mandatory relicensing
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of the admissions decisions, whether public or private
(China and Iran); and through admission tests which
are not standardised across the country and are instead
determined by the state/province (in the case of public
colleges) or the medical college itself (in the case of pri-
vate colleges) (in Pakistan and India prior to the ongoing
reforms).

Even when there are stronger controls, through identi-
cal or standardised tests, it is often the case that the top-
tier medical colleges will only accept students with high
testing scores, whilst some private medical colleges will
accept students with weaker scores. For example, when
it comes to overseas students, the entry requirements for
medical colleges in Iran vary depending on the college
and are typically less rigorous. Similarly, in China, admis-
sion decisions for overseas students are managed by the
college. Changes to medical college admissions rules are
highly political. In Pakistan, while a uniform admission
test is necessary to enter all private and public medical
colleges from 2021 onwards, there are ongoing disputes
about whether private colleges are at liberty to decide
what weighting to give to the entrance exam results in
admission decisions [34]. To centralise and standard-
ise admissions procedures nationwide, the Indian union
government introduced the National Eligibility Cum
Entrance Test for admission into all medical and dental
programmes in 2012. This was ruled unconstitutional
from 2013 to 2016 and is now reinstated as the sole
admission criterion under the NMC Bill 2019 [35].

Box 1: Medical college admissions
Examination specific for students applying to medical
colleges
Canada—Medical College Admissions Test (except
Quebec).
India—National Eligibility Entrance Test.
Pakistan—Medical and Dental College Admissions
Test.
UK—UK Clinical Aptitude Test or BioMedical
Admissions Test.
USA—Medical College Admissions Test.
Examination for all undergraduate education
China—National College Entrance Examination
(Gaokao).

Iran—Iranian University Entrance Exam (Konkour).

Stage 2: medical curriculum and examination

The USA, UK, Iran and Canada have standardised medi-
cal education curricula and qualifying examinations for
receiving a medical degree that are overseen by third-
party governing bodies, enabling relatively strict controls
over standards for graduating doctors [36—41]. The USA,
Iran and Canada have multi-part examinations which
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are identical for all students in all medical colleges. In
Iran, all medical students are required to take uniform,
standardised examinations twice during medical college:
basic sciences in the third year and a clinical knowledge
assessment in the fifth or sixth year. All students addi-
tionally take a clinical competency examination focusing
on practical skills in their final year prior to receiving the
diploma. The UK has weaker controls at the examination
stage; medical examinations are reviewed to meet assess-
ment standards, but vary from college to college [42].
However, a new examination for all UK medical colleges,
the Medical Licensing Assessment, will begin in 2024
[43].

In China, the curricula covered and teaching mate-
rials used may vary slightly between medical colleges,
depending on additional teaching materials colleges
select to complement standardised textbooks, although
the Ministry of Education and Ministry of Health have
clear guidelines on this [44]. Although qualifying exami-
nations administered by each medical college can differ,
the National Medical Licensing Examination is the same
across the country.

In Pakistan, there are guidelines on the minimum con-
tent required in each of the compulsory subjects in medi-
cal colleges, but no enforced regulation. Pakistan has no
standardised examination to receive a medical degree,
although a National Licensing Exam has been introduced
which is planned to be implemented from 2021. Under
the NMC Bill 2019, India is shifting to a competency
based undergraduate curriculum that applies to pub-
lic and private medical colleges, and is overseen by the
newly introduced NMC [45]. It is also introducing a two-
part National Exit Test, which should be in place by 2022,
and will be a requirement for entry into postgraduate
training and registration in the state and national regis-
ters [46]. In recent years, however, qualifying examina-
tions have varied across colleges in Pakistan and India,
such that it can be easier to receive a nationally recog-
nised medical degree from some colleges.

Stage 3: clinical training and licensing

A medical licence permits a person to legally practise
medicine, and all countries have a method of licens-
ing medical doctors following completion of mandatory
clinical training. The latter typically involves the graduate
doctor conducting clinical work under the supervision of
a licensed clinician.

