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Summary

BACKGROUND: Formerly, a substantial number of the
120 multiple-choice questions of the Swiss Society of
General Internal Medicine (SSGIM) board examination
were derived from publicly available MKSAP questions
(Medical Knowledge Self-Assessment Program®). The
possibility to memorise publicly available questions may
unduly influence the candidates’ examination perfor-
mance. Therefore, the examination board raised concerns
that the examination did not meet the objective of eval-
uating the application of knowledge. The society decided
to develop new, “Helvetic’ questions to improve the ex-
amination. The aim of the present study was to quan-
titatively assess the degree of difficulty of the Helvetic
questions (HQ) compared with publicly available and un-
available MKSAP questions and to investigate whether
the degree of difficulty of MKSAP questions changed over
time as their status changed from publicly available to un-
available.

METHODS: The November 2019 examination consisted
of 40 Helvetic questions, 40 publicly available questions

from MKSAP edition 17 (MKSAP-17) and 40 questions
from MKSAP-15/16, which were no longer publicly avail-
able at the time of the examination. An one factorial uni-
variate analysis of variance (ANOVA) examined question
difficulty (lower values mean higher difficulty) between
these three question sets. A repeated ANOVA compared
the difficulty of MKSAP-15/16 questions in the November
2019 examination with the difficulty of the exact same
questions from former examinations, when these ques-
tions belonged to the publicly available MKSAP edition.
The publicly available MKSAP-17 and the publicly unavail-
able Helvetic questions served as control.

RESULTS: The analysis of the November 2019 exam
showed a significant difference in average item difficulty
between Helvetic and MKSAP-17 questions (71% vs 86%,
p <0.001) and between MKSAP-15/16 and MKSAP-17
questions (70% vs 86%, p <0.001). There was no signifi-
cant difference in item difficulty between Helvetic and MK-
SAP-15/16 questions (71% vs 70%, p = 0.993). The re-
peated measures ANOVA on question use and the three
question categories showed a significant interaction (p
<0.001, partial eta-squared = 0.422). The change in the
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availability of MKSAP-15/16 questions had a strong effect
on difficulty. Questions became on average 21.9% more
difficult when they were no longer publicly available. In
contrast, the difficulty of the MKSAP-17 and Helvetic ques-
tions did not change significantly across administrations.

DISCUSSION: This study provides the quantitative evi-
dence that the public availability of questions has a de-
cisive influence on question difficulty and thus on SSGIM
board examination performance. Reducing the number of
publicly available questions in the examination by intro-
ducing confidential, high-quality Helvetic questions con-
tributes to the validity of the board examination by ad-
dressing higher order cognitive skills and making
rote-learning strategies less effective.

Background

In most European countries, some form of certifying ex-
amination is required to complete the skills evaluation and
obtain the title of specialist in internal medicine [1]. Like
the postgraduate education itself, these examinations vary
considerably in format and content. Table 1 gives an
overview of the examination formats used in some selected
countries. There is an unmet need for a standardised, fair
and reproducible examination which assures a predefined
competency level. In spite of the influence these examina-
tions have on physician trainees, there are relatively few
reports on validation of assessment for postgraduate med-
ical certification. In their systematic review on this topic,
Hutchinson et al. concluded that rigour and transparency in
the postgraduate assessment process should be reflected in
publications [2]. Our paper exemplifies how the analysis
of item difficulty can contribute to accuracy in assessment
and how this was used to improve the quality of the Swiss
board examination in general internal medicine.

The specialist degree in general internal medicine has ex-
isted in Switzerland only since 2013, when the Societies of
General Medicine and Internal Medicine merged. At that
time, it was decided that the board examination had to be
a written high-stake assessment that should primarily test
applied knowledge, clinical reasoning skills, the identifi-
cation of key problems, the generation of a diagnosis and
decision upon a management plan. After several attempts
with combinations of multiple-choice, short answer [4] and
script concordance test questions [5, 6], an format consist-
ing of just multiple-choice questions was introduced in

2017. Questions are in English to unify the examination
and avoid the translation into three different languages
(German, French and Italian). In agreement with the Amer-
ican College of Physicians, the Medical Knowledge Self-
Assessment Program (MKSAP) served as a primary ques-
tion pool. MKSAP is a comprehensive learning
management system that has a long-standing tradition as
an excellent resource for American board examination
preparation [7]. An MKSAP edition includes a theoretical
part and a collection of more than one thousand multiple-
choice questions for self-assessment. A new edition is re-
leased every three years.

