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Abstract

Background: Globalisation has increased human movements around the world, spur-

ring greater connectiveness and opportunities to collaborate. In an increasingly con-

nected world, quality assurance among professionals is paramount, particularly in

medical research where PhD (Doctor of Philosophy) degree holders are expected to be

at the peak of their field and play advanced-level research, education and leadership

roles. While some regional efforts have been made to ensure comparability in the stan-

dards of advanced degree training, no previous study has compared these standards for

a PhD in medicine across the globe.

Aims: To explore the structural diversity of medical PhD degrees and identify which

aspects benefit from greater harmonisation.

Methods: In 2021, the 10 best-ranked universities from each of the top five Western

countries, and the top Asian country, were identified based on Quacquarelli Symonds

World University Ranking. Data were collected for each university based on individual

website information regarding the level of degree required to gain entry into a PhD pro-

gramme in medicine and requirements for completion of coursework, journal publica-

tion and oral defence.

Results: Significant variations exist in the requirements for medical PhDs across the

world in terms of prerequisite degree and inclusion of coursework. Oral defence is near

universal, but a mandatory requirement for publication is largely absent.

Conclusions: Harmonisation of medical PhD degrees through international standards

should be considered to encourage quality improvement and benchmarking between

institutions, as well as to facilitate greater ease of movement within the medical

research community, improving international collaboration and individual career

opportunities accordingly.

Introduction

In a world where medical research is rapidly expanding

and competition for jobs is fierce,1,2 a PhD (Doctor of

Philosophy) degree provides a platform for opportunity

and advantage. It is postulated that the PhD originated

from Islamic centres of learning in the Middle East in

the ninth century,3 later evolving under the Hum-

boldtian model of higher education which emphasises

the interconnectedness between teaching and

research.4 Today, a PhD is often viewed as a prerequi-

site for an academic career. A PhD is the highest aca-

demic degree, and it is expected that students perform

original research which produces new knowledge in

their field, as well as being able to defend their work

against experts from that discipline. Compared to other

domains, medical doctors are more likely to obtain a

PhD,5 and this has been magnified in recent years as

demand spreads for innovative clinicians proficient in

conducting the research needed to address the health

challenges facing a growing population.6,7 Further-

more, junior doctors seeking specialist careers face an

ever-increasing pool of peers from which to differenti-

ate themselves from, and the award of a PhD offers evi-

dence of experience in independent research design,

grant application, critical thinking and collaboration,

which are all skills highly sought after by hospitals and

healthcare employers.8–10Conflict of interest: None.
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The production of meaningful, novel knowledge from
research is one of the key aspects of the PhD degree that
differentiates it from other qualifications, and a prerequi-
site level of research experience is expected from candi-
dates. Formal research qualifications of a lower level
than PhD include the master’s degree and the honours
degree, which represent less substantial bodies of
research work that are completed in less time and with
greater supervision.11–13 Coursework is less prominent
within PhD programmes than these lesser degrees but is
still commonly incorporated to help provide students
with a robust underpinning in foundational research
skills like research methodology, statistics, ethics and
research integrity. Given that research competencies are
seen as valuable not only to academia but also to a broad
range of employment sectors, an important aim is to bet-
ter prepare PhD students to work outside of academia by
emphasising the acquisition of ‘generic competencies’
during doctoral education. Coursework may also be
more discipline-specific depending on the area of study.
More prominent within PhD degrees is an oral defence
of the dissertation before a jury, where students discuss
and are questioned on their body of work by a group of
experts with the expectation of demonstrating specialist
understanding.

In many countries, the tuition and resource costs
needed to earn the PhD are comprehensively subsidised
by the government in an attempt to encourage engage-
ment with this advanced level of study.14 This sub-
sidisation is remarkable when one considers that the
estimated cost of these degrees can range anywhere from
USD10 000 to USD60 000 per year depending on the
university.15,16 PhD students are typically paid a small
stipend but produce research, teach other students and
contribute to the educational reputation of their respec-
tive universities and nations. Because the PhD is the
peak tertiary qualification,11–13 admission into a PhD
programme is understandably selective, but differences
between international education systems are suspected
to contribute to variation in their outcomes.

PhD recipients earn the right to use a post-nominal
indicating their degree award, but these letters fail to

provide any differentiation between recipients with
regard to the structure or content of their degree pro-
gramme. While some regional efforts have been made to
produce comparability in the standards of advanced
degrees,17 few studies have sought to explore and com-
pare the standards for PhD degrees in medicine across
the globe.18,19

We aimed to identify the similarities, differences and
diversities for PhDs in medicine for selected countries
with an established track record of high-quality tertiary
education.