The USA and China have the longest durations of clini-
cal training (3 years) which must be completed in a gov-
ernment approved facility. Following clinical training in
the USA, a licence is granted after completing the three-
step licensing exam [3]. China’s standardised residency
training, which has been mandatory from 2020, is divided
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into two-and-a-half years of hospital-based training and
6 months in a community healthcare facility [47]. This is
followed by an assessment to obtain a certificate of com-
pletion of residency training, which is recognised nation-
wide [48]. Doctors need two certificates to be licensed
to practise medicine in China. To receive the Medical
Practitioner’s Qualification Certificate, graduates must
pass the National Medical Licensing Examination and
complete postgraduate training. The Physician’s Practice
License is obtained after joining a specific medical facil-
ity and needs to be re-applied for if the doctor moves to
another place of work.

The UK and Canada require two years of clinical train-
ing in government-funded and accredited hospitals.
Proof of completion of two years of clinical training is
required for licensing, and further specialty training is
often undertaken [43, 49].

In Iran, there are some differences depending on
whether the student intends to practise inside or out-
side of Iran. All students go through 18 months of clini-
cal training (internship) prior to official graduation. In
their role as interns, they provide essential services at
the Ministry of Health-affiliated teaching hospitals under
the supervision of licensed physicians and residents.
After completing medical college and the clinical train-
ing period, a licence to practise is issued following a paid
mandatory government service provided to areas with
a shortage of physicians, mainly rural or low-resource
areas, taking between 14 to 24 months [50]. Overseas
students are not required to do the mandatory rural area
service post-graduation if they intend to practise outside
of Iran.

Pakistan and India have the shortest clinical training
periods of 12 months. Such training is mandatory for
receiving a licence and this must be based in a recognised
teaching institution. In India, six months are reserved for
rural or community health facilities [51, 52]. Mechanisms
to check and enforce minimum standards of supervision
and clinical training in teaching hospitals, such as accred-
itation or audits by external agencies, are not used uni-
formly yet.

Stage 4: re-licensing

Rules on medical licence renewal and CME across the
seven countries can be broadly categorised as: manda-
tory licence renewal tied to CME or demonstration of
some competencies (most states in USA, Canada, UK,
and Iran), licence renewal mandatory but only requires
payment of a fee under the PMDC rules (Pakistan) and
no requirement for licence renewal by an independ-
ent body (China and majority of states in India) [40, 53,
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54]. Although there is no expiration date for the Medi-
cal Practitioner’s qualification certificate in China, CME
is compulsory, as is passing a performance assessment
supervised by the local health departments every 2 years;
doctors who fail are suspended from practising for
3—6 months until they pass the assessment [55]. There are
also assessments conducted by government health facili-
ties, which means that CME is tied to the doctors’ career
progression, but variation in assessment standards is pos-
sible [20]. Whilst CME completion for doctors working
in government health facilities is high, the enforcement
of CME regulations and performance assessments on the
relatively small proportion of doctors working solely in
private clinics is not clear [47].

In the USA, whilst all states require re-licensing, the
specific requirements for renewal varies by state. Only
one state (Montana) has no CME requirement for medi-
cal doctors to maintain their medical licences [56, 57].
Although the Medical Council of India made a man-
datory resolution in 2011 requiring doctors to attend
minimum of 30 h of CME every five years to ensure re-
registration, only nine of 26 State Medical Councils have
made re-registration for licence renewal mandatory [58];
therefore only about 20% of India’s doctors follow CME
rules, as they are not legally required in the states in
which they work [20, 59]. In Pakistan, registration needs
to be renewed every two years; licence renewal does not,
however, require any additional assessments or CME,
only payment of a fee, but this may change under the new
PMC [14].

Discussion

Our analysis shows that there are wide variations in the
controls that are employed by countries to regulate medi-
cal education, clinical training and physician licensing
and re-licensing, and that there is value in analysing the
entire continuum, as we do in this study, because strong
controls at one stage are often balanced with less strict
controls at other stages. Based on our findings and in
line with what others have reported, we would propose
it is not practical or desirable to provide a gold standard
of regulatory approaches to be applied across different
contexts, and that the strictest controls may not always
be appropriate [19, 25, 60]. In addition, conceptualising
regulatory controls as operating on a continuum—from
medical college admission to relicensing and continued
professional development—rather than as discrete con-
trols independent of checks at other stages, opens up a
broader set of regulatory options and offers more flex-
ibility based on what is required or feasible at differ-
ent stages. For example, if there is a strongly enforced
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minimum standard for medical school graduates, this
may reduce the need for an additional nationally stand-
ardised examination at the admission to medical college
stage.