In 2017, the Swiss general internal medicine board exam-
ination consisted of 120 multiple-choice questions based
on MKSAP. To some extent, the questions were part of the
current MKSAP-17 edition, which was available to can-
didates for examination preparation. Another portion de-
rived from earlier editions, which were no longer publicly
available to candidates. It was obvious that the use of pub-
licly available questions in the examination would encour-
age memorising approaches as part of the preparation, but
the extent of this effect on performance was controversial.
In addition to the issue of memorising, there was the need
to supplement the examination with questions that reflect
the specific circumstances of the Swiss healthcare system.
To address this issue the SSGIM decided to develop spe-
cific Helvetic questions (HQ) and introduce them into the
board examination with the goal to improve its validity.

The goal of this analysis was to measure the effect of
memorising publicly available MKSAP questions and to
demonstrate the validity of HQ in the SSGIM board ex-
amination. The specific aims of the present study were
(1) to quantitatively assess the difficulty of the Helvetic
questions compared with publicly available and unavail-
able MKSAP questions and their performance over time
and (2) to investigate the difficulty of MKSAP questions
as they changed from publicly available to unavailable.

Methods

The November 2019 examination, mandatory for gaining
the title Specialist in General Internal Medicine, consisted
of 40 Helvetic questions, 40 publicly available MKSAP-17
questions, and 40 MKSAP-15/16 questions, which were
not publicly available at the time of the examination. In a
first step, item difficulty (primary outcome) in the Novem-

Table 1:
Comparison of the board examinations for general internal medicine in different countries.
Austria France Germany Italy Switzerland United Kingdom |USA
Responsibility for or- | «<Akademie der «Coordination Na- | «Landesérzte-kam- | University (without | SSGAIM Royal College of American Board of In-
ganising the exams Arzte» tionale des Col- mern» national board) Physicians ternal Medicine
leges d’Einseg-
nants en
Médecine»
Format Written No national final Oral No national final Written Written and oral Written
Part 1: 120 MC. exam exam 120 MC Part 1: 200 MC. Up to 240 MC
Part 2: 150 MC. Part 2: 200 MC .
Part 3: oral
Time Part 1: 4h - 30-45 min - 5h Part 1: 6h Upto10h
Part 2: 5h Part 2: 6h
Evaluation Pass or fail - Pass or fail - Pass or fail Pass or fail Pass or fail

Please note that besides Switzerland, the US, the UK and Austria have introduced multiple-choice (MC) Board examinations. Importantly, the questions of their examinations are

not publicly available.
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ber 2019 examination was compared for these three item
categories. For this purpose individual answers were eval-
uated in a dichotomised manner as correct or wrong, and
the aggregated proportion of correct answers was used in
a completely anonymised file for further analyses. The in-
verse proportion of correct answers to an item in the exam-
ination defines its difficulty. The less an item is answered
correctly, the more difficult it is.

The second step examined the influence of public avail-
ability on the difficulty of a question. Twenty-nine MK-
SAP-15/16,25 MKSAP-17 and 16 Helvetic questions had
already been used in earlier examinations. We compared
the difficulty of the MKSAP-15/16 questions in the exam-
ination of November 2019 (when these questions were no
longer publicly available) with the difficulty of the iden-
tical questions in the years 201416, when they were still
publicly available to candidates. The publicly available
(MKSAP-17) and unavailable (Helvetic) questions served
as controls. For this retrospective observational analysis
without intervention and based on properly anonymised
data, informed consent or ethical approval are not neces-

sary.

