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Abstract 

Background  Medical specialty certification exams are high-stakes summative assessments used to determine which 
doctors have the necessary skills, knowledge, and attitudes to treat patients independently. Such exams are crucial 
for patient safety, candidates’ career progression and accountability to the public, yet vary significantly among medi-
cal specialties and countries. It is therefore of paramount importance that the quality of specialty certification exams 
is studied in the scientific literature.

Methods  In this systematic literature review we used the PICOS framework and searched for papers concern-
ing medical specialty certification exams published in English between 2000 and 2020 in seven databases using 
a diverse set of search term variations. Papers were screened by two researchers independently and scored regard-
ing their methodological quality and relevance to this review. Finally, they were categorized by country, medical spe-
cialty and the following seven Ottawa Criteria of good assessment: validity, reliability, equivalence, feasibility, accept-
ability, catalytic and educational effect.

Results  After removal of duplicates, 2852 papers were screened for inclusion, of which 66 met all relevant criteria. 
Over 43 different exams and more than 28 different specialties from 18 jurisdictions were studied. Around 77% of all 
eligible papers were based in English-speaking countries, with 55% of publications centered on just the UK and USA. 
General Practice was the most frequently studied specialty among certification exams with the UK General Practice 
exam having been particularly broadly analyzed. Papers received an average of 4.2/6 points on the quality score. 
Eligible studies analyzed 2.1/7 Ottawa Criteria on average, with the most frequently studied criteria being reliability, 
validity, and acceptability.

Conclusions  The present systematic review shows a growing number of studies analyzing medical specialty 
certification exams over time, encompassing a wider range of medical specialties, countries, and Ottawa Criteria. 
Due to their reliance on multiple assessment methods and data-points, aspects of programmatic assessment sug-
gest a promising way forward in the development of medical specialty certification exams which fulfill all seven 
Ottawa Criteria. Further research is needed to confirm these results, particularly analyses of examinations held 
outside the Anglosphere as well as studies analyzing entire certification exams or comparing multiple examination 
methods.
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Background
Patients rely on doctors for safe and effective medical 
care, yet preventable adverse events remain prevalent 
[1]. How can such events be avoided? One answer lies in 
professional assessments. Before being allowed to prac-
tice medicine independently, e.g., in their own private 
practice, doctors must pass a postgraduate exam which 
aims to test the skills, knowledge and attitudes relevant 
to their chosen medical specialty. Such medical specialty 
certification exams have long been used in many coun-
tries but differ greatly in their implementation. Histori-
cally, a simple oral examination by a senior colleague has 
often sufficed [2], but recent evidence supports the effec-
tiveness of “triangulation”, a more multifaceted approach 
including assessment methods such as multiple choice 
questions (MCQs) and objective structured clinical 
examinations (OSCEs) [3].

The terminology of specialty exams differs substantially 
by country, even in the peer-reviewed literature pub-
lished for a world-wide audience [4]. “Specialist medical 
assessment”, “board exam”, “postgraduate certification 
process”, “specialty certificate examination” and result-
ing acronyms are all commonly used. The institutions 
responsible for organizing the exams vary depending on 
country and medical specialty, as do the skills, knowledge 
and time spent training required as well as the privileges 
granted to a successful candidate [2].

In this article, we define a medical “specialty certifi-
cation exam” as a high-stakes summative assessment 
of a candidate which takes place after completing post-
graduate training such as residency, which is essential 
for career progression and – upon successful comple-
tion – typically allows the candidate to treat patients as 
an independent medical specialist. In the USA, 87% of 
physicians choose to get certified despite certification 
being voluntary [5]. Examples of specialty certification 
exams include the British “Royal College Membership 
exams”, the American “Board Certification” and the Swiss 
“Facharztprüfungen”.

Specialty certification exams are crucial to patient 
safety. Successful completion should guarantee the mini-
mum level of competencies needed to diagnose and treat 
patients without a senior colleague readily available and 
formally responsible for ensuring the quality of the junior 
doctor’s treatment. Previous research shows that certified 
doctors generally provide better medical care than non-
certified ones [6–9]. A systematic review by Lipner et al. 
shows that certification status is correlated with various 
clinical measures such as defibrillator complication rates 

or acute myocardial infarction mortality. In the majority 
of 29 studies, certified physicians provided better patient 
care [10]. To provide just one example, a study by Reid 
et al. shows certified physicians performing 3.3 percent-
age points higher on a quality performance composite 
than non-certified physicians across 23 specialties [9]. 
However, medical errors remain common overall [11] 
and cases of professional misconduct are regularly dis-
cussed in the media [12]. In one retrospective study, 
patients received only 54.9% of recommended basic care 
[13]. In American hospitals alone, medical errors are esti-
mated to cause over 400′000 premature deaths per year 
[14], making it the third highest cause of death [15]. As 
the final examination of legally required formal education 
in many countries, specialty certification exams provide 
the last opportunity to identify physicians who do not 
(yet) qualify for unsupervised practice. They therefore 
play a crucial role in publicly guaranteeing practicing 
physicians’ competence.