Indeed, the development of a gold standard for regula-
tion of medical education, clinical training, licensing and
relicensing risks producing a one-size-fits-all approach
that is excessively reliant on Western approaches [61].
We therefore focused instead on drawing lessons through
a comparison of models used by different countries,
highlighting specific considerations about controls that
can be used at each stage of our analytical framework,
and discussing how contextual factors might influence
decisions on appropriate controls to use.

Considering the first stage of our framework, medical
college admission, we note that although having uniform
admission examinations across all colleges is a control
often used to standardise the competencies of admit-
ted candidates, allowing colleges the freedom to select
candidates without a mandatory minimum score dilutes
the effect of this attempt at standardisation resulting in
variable enrolment standards even in countries with uni-
form admission examinations. For example, a study from
China showed that private medical colleges often require
lower scores than public colleges [62]. An advantage
of having uniform examinations linked to a minimum
score for admission is that it prevents profit-making col-
leges from lowering standards to allow fee-paying stu-
dents without sufficient competence to be admitted.
A uniform national standard of competence required
at the graduation and/or licensing stage can also help
to ensure that variations in admission standards do not
adversely impact levels of professionalism among practis-
ing doctors. However, there may be value in some medi-
cal schools allowing lower admissions scores in contexts
where there is large sub-national variation in education
standards or under-representation of specific groups in
the medical profession. Less emphasis on examination
scores in admissions decisions may also reflect a grow-
ing realisation that other skills, such as strong commu-
nication and ability to collaborate, is worth considering
in addition to academic achievements [63, 64]. Alterna-
tively, minimum admissions standards for medical col-
leges may be an incentive for the providers of primary
and secondary education in less-developed regions to
improve the quality of education.

In relation to stages two and three in our framework,
we found that all three countries (UK, Pakistan and India)
that do not have uniform licensing examinations are cur-
rently in the processes of introducing these as a tool to
control variations in standards. In Canada, where phy-
sicians are licensed by provincial authorities to practise
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in their jurisdiction, calls have been made to create a
national license for physicians to standardise licensing
across provinces so that it is easier to redistribute phy-
sician workforce and reduce gaps in physician coverage
[65]. Clinical training in a teaching hospital is manda-
tory prior to licensing in all countries, but the quality of
this training depends on the training institution within
which graduate doctors are embedded and the supervi-
sion received; this is difficult to monitor and subject to
variable levels of controls. For example, there is evidence
of private medical colleges that are not linked to appro-
priate teaching hospitals and clinical laboratories com-
promising the quality of mandatory clinical training [66].
As the number of medical colleges grow in a country, it is
important to ensure that each one is linked to an appro-
priate teaching hospital where graduates can receive
high quality clinical training. Regulations on the mini-
mum years that an accredited teaching hospital has been
running for, and on essential medical departments that
teaching hospitals must have, may be useful here [67].
With respect to the final re-licensing stage of our
framework, we found that substantial variations in re-
licensing requirements across a country occurred when
sub-national rather than national authorities are respon-
sible for setting rules (for example, in India and USA).
In the USA, the states of Indiana and New York only
require “opioid prescribing and opioid abuse” training
as part of their mandatory CME, and Montana does not
require any CME for re-licensing, but all others do. We
also found that licensing can be de-linked from CME
requirements or demonstration of knowledge or skills (in
Pakistan and Montana state, in the USA). Both of these
situations make it possible for doctors to legally practise
for decades after initial licensing, without any check on
their continuing clinical competence. In another model
de-linking re-licensing and competence, in China, re-
licensing is not required but physicians need to demon-
strate adequate competency in an exam every two years
to continue to practise. An unusually lax model exists in
all except nine states of India [68], where physicians do
not require any re-licensing by an independent regulator
to continue to practise after acquiring the initial licence.
Whether physician competencies can be reliably main-
tained in systems without mandatory assessments to
allow continued medical practise, and whether controls
at other points help to maintain professional standards
is a relevant question. Presence of such highly variable
approaches to relicensing within sub-national entities of
the same country, such as in India and the US, highlights
the fact that there is little evidence on the effectiveness
of various models in maintaining physician competen-
cies and to guide policy choices. Such divergent models



Aftab et al. Hum Resour Health (2021) 19:91

operating in the same country provide an opportunity
to study their comparative effectiveness and strengths or
weaknesses as regulatory models to maintain physician
competence.