Methods

We identified the top five Western countries for number
of universities ranked within the best 200 of the world,
based on Quacquarelli Symonds (QS) World University
Ranking,20 in the USA, UK, Germany, the Netherlands
and Australia. The QS World University Ranking is the
most widely read university ranking in the world, com-
paring institutions across multiple metrics including aca-
demic reputation, staff-student ratios and research
output.20 Japan was also selected for analysis as the top
Asian country for number of universities ranked within
the best 200 of the world.20 The 10 best-ranked universi-
ties in each of these 6 countries were identified and their
websites searched for information on their PhD
programmes. If a university did not offer a PhD degree
in medicine, it was excluded from further analysis, and
the next best-ranked university in that country that did
offer a PhD in medicine was included. Information was
only obtained for stand-alone PhD degrees and not con-
joint programmes, for example Doctor of Medicine/
Doctor of Philosophy (MD/PhD) (Table 1).

Data were collected for each university including
the minimum degree required to gain entry to a PhD
degree in medicine, requirement for completion of
coursework, requirement for journal publication as part
of the degree award, requirement for an oral defence
and mean typical duration. These data were corrobo-
rated with each country’s national qualifications frame-
work or equivalent.11–13,21–23

Table 1 Comparison of PhD degree prerequisites and content between countries

Country Prerequisite degree Coursework Oral defence Publication requirement Mean duration (years)

United States Bachelor Yes Yes No 5
United Kingdom Honours University dependent Yes No 4
Germany Master’s No Yes No 4
Netherlands Master’s Yes Yes No 4
Australia Honours University dependent University dependent No 4
Japan Master’s No Yes University dependent 4

‘University dependent’ indicates a PhD feature that applies to no less than 20%, and no more than 80%, of the degrees analysed for that country.
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Statistical analysis

Differences in these parameters were analysed between
the separate countries with Microsoft Excel 2010 (Micro-
soft Corporation, WA, USA). Two-proportion z-tests
were performed to establish significance in trends
of P < 0.05.

Results

The minimum level of degree required to gain entry to a
PhD is higher for the European countries and Japan
compared to the rest of the world. In the USA, a bache-
lor’s degree is often all that is required for initial enrol-
ment in a PhD programme, while in Australia and the
UK, an honours degree is the typical prerequisite. A mas-
ter’s degree is required in Germany, the Netherlands and
Japan. A general schema of the main pathways to a PhD
is depicted in Figure 1.
Coursework is an essential requirement of the PhD in

the USA but varies elsewhere. The European countries
diverge, with coursework being incorporated consis-
tently across the Netherlands while absent in Germany.
Coursework is also absent in Japan. In contrast, there
are mixed results in Australia and the UK with no signif-
icant difference in the number of PhDs with and without
coursework.
Although the results of PhD dissertations are known

to frequently undergo peer review followed by publica-
tion, journal publication as a stipulated requirement for
PhD completion is rare. This was found to be true for all
countries except Japan, where there was no significant
difference in the number of PhDs that do/do not main-
tain this as a condition of award.
An oral defence of the PhD dissertation is almost uni-

versally required around the world, except in Australia,
where it is notably absent and required by only 2 of the
10 universities analysed.

The average PhD duration is estimated typically at
4 years around the world, except in the USA, where
5 years is the norm.

Discussion

Our results show that significant variation exists in
requirements for medical PhDs across the world in terms
of prerequisite degree and inclusion of coursework,
while oral defence was near universal, and a mandatory
requirement for publication is largely absent at the uni-
versities analysed. While the completion of a clinical
medical degree would often meet the minimum standard
required to enrol in a PhD programme, many of those
enrolling in medical PhDs are not clinicians. For this rea-
son, the identified prerequisite degree requirements for
PhD enrolment may be more relevant to aspiring non-
clinical research scientists than medical doctors. The
lower entry requirement for the USA must be considered
in association with their longer PhD duration, which typ-
ically enables would-be content of a master’s degree to
be incorporated into the 5-year PhD programme.16

Indeed, in other countries a research-oriented master’s
degree is often used as a steppingstone to more advanced
PhD studies, providing a foundation of research experi-
ence as well as an opportunity to network and explore
potential dissertation topics.24 An additional benefit of the
US arrangement is that candidates who decide to exit their
PhD programme early may still have sufficient academic
credit to warrant the award of a master’s degree.24

The reasons for the variation between countries in
their general pathways to higher research degrees are
multifactorial and beyond the scope of this article. How-
ever, the requirement for an additional master’s degree
in Europe/Japan, supplementary to an initial undergrad-
uate degree, is worthy of acknowledgement because it
presents a considerably more substantial obstacle than

Figure 1 General schema of main pathways to

obtaining a medical PhD degree.
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exists in Australia/UK. Limiting entry requirement to an
undergraduate degree provides a financial benefit to
Australian/UK students who avoid the need to pay for the
more expensive master’s degree and expedites their path-
way towards PhD completion by reducing the amount of
time spent studying prior to enrolment. It is plausible that
this variation may reflect a difference in values/priorities
between UK/Australian and European/Japanese institu-
tions. The UK and Australia may be more interested in
encouraging a larger number of students to enrol and
complete PhDs while Europe/Japan may be more inter-
ested in maintaining a very high calibre of graduates
with extensive research experience. Being employed by
the university or affiliated hospital for teaching/
research as a PhD student appears to be very much the
expectation in Europe, though not necessarily in the
UK/Australia.25–27 The additional responsibilities and
expectations of adequate experience that lead to formal
employment may further explain the lower threshold
for entry in Australia/UK in comparison to Europe.