In this study, we use the “Criteria for Good Assessment: 
Consensus Statement and Recommendations” from the 
Ottawa 2010 Conference (“Ottawa Quality Criteria”) to 
evaluate different medical specialty exams. This consen-
sus statement was developed by a working group of med-
ical assessment experts from various countries including 
Norcini et al. [16] and revised in 2018 [17]. They recom-
mend the following seven criteria (Table 1):

Previous research
Given how important specialty certification exams are, 
there is a surprising lack of evidence pertaining to their 
efficacy [18]. Current literature often focuses on subspe-
cialty specific exams in individual countries. To the best 
of our knowledge, the last systematic review was pub-
lished in 2002 by Hutchinson et al. The authors searched 
different databases for studies published between 1985 
and 2000, initially found 7705 and excluded all but 55 
from their analysis. Hutchinson et  al. then summarized 
each paper regarding any form of validity and reliability 
analyzed within. They remark on the paucity of published 
data, finding the under-representation of hospital spe-
cialties in particular “striking”. They call for a repeated 
analysis in the future and for increased openness “from 
many of the institutions that have a powerful and unop-
posed role in the career paths of doctors in training” [19].

Interest in the topic of effective medical education has 
increased sharply since then, yet there remains a gap in 
the literature concerning many specialties and countries. 
Hospital specialties are under-represented, while general 
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or family practice predominates (covering 41 out of the 
55 papers Hutchinson et  al. identified). Hutchinson et  al. 
found studies from only six countries, of which five were 
located in the Anglosphere [19]. Given their widespread 
use globally, the quality of most medical specialty exams 
remained to be scientifically studied according to either of 
the first two Ottawa Criteria (validity and reliability). To 
expand upon this research and address this gap in the lit-
erature, this systematic review focuses on collating up-to-
date practices which have been analyzed according to any 
of the Ottawa Criteria from as many different countries 
and specialties as possible.

Goal of this review
In this systematic literature review we aim to give an over-
view of the current evidence regarding specialty certi-
fication exams as studied according to any of the Ottawa 
Criteria of Good Assessment globally. We show which 
medical specialties, countries and examination formats 
have been analyzed regarding which of the Ottawa Crite-
ria. This provides a point of reference for future researchers 
or medical specialty societies looking to study or further 
develop their exams.

The following research questions guide this systematic 
review:

(1)	 Which medical specialty certification exams have 
been scientifically studied regarding the Ottawa 
Quality Criteria?

(2)	 Which Ottawa Criteria were analyzed in these 
exams?

(3)	 Which specialty certification exam has been studied 
most extensively in regard to the Ottawa Criteria?

Methods and analysis
Search strategy
Studies were compiled using the following seven data-
bases: MEDLINE(R) ALL, EMBASE, APA PsycINFO and 

ERIC via Ovid, SCOPUS, the Cochrane Trial Library and 
Web of Science.

To reflect contemporary practice and continue from 
the timeframe used in Hutchinson et al.’s study, a search 
of the literature published between January 2000 and 
August 2020 was performed. The Population, Interven-
tion, Comparison, Outcomes and Study (PICOS) design 
framework was used to establish the search strategy (see 
Table 2).

Because of the varying nomenclature of “specialty cer-
tification exams”, we expanded our search terms to cover 
over 20 variations and included the medical subject 
headings “Specialty Boards” and “Educational Measure-
ment”. In addition, papers must reference the concept of 
medicine (e.g. “medic*”) and a form of evaluation criteria 
(e.g. “valid*”). Beyond this, we only include papers writ-
ten in English and published between 2000 and 2020. The 
search terms described in Additional file 1 were used and 
adapted to the seven individual databases (see Additional 
file 1).