Although inadequate controls on the quality of med-
ical education and clinical training is a challenge to
address in both public and private sector institutions,
the profit-making business model of private medical
colleges introduces specific complexities with respect
to regulation [4]. A comparison across our case-study
countries was insightful here as we could identify three
approaches to regulating (private) medical education:
retaining medical education in the public sector (UK,
Canada); having uniform minimum entry criteria and
licensing examinations that apply to public and private
colleges (China and USA); and an innovative approach
of embedding private sector colleges within public
universities (Iran). Pakistan and India are currently
changing their regulations, aiming to move towards
the second approach.

While investing in public sector medical education
and retaining all or most medical education in the
public sector has many advantages, and can reduce the
layers of controls needed, private medical education is
often encouraged because it allows injection of private
capital into medical education to increase the number
of doctors without government investment [4, 69]. The
USA shows that relatively strong controls on medical
education are possible despite having a large and pow-
erful private medical education sector. In countries
where regulatory authorities have not strengthened at
the pace at which the private medical education sec-
tor has grown, however, challenges in regulation can
occur. In India and Pakistan, private medical colleges
have mushroomed in the last two decades, but with
increasingly lax regulations because the rapid private
medical college expansion has outstripped the capacity
of regulatory systems. It is important for countries to
be cognisant of becoming trapped in a cycle in which
weak regulations on minimum standards for faculty
and infrastructure, and on profit-making, allows the
number of highly profitable medical colleges to grow
rapidly, and potentially enables the powerful private
sector to engage in lobbying or co-opting the regu-
latory process to weaken regulatory controls [70].
Suggested approaches include creation of dedicated
departments of medical education in private colleges,
relying on system of accreditation and enhancing the
capacity and powers of regulatory bodies [15, 71].

Although our comparative analysis of regulations
and guidelines yielded some important insights, we
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acknowledge limitations of our study scope; for exam-
ple, we do not consider rules relating to foreign medi-
cal graduates or compare teaching methods. Another
limitation is that we focused on regulations as written
(de jure), regardless of whether the practice is imple-
mented in reality (de facto). Further study on the
strength of regulatory bodies in different countries,
involving primary qualitative research with regulators,
and on the relationship between regulatory controls
at various stages of medical education and clinical
competence assurance of practising doctors would be
useful.

Conclusions

Doctors typically hold a position of power and are
trusted by patients because of the uncertainty, infor-
mational asymmetry, and buyer vulnerability that
characterise medical consultations [72, 73]. The pro-
fessionalism of doctors, and the measures put in place
by relevant authorities to ensure their professional-
ism, are, therefore, paramount. While there is no gold
standard model for medical education and practise
regulation—even among high-income countries that
are perceived as leaders in this area—examining the
combinations of controls used in different countries
enables identification of innovations and of regulatory
approaches that have been used to address specific con-
textual challenges, such as decentralisation of regula-
tions to sub-national bodies or privatisation of medical
education. Our study highlights the value in looking
across the full continuum of professional development
from who is allowed to enter the medical education,
what students are taught, how they are determined to
be qualified to practise medicine and how they must
maintain and update their skills; using our analytical
framework to examine the full continuum showed that
countries may balance having weaker controls at one
stage with stricter controls at an earlier or later stage.
Finally, whilst we identified a shift towards introduc-
tion of stronger regulatory controls, such as a national
licensing examination in countries that do not have
this yet, we emphasise that further work is needed to
understand how regulating authorities, policy-makers
and medical associations can find the right balance
of standardisation and context-based flexibility, and
between students’ theoretical, and ethical and practical
skills.

Appendix 1
See Table 3.
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Table 3 Systematic search strategy

Search platform Google (UK)

Search date 15 September 2020

Search terms Country name + Regulation®* + one of the terms
below:

Medical Education

Medical education entrance exam*
Medical education curriculum
Medical education exam*

Medical degree exam*

Medical license*

Medical postgraduate training
Continuing medical education

Review first 10 results for each search combination
[56 searches in total]

Review process

Abbreviations

CME: Continued medical education; NMC: National Medical Commission; PMC:

Pakistan Medical Commission; SRT: Standardised residency training.