Coursework is required in most US-based PhDs given
the low initial entry requirement and understanding that
candidates may not be very experienced academically
when commencing their programme. In contrast, the
absence of coursework in Japan and Germany was in
keeping with those countries maintaining a higher entry
requirement and thus higher expectations of previous
knowledge. Conducting a comprehensive research pro-
ject such as that required by a PhD student would bene-
fit from relevant knowledge in key competencies of
research, so it is not difficult to appreciate the rationale
behind tertiary institutions prescribing coursework. In
this way, coursework can serve as a quality stand-
ardisation tool for PhD students. Additional benefits may
include allowing students to become more informed
within a field they are not yet entirely familiar with, all-
owing for exploration of different aspects of the field to
help shape dissertation planning and lessening the cul-
ture shock for those transitioning from didactic class-
room study to a research degree.

Much of the success of medical research and its trans-
lation into clinical practice is predicated on the dissemi-
nation of results within the public forum.28 As such,
research publication plays an integral role in shaping the
future direction of medicine. While journal publication
may, in practice, be expected from a PhD, this analysis
indicates it has not been formally established in the
Western world as a mandatory requirement for PhD
award. To demand publishable content from a PhD stu-
dent is to demand content that has the potential to alter
practice, through bettering patient outcomes, creating
new diagnostic and therapeutic tools, or improving ser-
vices, and this should ultimately be a goal of all medical

research. It also forces the student to organise their
research findings in a restrictive format that is a prereq-
uisite of any future research career. In an increasingly
competitive job market, PhDs can serve as a tool for cli-
nicians to differentiate themselves, so emphasis on
impactful translational research must be maintained to
avoid potentially trivial contributions to the field. Stipu-
lating eventual publication would also help focus PhD
candidates’ topic selection when initially planning pro-
jects, encouraging impactful research purposively
attuned to current trends. Undergoing peer review and
publication makes dissertations more valuable, objec-
tively demonstrating that independent reviewers and
journal editors have considered the research to be of
noteworthy value and interest to their field.

Students who complete a PhD are recognised as
experts, possessing in-depth knowledge of how to per-
form advanced research and having demonstrated an
intellectual capacity to add something useful to their dis-
cipline. Award of a PhD is an affirmation by the commu-
nity that the individual is ready to complete high-quality
research independently and help guide the next genera-
tion of candidates. Harnessing this experience to drive
change is dependent on effective communication, and
the oral defence provides an ideal platform to demon-
strate this ability. While this concept appears to have
been recognised by most of the lead scientific institutions
of the Western world, reinforcing this as a standard for
all medical PhDs would further promote an expectation
of significant impact by completing the degree, by clearly
establishing a value of communication. This could be
implemented by standardising many of the dissertation
defence elements that are already practised by certain
universities such as periodic oral presentations over the
course of the degree, a requirement for external third-
party expert feedback and the public accessibility for
engagement during the PhD defence. These aspects bet-
ter reflect the conditions in which career scientists oper-
ate: emulating the need to regularly update
stakeholders, advocate for ongoing financial support and
convey their results to the lay public.

As the world becomes progressively more inter-
connected with the advent of globalisation, the call for
internationally accepted standards of advanced degrees
becomes louder. With international migration reaching
an all-time high,29 the need for quality assurance from
employers, industries and other institutions regarding
prospective employees who have been trained elsewhere
is critical. This is emphasised even more so in the field of
medical research, where PhD holders are expected to be
at the peak of their field and perform advanced level
research, education and leadership roles. Internationally
accepted standards for medical PhD degrees could be
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used as a tool for quality improvement, academic
auditing, benchmarking between institutions and
strengthening the reputation of the PhD degree. This
would bolster confidence in PhD degree holders across
the globe, providing greater ease of movement within
the medical research community and improving inter-
national collaboration and individual career opportu-
nities as a result. Harmonisation in this way would
help facilitate the success of pre-existing policy move-
ments such as the European University Initiative,30

working to strengthen partnerships between

universities and increase competitiveness of higher
education as a whole.
Potential criteria for medical PhD standardisation have