Literature selection
The title, abstract and citation information of all 
results were retrieved from Ovid.com, Scopus.com, 
Webofknowledge.com and Cochranelibrary.com using 
the ris and Excel or csv format. They were imported 
into EndNote X9 and manually merged into an Excel 
file. The following information was made available sep-
arately to two researchers (DS and NW) for an initial 
round of screening: title, authors, year of publication 
and abstract. In this first round of screening all poten-
tially valuable studies were included even if the fulfil-
ment of certain criteria was questioned by one or both 
researchers. For instance, rather than examinations of 
physicians, many studies look at examinations by phy-
sicians. Others focus not on medical specialty exams 
but medical student exams, re-certification, mainte-
nance of certification or formative workplace-based 
assessments. Papers describing assessments of other 

Table 1  Framework for good assessment according to the consensus statement and recommendations from the Ottawa 2010 
conference [16]

Criterion Explanation

Validity or Coherence The results of an assessment are appropriate for a particular purpose as demonstrated by a coherent body of evidence

Reproducibility, Reliabil-
ity or Consistency

The results of the assessment would be the same if repeated under similar circumstances

Equivalence The same assessment yields equivalent scores or decisions when administered across different institutions or cycles of testing

Feasibility The assessment is practical, realistic, and sensible, given the circumstances and context

Educational Effect The assessment motivates those who take it to prepare in a fashion that has educational benefit

Catalytic effect The assessment provides results and feedback in a fashion that motivates all stakeholders to create, enhance, and support 
education; it drives future learning forward and improves overall program quality

Acceptability Stakeholders find the assessment process and results to be credible
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professions were similarly excluded (e.g. physician’s 
assistants, nurses and pharmacists). Manuscripts that 
weren’t published as complete scientific studies (e.g. 
conference papers, letters, editorials, reviews) were 
also excluded in this round, as were papers unavaila-
ble in English. In the second round the full text papers 
were assessed individually by DS and NW to determine 
whether the pre-selected papers fit the research ques-
tions. Here, papers were more likely to be excluded due 
to a lack of clarification of which examination method 
or methods were analyzed, because they assess exams 
which are administered almost immediately after can-
didates leave university or do not allow candidates to 
treat patients independently upon successful comple-
tion. Cases in which independent reviewers came to 
different conclusions were discussed bilaterally. If no 
agreement was found, a third reviewer (AL) was con-
sulted for final judgement.

Analysis
All results and interpretations pertaining to the Ottawa 
Quality Criteria were extracted from the included papers 
and categorized according to the seven criteria. DS 
and NW initially performed this step collaboratively to 
ensure they were able to reach consistent results, later 
extractions were then performed independently. Papers 
in which the relevant data or categorization was complex 
or unclear were discussed until agreed upon by DS, NW, 
and AL (see Additional file 2).

For further analysis, information about the country 
or countries studied, medical specialty or specialties, 
examination method or combination of methods as well 
as further relevant details about the examination were 
retrieved from the full text of all included papers. Where 

papers lacked such details, they were supplemented 
where possible by searching online. Details published e.g. 
by the medical society in question were added to the final 
overview, and the source of this additional information 
was included for reference. Papers were also shortly sum-
marized for the convenience of the reader.

The methodological quality and relevance to this 
review’s research questions was evaluated for each study 
using the appraisal criteria adapted from the Medical 
Education Research Study Quality Instrument (MER-
SQI) and the “Criteria for the qualitative assessment of 
scientific publications” [20, 21]. The evaluation consists 
of the following six criteria: (1) Is the study design suited 
to answering the question studied? (2) Is the method 
described so that replication is possible without further 
information? (3) Is the interpretation coherent? (4) Does 
the study analyze at least 50 exam candidates? (5) Does 
it analyze more than one exam? (6) Does it analyze the 
entire exam(s)? Papers received one point if yes, zero if 
no or unclear.

Lastly, the data extracted was used to search for the 
specialty certification examination or examinations that 
were most extensively studied regarding the Ottawa Cri-
teria by counting the number of separate Ottawa Crite-
ria investigated as well as number of individual studies in 
cases where multiple papers were published that analyze 
the same exam.

Results
The inclusion and exclusion process is visualized accord-
ing to the PRISMA flow diagram (see Fig. 1). Out of 4420 
hits, 66 studies were included for data analysis.

In the 66 papers, over 43 different exams and more 
than 28 specialties from 18 jurisdictions are assessed.