Acknowledgements
None.

Authors’ contributions

MK conceptualised the study. MK, WA and SR developed the methodology,
extracted and analysed the data and wrote the first draft. All authors provided
and reviewed data from their respective countries. All authors contributed

to analyses, revisions and approved the final version. All authors read and
approved the final manuscript.

Funding
ARS, WA, RH and MK are supported by the UK Research and Innovation (UKRI)
Health Systems and Research Initiative (MR/T02349X/1).

Availability of data and materials
All data generated or analysed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
Professor Rumina Hasan is an advisor to the Pakistan Medical Council, on a
voluntary basis. The authors declare that they have no competing interests.

Author details

! Aga Khan University, Karachi, Pakistan. 2London School of Hygiene and Tropi-
cal Medicine, Keppel St, Bloomsbury, London WC1E 7HT, UK. 3Indepemdem
Consultant, Mumbai, India. “independent Consultant, Delhi, India. >National
University of Singapore, Singapore, Singapore. °Independent Consultant,
Tehran, Iran.

Received: 11 March 2021 Accepted: 8 July 2021
Published online: 23 July 2021

Page 9 of 10

References

1. WHO. Global strategy on human resources for health: Workforce 2030.
Geneva; 2016.

2. Hanefeld J, Powell-Jackson T, Balabanova D. Understanding and measur-
ing quality of care: dealing with complexity. Bull World Health Organ.
2017;95:368-74.

3. Khan MS, Bory S, Rego S, Suy S, Durrance-Bagale A, Sultana Z, et al. Is
enhancing the professionalism of healthcare providers critical to tackling
antimicrobial resistance in low- and middle-income countries? Hum
Resour Health. 2020;18(1):10.

4. Frenk J, Chen L, Bhutta ZA, Cohen J, Crisp N, Evans T, et al. Health profes-
sionals for a new century: transforming education to strengthen health
systems in an interdependent world. Lancet. 2010;376(9756):1923-58.

5. Horton R. A new epoch for health professionals’education. Lancet.
2010;376(9756):1875-7.

6. Das J,Hammer J, Leonard K. The quality of medical advice in low-income
countries. J Econ Perspect. 2008;22(2):93-114.

7. Green A. HIV epidemic in children in Pakistan raises concern. Lancet.
2019;393(10188):2288.

8. Rao S. Pakistan medical commission and its sustained negative impact
on medical & dental education in Pakistan academia; 2020. https://acade
miamag.com/pakistan-medical-commission-and-its-sustained-negative-
impact-on-medical-dental-education-in-pakistan/.

9. Web of deception: On NEET impersonation scam The Hindu. 2019.

10. Thapar A. How US university admissions are broken. BBC News. 2019.

11. Valli R. Scandal Threatens China’s College Entrance Exam. VOA News.
2014,

12. Halai N. Quality of private universities in Pakistan: an analysis of
higher education commission rankings 2012. Int J Educ Manag.
2013;27(7):775-86.

13. Burdick W, Dhillon I. Ensuring quality of health workforce education and
practice: strengthening roles of accreditation and regulatory systems.
Hum Resour Health. 2020;18(1):71.

14. Hsieh C-R, Tang C. The multi-tiered medical education system and its
influence on the health care market—China’s Flexner Report. Hum
Resour Health. 2019;17(1):50.

15. Latif MZ, Wajid G. Reforming medical education in Pakistan through
strengthening departments of medical education. Pak J Med Sci.
2018;34(6):1439-44.

16. Deswal BS, Singhal VK. Problems of medical education in India. Int J Com-
munity Med Public Health. 2016;3(7):5.

17. Sachan D. Health activists join forces in bid to reform Medical Council of
India. BMJ. 2016;353:i2597.

18. Sutherland K, Leatherman S. Regulation and quality improvement: A
review of the evidence The Health Foundation; 2006.

19. Kovacs E, Schmidt AE, Szocska G, Busse R, McKee M, Legido-Quigley H.
Licensing procedures and registration of medical doctors in the Euro-
pean Union. Clin Med (Lond). 2014;14(3):229-38.

20. Miller LA, Chen X, Srivastava V, Sullivan L, Yang W, Yii C. CME credit
systems in three developing countries: China, India and Indonesia. J Eur
CME. 2015;4(1):27411.