Statistical considerations

Internal consistency of the November 2019 exam was mea-
sured with Cronbach alpha. Values above 0.8 are required
for summative assessments. A one-factor analysis of vari-
ance followed by Tukey test for post-hoc pairwise com-
parison was used to compare item difficulty of Helvetic,
MKSAP-17 and the non-publicly available MKSAP-15/16
questions. A repeated analysis of variance (ANOVA) was
conducted to compare item difficulties of questions of the
three categories that had been used in earlier examinations.
For this analysis, question use (first versus second exami-
nation) was defined as repeated measures factor and ques-
tion category (MKSAP-15/16, MKSAP-17 and HQ) was
defined as grouping factor. Question difficulty served as
dependent variable in the analysis. It was expected that
question difficulty would vary only between the first and
second use for the MKSAP-15/16 questions, since their
status of public availability changed between the two ad-
ministrations, which was not the case for MKSAP-17 and
Helvetic questions.

The sample size is given by the (large) number of ap-
proximatively 500 candidates per examination and this is a
strength of the study, because this stabilised the items’ dif-
ficulty (primary outcome) across administrations and thus
minimised irrelevant variation with regard to the items’
difficulty.

All analyses were performed using the Statistical Package
for Social Sciences (SPSS), version 27 (IBM Corp., Ar-
monk, NY). For all analyses, significant effects are re-
ported with p-values <0.05 and effect size is reported in
terms of partial eta-squared. Partial eta-squared measures
the proportion of variance explained by a given variable of
the total variance in which the effects of other independent
variables and interactions are partialled out. As a rule of
thumb, one can assume that partial eta-squared values low-
er than 0.07 denote a small, above 0.14 denote a large and
in between a medium-sized effect [8].

Swiss Med WKkly. 2022;152:w30118

Results

Comparison of the three question sets in the November
2019 examination

Collectively 540 candidates took the general internal med-
icine board examination in November 2019. Overall test
reliability was 0.91 (Cronbach alpha). The average of cor-
rectly answered questions over all candidates was 76.4%
+ standard deviation + 11.4% for all questions in the ex-
amination, 71.3%+18.4% for Helvetic questions,
70.9% £ 19.0% for MKSAP-15/16 questions and
86.3% + 7.5% for MKSAP-17 questions (fig. 1). Univari-
ate ANOVA revealed significant differences between the
difficulty of questions of the three different question pools
(Fo,117) = 12.2, p <0.001, partial eta-squared = 0.173). A
Tukey HSD test for post-hoc comparison of the mean val-
ues revealed a significantly lower difficulty for the MK-
SAP-17 questions compared with MKSAP-15/16 (p
<0.001) and Helvetic questions (p <0.001), but no differ-
ence in difficulty between the publicly unavailable MK-
SAP-15/16 and the Helvetic questions (p = 0.993).

Quantification of difficulty of MKSAP 15/16 and MK-
SAP 17 questions and Helvetic questions over time

A total of 29 questions of MKSAP-15/16 were used in
the board examination of November 2019, when these
questions were no longer publicly available, as well as in
the different examinations in 2014—16, when these ques-
tions belonged to the then most recent MKSAP edition and
were publicly available to candidates. Average difficulty of
these 29 questions in the November 2019 examination was
65.8%, whereas average difficulty of the identical ques-
tions in the examination sessions 2014—16 was 87.7%. The
difficulty of 16 reused Helvetic questions as well as the
difficulty of 25 MKSAP-17 questions did not change over
time between first and second administration. A repeated
ANOVA showed that this interaction question use * ques-
tion category is significant (F(,67 = 24.5, p <0.001, par-
tial eta-squared = 0.422). Figure 2 depicts this interaction
together with the 95% confidence intervals for the means.
The difficulty changed only for the MKSAP-15/16 ques-
tions between the first and second use and not for either the

Figure 1: Average item difficulty of Helvetic, MKSAP-15/16 and
MKSAP-17 questions. Comparison of question difficulty (lower lev-
els indicate higher degree of difficulty) of questions from different
sources in the November 2019 board examination. HQ and MK-
SAP-15/16 questions were much more difficult to answer than MK-
SAP-17 questions. *** p <0.001. Error bars denote the 95% confi-
dence intervals of the means.

100 n.s.

80

60

40

Mean difficulty in % (95% Cl)

20

HQ MKSAP 15/16

MKSAP 17

Question category
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Table 2:

Helvetic questions or the MKSAP-17 questions. Although
the main effects question use (F(; 67) = 35.636, p <0.001,
partial eta-squared = 0.347) and question category (F(, 67)=
9.538, p <0.001, partial eta-squared = 0.222) also showed
significance, the observed effect size was biggest for the
interaction. Detailed results of the repeated ANOVA are
presented in table 2.