Table 2  PICOS framework

PICOS Elements Characteristics

P—Population Postgraduate medical trainees, physicians post completion of university studies

I—Intervention High-stakes summative assessment of a medical specialist candidate which 
takes place after completion of postgraduate practical training (e.g. residency), 
which is necessary for career progression and typically allows the candidate 
to treat patients as an independent medical specialist upon successful comple-
tion
Examples are the Swiss “Facharztprüfungen”, the British “Royal College Fellow-
ship / Membership Exams” and the American “Board Certification”

C—Comparison -

O—Outcome Exam evaluation as measured by at least one of the Ottawa Criteria (valid-
ity, reproducibility, feasibility, equivalence, educational effect, catalytic effect, 
acceptability)

S—Study design All study types
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Overview of studies
All included studies are sorted by medical specialty and 
country in Table 3. The Ottawa Criteria analyzed therein 
are marked ( +), those not analyzed (0). The right-most 
column shows how many of the six metrics studies ful-
filled on the quality assessment tool. The examination 
formats used are listed, with the focus of the studies 
marked in bold. A complete overview including short 
summaries of all studies and the relevant findings can be 
found in the additional Excel spreadsheet (see Additional 
file 2).

Location
A large majority of our search results examine the spe-
cialty certification exams used in English-speaking 
countries, with 77% of papers focusing on the UK, USA, 

Australia, Ireland, Canada, or South Africa. By far the 
two most frequently studied countries are the United 
Kingdom and the United States, together comprising 
55% of eligible papers (20 publications each, see Fig.  2). 
Other locations studied include Israel, China Hong Kong, 
Argentina, Egypt, Iran, Japan, Mexico, the Philippines, 
Portugal, and Thailand. A minority of exams are not spe-
cific to only one country: three papers look at European 
exams, two at Australia and New Zealand, one at the USA 
and Canada, and one at the UK and Ireland. A single study 
compares the exams across multiple countries [88].

Specialty
The certification exams used in the specialty of General 
Practice are the most frequently studied, with 11 studies 

Fig. 1  PRISMA flow diagram
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focusing on this domain. Various kinds of surgical spe-
cialties are studied in 12 different publications. Internal 
Medicine is analyzed in six different studies. A further 
six studies assess the exams used in Radiology. Anesthe-
siology and Family Medicine are the medical specialties 
under consideration in four studies each. Emergency 
Medicine, Ophthalmology, and Pediatrics are each ana-
lyzed in two studies. One study has been published 
about each of the following medical specialty certifica-
tion exams: Cardiology, Clinical Oncology, Endovascu-
lar Medicine, Gynecology, Palliative Medicine, Physical 
Medicine and Rehabilitation, Psychiatry, Rheumatology, 
Rural and Remote Medicine, and Urology (see Fig.  3). 
Five studies evaluate multiple medical specialties. Three 
studies fail to specify which specialty exam is under 
analysis.

Methodological quality and relevance assessment
Eligible papers receive an average of 4.15 out of the six 
possible points for relevance and methodological qual-
ity. 94% (62/66, see Fig. 4) of studies receive a point for 
criterion 1 (“Is the study design suited to answering the 
question studied?”), 89% (59/66) for criterion 2 (“Is the 
method described so that replication is possible without 
further information?”), and 95% (63/66) for criterion 3 
(“Is the interpretation coherent?”). The number of candi-
dates analyzed is at least 50 in 73% (48/66) of studies (cri-
terion 4). 36% (24/66) of studies compare multiple exams 
(criterion 5). Finally, 28% (18/66) of the included studies 
analyze the entire exam(s) (criterion 6). Many focus on 

only a subset of the specialty certification exam, though 
some studies also receive zero points on this metric since 
it is unclear what the entire specialty certification exam 
under consideration consists of.

Examination methods
The nomenclature varies widely across different exami-
nation modalities. The most common methods used 
include multiple choice questions (MCQ), structured oral 
exams with expert discussions and objective structured 
clinical examinations (OSCE). Essay questions, disserta-
tion appraisal or clinical experience are less frequently 
evaluated in the studies. Few medical specialty certifica-
tion exams only use a single examination method. A large 
majority of studies published therefore focus on exams 
using a combination of different modalities, comprising 
of at least one written and one oral method.

Ottawa criteria
On average, studies examine 2.1 of the 7 Ottawa Criteria. 
The most frequently studied criterion is validity (51/66 
studies), followed by reliability (37/66) and acceptabil-
ity (20/66). Feasibility is a topic of analysis in 13 papers. 
Equivalence and catalytic effect are least commonly 
researched, with 4 studies mentioning results belonging 
to those categories each (see Fig. 5).

No medical specialty certification exam has been ana-
lyzed in respect to all seven Ottawa Criteria. Even when 
collating evidence from multiple studies, only 16 out of 
46 exams have been analyzed in respect to three or more. 

Fig. 2  Number of studies by location
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Three exams have been analyzed in respect to five, and 
two exams in respect to six of the seven Ottawa Criteria 
(see Fig. 6).