21. Donabedian A. Evaluating the quality of medical care. 1966. Milbank Q.
2005;83(4):691-729.

22. Crisp N, Chen L. Global supply of health professionals. N Engl J Med.
2014;370(10):950-7.

23. ZhuJ,LiW, Chen L. Doctors in China: improving quality through mod-
ernisation of residency education. Lancet. 2016;388(10054):1922-9.

24. Maisonneuve H, Matillon Y, Negri A, Pallarés L, Vigneri R, Young HL. Con-
tinuing medical education and professional revalidation in Europe: five
case examples. J Contin Educ Health Prof. 2009,29(1):58-62.

25. Solé M, Panteli D, Risso-Gill |, Doring N, Busse R, McKee M, et al. How do
medical doctors in the European Union demonstrate that they continue
to meet criteria for registration and licencing? Clin Med. 2014;14(6):633-9.

26. WFME. Continuing Professional Development of Medical Doctors: WFME
Global Standards for Quality Improvement. Denmark: World Federation
for Medical Education; 2015.

27. WFME. Standards: World Federation for Medical Education; 2021. https://
wfme.org/standards/.

28. How does the World Bank classify countries? : The World Bank; 2020.
https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-
how-does-the-world-bank-classify-countries.


https://academiamag.com/pakistan-medical-commission-and-its-sustained-negative-impact-on-medical-dental-education-in-pakistan/
https://academiamag.com/pakistan-medical-commission-and-its-sustained-negative-impact-on-medical-dental-education-in-pakistan/
https://academiamag.com/pakistan-medical-commission-and-its-sustained-negative-impact-on-medical-dental-education-in-pakistan/
https://wfme.org/standards/
https://wfme.org/standards/
https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries
https://datahelpdesk.worldbank.org/knowledgebase/articles/378834-how-does-the-world-bank-classify-countries

Aftab et al. Hum Resour Health

29.
30.
31
32.
33
34.
35.
36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

(2021) 19:91

Iran University of Medical Sciences. https://ic-medicaliums.ac.ir.

Keshri VR, Sriram V, Baru R. Reforming the regulation of medical
education, professionals and practice in India. BMJ Glob Health.
2020;5(8):e002765.

PMC. Recognized Colleges & Qualifications: Pakistan Medical Commis-
sion; https://www.pmc.gov.pk/Colleges.

Rehan A. Examining the PMC law The News. 2019.

Junaidi I. Medical bodies assail PMC bill Dawn. 2020 21/09/2020.

Junaidi I. PMC Functioning without council members: Medics. Dawn.
2020.

What is NEET?. https.//www.business-standard.com/about/what-is-neet.
BMA. Medical training pathway. https://www.bma.org.uk/advice-and-
support/studying-medicine/becoming-a-doctor/medical-training-pathw
ay.

AAMC. Medical Education. https://www.aamc.org/what-we-do/mission-
areas/medical-education.

GMC. Standards, guidance and curricula. https://www.gmc-uk.org/educa
tion/standards-guidance-and-curricula.

BMA. Working as a doctor in Canada: British Medical Association; 2020.
https://www.bma.org.uk/advice-and-support/career-progression/worki
ng-abroad/working-as-a-doctor-in-canada#heading_4438f0ad 1dca468
490dc2dad8909151a.

Tavakol M, Murphy R, Torabi S. Medical education in Iran: an exploration
of some curriculum issues. Medical Education Online. 2006;11.

IRIMC. Medical Education and Regulations in Iran: Medical Council of the
Islamic Republic of Iran. https://irimc.org/en/Regulations/Medical-Educa
tion.

GMC. How are students assessed at medical schools across the UK?. 2014.
GMC. Medical Licensing Assessment: General Medical Council; https://
www.gmc-uk.org/education/medical-licensing-assessment.
Undergraduate medical education standards -clinical medicine: H [ 7%
BEZHE IR ESE L. 2016,

MCI. Competency Based Undergraduate Curriculum: Medical Council of
India; 2019. https://www.mciindia.org/CMS/information-desk/for-colle
ges/ug-curriculum.

The National Medical Commission Bill, 2019, (2019).