Discussion

The fact that the availability status may influence the de-
gree of difficulty of questions is not surprising as such.
However, the extent of this change in difficulty, as docu-
mented and quantified in the present study, is striking; our
results suggest that applicants intensely rehearse available
questions when preparing for their examinations. The pur-
pose of a board examination is to ensure that candidates
not only have factual knowledge, but also possess adequate
clinical reasoning and decision-making skills and are able
to perform critical analyses. These higher order cognitive
abilities are associated with deep-learning strategies
[9, 10]. Surface learning, in contrast, relates to instrumen-
tal motivation for learning, reproducing content and mem-
orising in order to pass the tests. Solving high-quality mul-
tiple-choice questions fostering application, evaluation,
and analysis as self-assessment is an excellent exam prepa-
ration and has a positive impact on the exam outcome

Figure 2: Change of question difficulty of three different question
categories over time. Comparison of question difficulty of MK-
SAP-15/16 questions in the November 2019 board examination
(when these questions were not publicly available any more) with
the difficulty of the exact same questions in previous examinations
(when these questions were publicly available). The two other
question categories did not change availability status between first
and second use: on both administrations, MKSAP-17 questions
were publicly available and HQ were publicly unavailable. Error
bars denote the 95% confidence intervals of the means.

Mean difficulty in % (95% CI)

HQ MKSAP 15/16 MKSAP 17

Question category

[11, 12]. Thus, our findings not only suggest that the public
availability of questions is actively used by the candidates
but also quantifies the impressive and unexpected size of
this effect. These findings are of particular relevance be-
cause the effect of using publicly available questions in
summative examinations on test performance has been
scarcely studied to date in medical or other relevant edu-
cational literature. Other countries such as the US and the
UK have dedicated questions writers [13, 14], who create
new questions and evaluate their performance after each
use, and do not use any publicly available questions. If an
examination is intended to stimulate deep learning strate-
gies, we recommend that no publicly accessible questions
are used or that their number is reduced as much as possi-
ble, which is a central mission and message of the current
examination board.

The results of the present study further allow appraisal of
the newly developed Helvetic questions in comparison
with the other question categories used in the board exam-
ination. The importance of contextualised vignettes, which
feature clinical scenarios that are relevant to daily practice,
was consistently taken into account. Whether it is possible
to test competencies such as clinical reasoning with multi-
ple-choice questions depends on the stimulus format of the
questions [15—-17]. The stimulus specifies what the candi-
date is expected to answer with the question. If measuring
clinical reasoning skills is in fact the desired purpose of as-
sessment, a vignette rich in information and context is an
essential feature of the questions. If questions are contextu-
alised and ask for decisions, the thought processes invoked
are vastly different from those triggered by context-free
questions [18, 19]. Furthermore, quality assurance encom-
passed iterations of rigorous review in the item develop-
ment process by content and methodology experts, profes-
sional translation from the original languages German or
French into English, as well as post-hoc analysis for flawed
items. This elaborate process ensured that Helvetic ques-
tions were of a quality highly comparable to MKSAP ques-
tions, which are considered a reference for quality by inter-
national experts [20]. Item difficulty of Helvetic questions
was very much akin to those of publicly unavailable MK-
SAP; furthermore, and most importantly for the quality as-
sessment of the examination, difficulty values remained
stable over time.

The use of publicly available question also affects standard
setting procedures (cut score). For licencing examinations
such as the SSGIM board examination, a criterion-based
passing grade is desirable [21]. Criterion-referenced as-
sessment measures examinees’ performance against a pre-

Detailed results of the variance analysis with within effect question use (first versus second examination) and between effect question category (MKSAP-15/16, MKSAP-17 and
Helvetic questions). Within effects are the main effect question use and the interaction question use * question category. Their variances (mean sum of squares) are both tested
at the error variance for the within factor mean sum of squares of Error (Use), whereas the between group effect’s variance is tested at the error variance. Displayed are the re-
sulting F-values together with their corresponding degrees of freedom, the significance of the effects and their partial eta-squared values as an estimate of the observed effect
size. With a partial eta-squared of 0.422 the interaction is the largest observed effect which manifests itself in the fact that the difficulty between the first and second exam

changes only for the MKSAP 15/16 questions.