The most extensively studied exam – The MRCGP
The Membership of the Royal College of General 
Practitioners (MRCGP) exam is the most extensively 

Fig. 3  Number of studies by medical specialty

Fig. 4  Number of studies fulfilling methodological quality and relevance criteria
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studied specialty certification exam regarding the 
Ottawa Criteria, with 10 different papers published 
between 2000 and 2020. Apart from the feasibility cri-
terion, all Ottawa Criteria are covered by the literature.

The MRCGP examination aims to test the skill and 
knowledge of a doctor who “has satisfactorily com-
pleted specialty training for general practice and is 
competent to enter independent practice in the UK 
without further supervision” [89]. Although changes 
continue to be made to the exam’s format, in nearly 
all the included studies it is described as consisting of 
the following four parts: a written exam (called “writ-
ten paper”) made up of free text answers, a multiple-
choice question exam, an oral exam and a video section 

examining consultation skills [37–39, 41, 42]. The indi-
vidual research studies published about the MRCGP 
are presented in more detail below.

Dixon [41] surveyed registrars about their views on 
the various MRCGP modules and their effects on learn-
ing. He found that candidates perceived study groups 
of fellow registrars as particularly helpful to prepare for 
the written and oral components, and feedback from 
trainers as especially useful for the consultation skills 
video component. Many said they had read more review 
articles but not original articles as preparation. Most 
candidates believed that preparing for the oral mod-
ule increased their understanding of moral and ethical 
principles.

Fig. 5  Number of Studies per Ottawa Criterion

Fig. 6  Exams Analyzed by Number of Ottawa Criteria
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The “written paper” in the MRCGP examination aims 
to test candidates’ problem-solving skills, knowledge 
of current literature and critical appraisal skills of study 
methodology. As described by Sandars et al. [38], candi-
dates are awarded three and a half hours to read three lit-
erature extracts and write concise “notes” answering 12 
questions, usually about the studies’ methodology and 
how this relates to a given scenario relevant to general 
practitioners (GPs). Munro et al. [36] show these exam-
iner-marked “Free Text Answers” achieve relatively high 
measures of reliability with Cronbach’s alpha consistently 
lying between 0.85 and 0.88. Dixon [39] asked candidates 
to rate their impression of the question formats, finding 
that the single best answer (SBA) format was rated easi-
est, and the treatment algorithm completion, extended 
matching and summary completion questions as more 
difficult. Summary completion questions were also criti-
cized for testing language ability. Overall, the accept-
ability of the written paper was high among candidates, 
although a majority believe this module also contained 
inappropriate questions. The written paper module of 
the MRCGP exam seemed particularly helpful in encour-
aging candidates to regularly read journal articles. Par-
tridge [44] supports this view and further emphasizes 
the importance of critical appraisal skills for the written 
paper. A large majority of the candidates were generally 
satisfied with this part of the exam and found the ques-
tions to be clear and relevant to General Practice.

The “Multiple Choice Paper” (MCP) uses a number of 
question formats including SBA, images and extended 
matching questions to test the breadth and depth of can-
didates’ knowledge. Dixon et  al. [45] asked GP trainers 
to sit a shortened version of the MCP, finding that they 
significantly outperform registrars even with no prepa-
ration on overall scores as well as questions specifically 
related to General Practice and practice administration. 
Trainers did not manage to answer questions related to 
research methodology or critical appraisal significantly 
more often than candidates. Accordingly, despite other 
question topics being perceived as easy, research meth-
odology and critical appraisal questions were rated as dif-
ficult by most trainers. Dixon et al. [43] also summarize 
candidates’ views on this part of the exam, finding that 
it was perceived to succeed in its aim of being a fair test 
of candidates’ knowledge and relevant to General Prac-
tice. The topics research and statistics were found to be 
most difficult by those candidates. However, they did not 
achieve lower mean scores in these fields. Small adjust-
ments such as adding a calculator and allowing ten min-
utes extra time were made in response to this feedback.

The “Oral Exam” aims to test candidates’ decision-
making skills and professional values using two 20-min 
oral exams with a pair of examiners and five topics each. 

The examiners chose their own questions. Wass et al. [42] 
find the reliability coefficients to be lower than required 
(intercase 0.65, pass/fail 0.85) and recommend increasing 
the testing time and number of topics covered, suggest-
ing five oral exams with one examiner each. This would 
increase intercase reliability to 0.78 and pass/fail reli-
ability to 0.92. Simpson et al. [37] also looked at the oral 
exam, arguing that “the assessment of professional values 
was largely examined at the level of knowledge and com-
prehension, with few examiners encouraging candidates 
to justify their expressed viewpoint or allowing them to 
demonstrate how they might use these values to support 
their decision making.”