Wong WCW, Zhu S, Ong JJ, Peng M, Lam CLK, Kidd MR, et al. Primary care
workforce and continuous medical education in China: lessons to learn
from a nationwide cross-sectional survey. BMJ Open. 2017;7(7).e015145.
A summary of the development of the residency training system in China
2014. http://www.cnmedical-edu.com/show/13/625.html.

NHS. UK Foundation Programme: Curriculum 2020. https://foundation
programme.nhs.uk/curriculumy/.

Couper ID. Medicine in Iran: a brief overview. South African Family Prac-
tice. 2004;46(5):5-7.

MCI. PG. Medical Education Regulations, 2000: Medical Council of India;
2018. https.//www.mciindia.org/CMS/rules-regulations/p-g-medical-
education-regulations-2000.

Mash R, Aimeida M, Wong WCW, Kumar R, von Pressentin KB. The roles
and training of primary care doctors: China, India, Brazil and South Africa.
Hum Resour Health. 2015;13(1):93.

NHS. What is revalidation? NHS England; https://www.england.nhs.uk/
medical-revalidation/about-us/what-is-revalidation/.

CPSNL. Annual Licence Renewal. https://www.cpsnl.ca/WEB/CPSNL/Physi
cians/Annual_Renewal.aspx?hkey=3333f997-9f9a-48f7-85e0-64cf0d0f5e
68.

Ministry of Health, Measures for the management of Periodic Evaluation
of Physicians. http://www.satcm.gov.cn/fajiansi/gongzuodongtai/2018-
03-24/2336.html.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71

72.

73.

74.

75.

Page 10 of 10

Continuing Medical Education: CME State Requirements: Board Vitals;
2018. https://www.boardvitals.com/blog/cme-requirements-by-state/.
Vandergrift JL, Gray BM, Weng W. Do state continuing medical education
requirements for physicians improve clinical knowledge? Health Serv Res.
2018;53(3):1682-701.

Das S, Shah M, Mane A, Goyal V, Singh'V, Lele J. Accreditation in India:
pathways and mechanisms. J Eur CME. 2018;7(1):1454251.

Sarkar Bd, Kumar S. Continuing medical education in India New Delhi:
Bulletin of the World Health Organization 2004. https://www.who.int/
bulletin/volumes/82/2/feature0204/en/.

Adams TL. Health professional regulation in historical context: Canada,
the USA and the UK (19th century to present). Hum Resour Health.
2020;18(1):72.

van Zanten M, Shiffer C, Gordon D. Not a “One-Size-Fits-All" approach: the
educational commission for foreign medical graduates’' 2024 accredita-
tion policy encourages local context. Academic Med. 2021;96(4):483.
Hou J, Michaud C, Li Z, Dong Z, Sun B, Zhang J, et al. Transformation of
the education of health professionals in China: progress and challenges.
Lancet. 2014,384(9945):819-27.

Lauer AK, Lauer DA. The good doctor: more than medical knowledge &
surgical skill. Ann Eye Sci. 2017;2:36.

Wynia MK, Papadakis MA, Sullivan WM, Hafferty FW. More than a list of
values and desired behaviors: a foundational understanding of medical
professionalism. Acad Med. 2014;89(5):712-4.

Tepper J, Hinds R, Ho B. Is it time to implement one national license for
Canadian doctors? Healthy Debate. 2020.

Hou J, Wang Z, Luo'Y, Kolars JC, Meng Q. China’s private institutions for
the education of health professionals: a time-series analysis from 1998 to
2012. Hum Resour Health. 2018;16(1):40.

Huang C-I, Wung C, Yang C-M. Developing 21st century accreditation
standards for teaching hospitals: the Taiwan experience. BMC Health Serv
Res. 2009;9(1):232.

CME State Requirements: American College of Surgeons; https://www.
facs.org/Education/CME/state-mandates.

Mullan F, Frehywot S, Omaswa F, Buch E, Chen C, Greysen SR, et al. Medi-
cal schools in sub-Saharan Africa. Lancet. 2011;377(9771):1113-21.
Nagral S. We need to discuss India’s reliance on private medical colleges.
BMJ. 2015;350:n237.

Igbal K. Role of accrediting bodies in promoting/regulating medical
education in Pakistan. Isra Med J. 2019;11(4).