Source of variance Typ Il sum of df Mean sum of F p-value Partial eta-
squares squares squared
Within effects Use 2457.7 1 2457.7 35.636 <0.001 0.347
Use * Category 3380.0 2 1690.0 24.504 <0.001 0.422
Error (use) 4620.8 67 69.0
Between effects Category 6004.0 2 3002.0 9.538 <0.001 0.222
Error 21088.4 67 314.8
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defined competency level that each examinee is expected
to achieve. In a criterion-based method, such as Angoff,
the examination committee discusses and estimates the
proportion of the minimally competent trainees who would
respond correctly to each question [22]. For the commit-
tee, however, it is largely impossible to assess the "true"
difficulty level of a publicly available question, since the
difficulty depends less on the inherent difficulty level of
the question itself and more on its availability status. This
implies that publicly available questions are ill-suited for
calculating a meaningful passing grade in a licensing ex-
amination, despite their accepted and well-respected quali-
ty.

The strengths of our study were (a) a detailed and sound
analysis of the effects of publicly available questions on
the national general internal medicine board examination,
(b) the comparison of the outcome with the same source of
questions that are not publicly available, (c) the compari-
son with the newly generated and validated Helvetic ques-
tions, and (d) the evidence of their stable performance over
time. Given the large number of candidates each year (al-
most 1000), the data and the analysis of the high quality
of the questions are of utmost interest to the candidates,
the examination boards and clinical teachers. Physician
trainees spend a substantial amount of their time in prepa-
ration efforts and would appreciate useful, didactic and
state of the art questions, which ideally will stimulate and
contribute to their clinical education.

A limitation of our study was that we did not have candi-
date demographics. This is an issue because item difficul-
ty is not only a property of the item itself, but a result of
the interaction between the item and the candidates' abil-
ities [23]. Accordingly, it would have been important to
determine whether the 2019 cohort differed from previous
cohorts in terms of clinical experience, number of years
of training, or study site. If the candidate population had
changed relevantly over the years, this should also have
affected the difficulty levels of the reused Helvetic ques-
tions and MKSAP-17 questions. However, this was clear-
ly not the case. Accordingly, the changed difficulty val-
ues of the MKSAP 15/16 questions are quite obviously
due to the change in availability and not to a systemat-
ically different composition of the candidate population.
Nevertheless, these aspects should be re-examined in fu-
ture (prospective) studies. There is no doubt that a written
multiple-choice examination— despite the validated inher-
ent clinical reasoning — will not and cannot replace bedside
teaching, guided bedside examinations and professional
guidance by the experienced clinician/tutor. The SSGIM
educational programme requires and provides for this rea-
son at least 5 years of postgraduate training, the completion
of a logbook, an annual evaluation by the senior supervi-
sor,four workplace-based assessments (mini clinical exam-
ination exercise [MiniCEX] or direct observation of proce-
dural skills [DOPS]) and the publication of an article in a
peer-reviewed journal. A comparable, objective, fair eval-
uation and a reproducible rating for such a large number
of candidates in a bedside examination every year would
represent a huge task and a personal and financial hurdle,
which could hardly be achieved. In fact, exactly these rea-
sons have led to the development of the multiple-choice
examinations to master the complex strategy of evaluating

Swiss Med WKkly. 2022;152:w30118

clinical competences and skills in most countries including
Switzerland (see table 1).

In conclusion, public availability of examination questions
has a decisive influence on question difficulty and on test
performance of the general internal medicine board exam-
ination. Reducing the number of publicly available ques-
tions is likely to reduce rote learning strategies. If con-
fidential high-quality vignette questions that ask for
decisions replace publicly available questions, it is con-
ceivable that deep-learning strategies are promoted and al-
low for setting criterion-based cut scores. Our thoroughly
modified approach holds the promise of actually testing the
application of knowledge and of clinical reasoning skills;
our results will encourage the candidates to prepare for the
examination accordingly
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