For the “Consulting Skills Assessment”, candidates are 
asked to submit videos of themselves interacting with 
seven real patients. They can choose those seven consul-
tations to best demonstrate 15 performance criteria and 
are then rated by seven independent GPs trained for this 
assessment. Siriwardena et al. [40] compared this module 
with the ‘observing patient involvement’ (OPTION) scale 
– an independently validated scale for shared decision 
making – finding that it predicts both the performance 
criterion ‘sharing of management options’ as well as over-
all MRCGP results.

Discussion
This systematic review tackles an important question in 
current medical education research: How can we cred-
ibly test and certify physicians’ competence? Specialty 
certification exams are crucial for patient safety, candi-
dates’ career progression and accountability to the pub-
lic, yet evidence to their quality has thus far been lacking. 
By searching seven different databases and using a wide 
variety of possible variations in search terms, we col-
late a comprehensive outline of the research regarding 
studied Ottawa Quality Criteria in specialty certification 
exams published in the past twenty years. 66 studies were 
included. Reliability, validity, and acceptability are the 
criteria most frequently studied in respect to specialist 
exams in this literature. As was the case in the previous 
literature review by Hutchinson et al., the largest body of 
evidence is centered on the UK and USA as well as the 
General Practice specialty [19]. However, we document a 
large increase in the number of different countries, medi-
cal specialties and Ottawa Criteria studied during the 
past twenty years.

The exact nomenclature used to describe examination 
quality indicators in the literature and the relative empha-
sis of the authors may vary, yet there exists widespread 
agreement as to which qualities good examinations must 
fulfill. Medical specialty certification especially must be 
valid, reliable, and objective. When repeated, they ought 
to give similar results and therefore be reproducible, 
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independently of factors such as examiner bias [3]. Fur-
thermore, such assessments must be feasible, remain as 
cost-efficient as possible, and provide adequate feedback 
for and of learning [90]. All these aspects are covered 
through the seven criteria for good assessment from the 
Ottawa Conference chosen for this review: validity, reli-
ability, equivalence, feasibility, acceptability, catalytic and 
educational effect. Due to the high-stakes summative 
nature of specialty certification exams, the focus often 
lies on ensuring validity and reliability rather than edu-
cational or catalytic effect. This trend is reflected in the 
number of studies found analyzing each criterion.

We can see how Ottawa Criteria sometimes conflict 
with each other. For instance, although acceptability 
among candidates may suffer if an examination program 
neglects the provision of constructive feedback, the pri-
ority for an institution organizing the exam may lie on 
credibly signaling to the public, healthcare institutions 
and patients that a passing candidate is ready for inde-
pendent practice. How such tradeoffs among quality 
criteria may be improved with limited resources can be 
studied with the feasibility criterion. Feasibility, includ-
ing financial cost associated with different examination 
methods, is thus a major concern regarding high-quality 
specialty certification exams organized in resource-con-
strained contexts. Despite its relevance, we observe a rel-
ative scarcity of studies concerning this criterion [24, 25, 
55, 61, 66, 68, 71, 73, 74, 76, 77, 79, 84, 91].

According to Miller’s framework for assessing clini-
cal skills, competence and performance, clinical assess-
ment can be conceptualized in four progressive levels: 
the learner proceeds through “knows,” “knows how” and 
“shows how” to “does” [92]. It is the first that is easiest 
to test reliably on a written exam, yet proficiency at the 
highest level must be reached before a candidate can be 
certified for independent practice. Unless they can dem-
onstrate their knowledge, skills, as well as attitudes, we 
cannot be sure this is the case: “No single assessment 
method can provide all the data required for judgment 
of anything so complex as the delivery of professional 
services by a successful physician” [92]. All examination 
methods face limitations on at least one Ottawa Quality 
Criterion and cannot be expected to cover all levels of 
Miller’s framework [93]. Well-designed specialty certifi-
cation exams manage to also check the higher levels of 
Miller’s pyramid, and thereby make the exam conditions 
match the reality of working as a certified physician more 
closely [3, 92, 94].