Hamill H, Hampshire K, Mariwah S, Amoako-Sakyi D, Kyei A, Castelli M.
Managing uncertainty in medicine quality in Ghana: the cognitive and
affective basis of trust in a high-risk, low-regulation context (1982). Social
Scie Med. 2019;234:1123609.

Millenson ML. Demanding medical excellence: doctors and accountabil-
ity in the information age. Chicago: University of Chicago Press; 1999.
World Bank Country and Lending Groups 2021. https://datahelpdesk.
worldbank.org/knowledgebase/articles/906519-world-bank-country-
and-lending-groups.

World Bank Open Data. In: Bank W, editor.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://ic-medical.iums.ac.ir
https://www.pmc.gov.pk/Colleges
https://www.business-standard.com/about/what-is-neet
https://www.bma.org.uk/advice-and-support/studying-medicine/becoming-a-doctor/medical-training-pathway
https://www.bma.org.uk/advice-and-support/studying-medicine/becoming-a-doctor/medical-training-pathway
https://www.bma.org.uk/advice-and-support/studying-medicine/becoming-a-doctor/medical-training-pathway
https://www.aamc.org/what-we-do/mission-areas/medical-education
https://www.aamc.org/what-we-do/mission-areas/medical-education
https://www.gmc-uk.org/education/standards-guidance-and-curricula
https://www.gmc-uk.org/education/standards-guidance-and-curricula
https://www.bma.org.uk/advice-and-support/career-progression/working-abroad/working-as-a-doctor-in-canada#heading_4438f0ad1dca468490dc2dad8909151a
https://www.bma.org.uk/advice-and-support/career-progression/working-abroad/working-as-a-doctor-in-canada#heading_4438f0ad1dca468490dc2dad8909151a
https://www.bma.org.uk/advice-and-support/career-progression/working-abroad/working-as-a-doctor-in-canada#heading_4438f0ad1dca468490dc2dad8909151a
https://irimc.org/en/Regulations/Medical-Education
https://irimc.org/en/Regulations/Medical-Education
https://www.gmc-uk.org/education/medical-licensing-assessment
https://www.gmc-uk.org/education/medical-licensing-assessment
https://www.mciindia.org/CMS/information-desk/for-colleges/ug-curriculum
https://www.mciindia.org/CMS/information-desk/for-colleges/ug-curriculum
http://www.cnmedical-edu.com/show/13/625.html
https://foundationprogramme.nhs.uk/curriculum/
https://foundationprogramme.nhs.uk/curriculum/
https://www.mciindia.org/CMS/rules-regulations/p-g-medical-education-regulations-2000
https://www.mciindia.org/CMS/rules-regulations/p-g-medical-education-regulations-2000
https://www.england.nhs.uk/medical-revalidation/about-us/what-is-revalidation/
https://www.england.nhs.uk/medical-revalidation/about-us/what-is-revalidation/
https://www.cpsnl.ca/WEB/CPSNL/Physicians/Annual_Renewal.aspx?hkey=3333f997-9f9a-48f7-85e0-64cf0d0f5e68
https://www.cpsnl.ca/WEB/CPSNL/Physicians/Annual_Renewal.aspx?hkey=3333f997-9f9a-48f7-85e0-64cf0d0f5e68
https://www.cpsnl.ca/WEB/CPSNL/Physicians/Annual_Renewal.aspx?hkey=3333f997-9f9a-48f7-85e0-64cf0d0f5e68
http://www.satcm.gov.cn/fajiansi/gongzuodongtai/2018-03-24/2336.html
http://www.satcm.gov.cn/fajiansi/gongzuodongtai/2018-03-24/2336.html
https://www.boardvitals.com/blog/cme-requirements-by-state/
https://www.who.int/bulletin/volumes/82/2/feature0204/en/
https://www.who.int/bulletin/volumes/82/2/feature0204/en/
https://www.facs.org/Education/CME/state-mandates
https://www.facs.org/Education/CME/state-mandates
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups

	Variations in regulations to control standards for training and licensing of physicians: a multi-country comparison
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Analytical framework and objectives

	Methods
	Results
	Stage 1: medical college admission
	Box 1: Medical college admissions

	Stage 2: medical curriculum and examination
	Stage 3: clinical training and licensing
	Stage 4: re-licensing

	Discussion
	Conclusions
	Acknowledgements
	References