been floated before. The Organisation for PhD Education
in Biomedicine and Health Sciences in the European
System (ORPHEUS) has suggested best practices for PhD
training under broad themes of research environment,
graduate outcomes, admission policy, programme struc-
tural aspects and final assessment.31,32 Our findings
suggest that similar criteria could be extended to the
entire global research community. Specific aspects of
individual medical PhD degrees such as their scientific
merit, or capacity to be translated into clinical practice
for better patient outcomes in terms of clinical impact,
quality, safety or service enhancement, could be used
as part of a grading system to compare PhDs within and
in between institutions. The extent to which an institu-
tion meets these standards and its tendency to produce
high-grade theses could then be used as an objective mea-
sure for international comparison, providing institutional
accountability and encouraging quality improvement as a
result (Table 2).
Further rationale for the development of international

standards in medical PhD degrees has been provided
from the COVID-19 pandemic. This phenomenon has
transformed how the world uses technology to conduct
our activities remotely, and this applies no less to educa-
tion where the prospect of completing a PhD degree with
limited in-person contact is no longer a far-fetched fan-
tasy. Soon, PhD candidates in remote or under-
resourced areas may be able to access expert supervision

Table 2 Summary of basic best practices for PhD degrees in medicine
proposed by ORPHEUS31 (abridged)

A. Research environment
1. Strong research environment must be maintained (funded, staffed,

active)
2. Facilities must be compatible with requirements of project
3. Research must be consistent with international ethical standards

B. Outcomes
1. Produces researchers competent in responsible, independent

research
2. Provides benefit for those who end in careers outside of academia/

research
3. Produces transferable skills (complex problem analysis, leadership,
teaching ability)

C. Admission policy
1. Competitive and transparent
2. Minimum prerequisite of Master’s/medical degree
3. Research proposals must be of high scientific quality, achievable,
innovative

D. PhD training programme
1. 3–4 years’ time limit full time, with extensions possible but only

exceptionally
2. 6 months of coursework is essential, transferable skill training to

be included
3. Performing part of the degree elsewhere should be allowed where
possible

E. Supervision
1. Number of PhD students must be compatible with supervisors’

workload
2. Supervisors must be active scholars in the field concerned
3. Training in supervision must be available

F. Dissertation
1. Dissertation must be the basis for evaluating if required skills have

been obtained
2. Dissertation benchmark is equal to three peer-reviewed

international journal papers
3. Dissertation in clinical medicine must meet same standards of
other PhD theses

G. Assessment
1. Must include both written dissertation and oral defence
2. Must be assessed by external expert committee without conflict of

interest
3. Continuous assessment should be performed throughout
programme

Table 3 Potential benefits of medical PhD degrees

A. Individual
1. Learning of new skills
2. Professional network development
3. Optimisation of career opportunities

B. Clinical
1. Development of new therapies, diagnostics or technologies
2. Development of new guidelines/procedures
3. Improved patient care and outcomes

C. Organisational
1. Expert researchers able to provide high-quality education to others
2. Improves overall organisational reputation
3. Attracts further students and investment

D. Public Health
1. Improved quality of healthcare delivery
2. Improved disease prevention/reduction
3. Improved life expectancy

E. Political/economic
1. New knowledge/technology encourages new jobs
2. New knowledge/technology can be exported for trade
3. Expert opinion able to guide policymaking
4. Encourages foreign interest and collaboration

Medical PhDs: a call for harmonisation
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from international experts on the other side of the world
via the Internet. As this type of collaboration becomes more
and more commonplace, international harmonisation
becomes more important for safeguarding the meaning and
function of a medical PhD degree within the broader global
research space.

As a brief analysis of only the top 10 universities for
6 of the top countries in tertiary education, the sample
size for this study is obviously limited and was used to
provide only a general picture of the major differences in
medical PhDs across the globe. Analysing more universi-
ties from more countries and investigating additional
variables would allow greater generalisability. An inher-
ent limitation of the data collection process was the reli-
ance on university website information, which was
sometimes general rather than specific to a PhD in medi-
cine, resulting in potential inaccuracy. Pertinent vari-
ables that were not explored in this study include equity,
diversity and inclusion, sustainable development and
secondary research methodologies in PhDs.33

Conclusion

The results obtained suggest that not all PhDs are equal,
and considerable diversity exists between countries and

within countries. A medical PhD is a powerful experi-
ence that can be used to shape both the life of the indi-
vidual and the lives of others through the impact of their
research, with multiple flow-on benefits as outlined in
Table 3. As medical research becomes progressively more
advanced, the expectation upon medical researchers
advances too, so optimising the formative education con-
tent and structures which govern researchers’ career tra-
jectories is essential for maximising the influence of their
work on health outcomes. With our emergence from the
COVID-19 pandemic, the powerbrokers of medical
research and academia are now presented with a golden
opportunity to come together and harmonise PhD
degrees for the good of individuals, institutions, govern-
ments and the broader global community.
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