The necessity of combining different assessment meth-
ods in specialty certification exams was highlighted for 
US internal medicine residents specifically in a 1998 non-
systematic review article by Holmboe et  al. [95]. They 
summarize studies published between 1966 and 1998 and 

argue that since the written American Board of Inter-
nal Medicine (ABIM) certification exam alone is insuffi-
cient to adequately assess clinical competence, it should 
be supplemented by other examination methods in the 
clinic such as rating scales of interpersonal skills and 
attitudes, medical record audits, clinical evaluation exer-
cises (CEX) and standardized patient exams. More recent 
work has further recommended expanding assessment to 
include competencies such as teamwork and population 
care [96, 97]. It is therefore encouraging that a majority 
of medical specialty certification exams analyzed in this 
review use triangulation methods and e.g. complement 
multiple choice questions (“knows” and “knows how”) 
with OSCEs (“shows how”) and workplace based assess-
ments (“does”) [22–29, 31, 35–46].

Single exams only at the end of an educational period 
can lead candidates to ignore the feedback given [93]. 
Further development of the medical specialty certifica-
tion process may therefore consist of additional longitu-
dinally administered assessments (e.g. workplace-based 
assessments).

This approach has seen increasing support in so-called 
programmatic assessments of competency-based medi-
cal education (CBME). In this system-based approach 
to assessment design, pass-fail decisions are based on 
a portfolio containing datapoints created by multiple 
assessors and assessments [90, 98]. The time of examina-
tion gets decoupled from the time of a high-stake deci-
sion such as promotion or graduation [99]. The aim is 
for candidates to gain valuable information from both a 
mentor’s critical feedback, support, and self-reflection 
without such programs becoming overly bureaucratic or 
time-consuming [100, 101]. A combination of longitudi-
nally repeated workplace-based assessments and struc-
tured examinations as summarized in this article seems 
most promising in supporting this goal as well as provid-
ing crucial data points for the high-stakes decision on 
qualification for unsupervised practice.

Since most papers analyzed in this review focus 
exclusively on one aspect of the exam, it is often not 
possible to comprehensively evaluate the entire spe-
cialty certification exam. Few studies look at multiple 
examination formats and compare them [24, 27, 35, 
41, 54, 69, 86–88]. Strengths and weaknesses identi-
fied with just one assessment method may therefore be 
compensated for in another part of the exam without 
this effect being accounted for in the literature.

It is possible that, due to the time span under con-
sideration, examination formats have changed in the 
time since the included studies have been conducted, 
and certain critiques expressed in a paper may have 
already been incorporated into practice. This is the case 
with the Membership of the Royal College of General 
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Practitioners (MRCGP UK) exam, which was used to 
illustrate the literature on a particularly well researched 
medical specialty certification exam. At the time of 
study, this consisted of a written exam made up of free 
text answers, a multiple-choice question exam, an oral 
exam and a video section examining consultation skills.

The RCGP has since decided to change the formats 
to further improve the examination. Due to poten-
tial problems pertaining to validity and reliability 
– particularly inter-rater reliability – the use of oral 
examinations has been discontinued in many coun-
tries including the UK in favor of more clearly struc-
tured examination formats. The written exam has been 
complemented with an OSCE-based Clinical Skills 
Assessment (CSA) and a Workplace Based Assessment 
(WPBA). In the CSA, patients are played by trained 
and calibrated actors which allows for the simulation of 
real-life consultations [102]. The goal of the WPBA is 
to evaluate candidates in their day-to-day practice and 
provide constructive feedback as well as specifically 
assess aspects of professional behavior that are difficult 
to measure using only the written exam and the CSA 
[103]. Further adaptations were introduced on a tem-
porary basis due to the Covid pandemic [104]. Exactly 
how the current version of the MRCGP exam com-
pares to the previous examination format on various 
assessment criteria has not been shown in the existing 
literature.

Although the proven validity and reliability of OSCE-
style examination formats has increased their attrac-
tiveness to institutions around the world, a possible 
downside may relate to their acceptability. “Examiners 
generally do not like structured assessments” due to the 
lack of spontaneity and flexibility to adapt the assess-
ment to the abilities of the candidate [69]. Nevertheless, 
the current combination of examination formats argu-
ably allows for a comparatively comprehensive candidate 
assessment: written exams test knowledge, can be highly 
standardized and are easily feasible, OSCEs fulfill stand-
ardization requirements while allowing for an assessment 
of the “shows how” level of test learning, and WPBAs 
complement these methods by providing more realistic, 
personalized assessment data.

Strengths & limitations
With search terms covering a variety of possible syno-
nyms of medical specialty certification exams, this review 
provides the most extensive and up-to-date overview 
thus far, allowing for an accurate picture of current medi-
cal specialty certification exams that have been scien-
tifically evaluated in regard to any of the Ottawa Criteria 
globally. Together, these seven criteria cover vital aspects 
of assessment quality.

However, we find many exams have yet to be scien-
tifically analyzed according to any of the Ottawa Quality 
Criteria. This means some countries and medical special-
ties are not included in this review. We find it is common 
for specialty certification exams or different examination 
formats to be scientifically studied across only a select 
few criteria or only pertaining to part of the examina-
tion. An overall quality ranking leading to a clear recom-
mendation regarding which exam best achieves all seven 
Ottawa Criteria of Good Assessment could not be sup-
ported by the current literature regarding specialty certi-
fication exams.

Another limitation of this review is that literature pub-
lished in languages other than English or exclusively in 
databases not included in our search is not included in 
this review. This disadvantages countries where the pri-
mary language is not English and may partially explain 
the predominance of literature about exams based in the 
UK, USA and other anglophone countries in our findings.

Implications for practice
This systematic literature review provides an overview 
of medical specialty certification exams, the respec-
tive examination methods used, and their evaluation in 
respect to the Ottawa Criteria. It can thus assist those 
looking to improve the current specialty certification 
exams by showcasing the strengths and weaknesses of 
existing exams. Based on the findings of the papers pre-
sented in this systematic review, we can build upon the 
research most relevant to our medical specialty and 
learn from the strengths and weaknesses highlighted in 
examination formats studied in other countries. Certify-
ing bodies looking to expand their current set of exami-
nation methods can find tried and tested methods in 
the research presented here. By collating the published 
research, this review can also guide readers deciding 
which specialty certification exams to accept in their 
jurisdiction. Finally, it offers an index of the leading 
researchers in this area, serving those looking to fur-
ther collaborate or study a specific certification exam in 
respect to the seven Ottawa Criteria.

Implications for future research
Further research should summarize how well exams 
fulfill all Ottawa Criteria and compare them accord-
ingly. What is the best examination method to use in 
resource-constrained settings? Which medical specialty 
manages to test its candidates most reliably? And overall, 
regarding all seven Ottawa Criteria, what’s the best way 
to organize a medical certification exam? These kinds of 
research inquiries seem promising as they reflect the lit-
erature gaps highlighted in this review. Numerous stud-
ies comparing certified to non-certified doctors exist 
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[105–107], yet studies linking the examination formats 
to the subsequent performance of certified compared to 
non-certified physicians would be more useful in decid-
ing how best to structure a specialty certification exam. 
For instance, natural experiments when certifying bodies 
update their practices or cohort studies following doctors 
certified using different examination methods could look 
at varying outcomes in patient safety. Case reports high-
lighting the use of innovative new examination formats 
may also offer potential improvements to the established 
techniques. Further research should fill the gaps high-
lighted in this review regarding the examinations, coun-
tries and the Ottawa Criteria not yet studied, to allow for 
a holistic comparison across examinations.

Further research should use the seven Ottawa Cri-
teria to focus on medical specialty certification exams 
in more non-English-speaking countries and a wider 
variety of specialties. They should make use of addi-
tional sources such as grey literature internal to certify-
ing institutions and expert interviews to shed insight 
into less frequently studied Criteria such as feasibility. 
Establishing a common nomenclature which covers the 
pre-requisites, assessment methods and consequences of 
medical specialty certification exams would make future 
comparisons more straight-forward. Although the gen-
eral quality of the studies we found was good, most of 
the current research analyzed only a fraction of the entire 
exam and did not compare different examinations. These 
approaches should be pursued to allow for a more com-
prehensive evaluation and better guide recommendations 
for future practice.

Overall, despite the increased interest over the past few 
decades outlined above, there continues to be an urgent 
need for more publicly available research to return the 
trust which the public places in the certification process 
of medical doctors.

Conclusion
The past twenty years have seen a growing interest in 
the topic of patient safety and effective medical spe-
cialty certification exams. This is reflected in a growing 
number of studies analyzing medical specialty certifica-
tion exams covering a larger variety of medical special-
ties, countries, and Ottawa Criteria. Medical specialty 
certification exams vary significantly between countries 
and are constantly adapted to changing circumstances 
through new examination formats. Due to their impli-
cations for patient safety, rising public scrutiny over 
medical self-regulation and their impact on candidate’s 
career opportunities, it is of paramount importance 
they be supported by a large body of evidence which 
demonstrates fulfillment of all seven Ottawa Criteria 

of good assessment. Due to their reliance on multiple 
assessment methods and data-points, aspects of pro-
grammatic assessment suggest a promising way for-
ward in the development of effective medical specialty 
certification exams. To confirm and expand on these 
results, future research should focus on examinations 
held outside the Anglosphere, analyses of entire certi-
fication exams, and comparisons across examination 
methods.
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