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Background: Although the objective in European Union and North American surgical residency
programmes is similar – to train competent surgeons – residents’ working hours are different. It was
hypothesized that practice-ready surgeons with more working hours would perform significantly better
than those being educated within shorter working week curricula.
Methods: At each test site, 21 practice-ready candidate surgeons were recruited. Twenty qualified
Canadian and 19 qualified Dutch surgeons served as examiners. At both sites, three validated outcome
instruments assessing multiple aspects of surgical competency were used.
Results: No significant differences were found in performance on the integrative and cognitive
examination (Comprehensive Integrative Puzzle) or the technical skills test (Objective Structured
Assessment of Technical Skill; OSATS). A significant difference in outcome was observed only on the
Patient Assessment and Management Examination, which focuses on skills needed to manage patients
with complex problems (P < 0·001). A significant interaction was observed between examiner and
candidate origins for both task-specific OSATS checklist (P = 0·001) and OSATS global rating scale
(P < 0·001) scores.
Conclusion: Canadian residents, serving many more working hours, perform equivalently to Dutch
residents when assessed on technical skills and cognitive knowledge, but outperformed Dutch residents
in skills for patient management. Secondary analyses suggested that cultural differences influence the
assessment process significantly.
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Introduction

The working hours of surgical residents have been an
area of interest in recent years. With the implementation
of the 80-h working week and limitations on on-call duty,
working hours for surgical residents in North America have
been reduced substantially. This is even more marked in the
European Union (EU), where a maximum working week of
48 h is mandated. The impact of working hour restrictions
on the quality of surgical training has been debated, but
there is little direct evidence of the effect of decreased
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working hours on surgical competency1–12. Studies suggest
an improved satisfaction with work–life balance, but at a
perceived cost of potentially less complete training.

Although the objective in the EU and North American
surgical residency programmes is similar – to train compe-
tent surgeons – the actual time spent in active patient care
during surgical residency is not. This study investigated
the impact of working hour restrictions on the compe-
tence of surgeons at completion of training. Cohorts of
practice-ready surgeons from Canada and the Netherlands
were compared on three validated tests of clinical com-
petence, and differences in performance were assessed. It
was hypothesized that practice-ready surgeons exposed to
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a longer working hour training programme would perform
significantly better than practice-ready surgeons exposed
to a shorter working hour training. A secondary hypothesis
was that examiner country of origin might have an impact
on how the candidate was evaluated.

Methods

Three instruments were chosen for a multifaceted com-
parison of clinical competency. The Comprehensive Inte-
grative Puzzle (CIP), developed by Ber13, was chosen to
assess knowledge and analytical clinical reasoning. For
assessment of the competence of senior surgical residents
in patient management, communication skills and prob-
lem solving, the Patient Assessment and Management
Examination (PAME) was used14. Finally, the Objective
Structured Assessment of Technical Skill (OSATS) was
used to assess technical skill15. All tests were administered
within 1 day at each of the Canadian and Dutch testing
sites. Examinations were similar in content, and admin-
istered in the Dutch language in the Netherlands and in
the English language in Canada. Translation of tests from
English to Dutch was checked by native speakers. This
research focused on the end-result of residency training.

Assessment instruments

Comprehensive Integrative Puzzle
To assess knowledge and clinical reasoning, the CIP,
an extended matching test, was used. Participants were
asked to complete matrices for five surgical domains
(vascular surgery, surgical oncology, gastrointestinal
surgery, paediatric surgery and trauma surgery). The
first column of each matrix displays five ‘cases’ of
common surgical syndromes or diseases, with the cases
set against seven answering columns reflecting diagnostic
or therapeutic categories. The CIP score reflects scoring
from a possible 175 items. Test time was fixed at 90 min.

Patient Assessment and Management Examination
The PAME is a standardized patient-based examination
designed for summative assessment of senior surgical
residents in which a sequence of events in clinical practice
is simulated through six patient encounters. Each 25-
min station includes a training script for the standardized
patient, referral letters, imaging studies, endoscopy images
and laboratory results. After each simulated patient
encounter, a short, structured, oral examination is
administered. Examiners rate residents’ performance with
global rating scales14. The PAME has been advocated as
a reliable and valid tool to address evaluation of several

Accreditation Council for Graduate Medical Education
competencies that are otherwise difficult to assess16. Station
content was chosen by the core faculty from both sites, to
ensure face and content validity. Stations selected were:
‘hereditary non-polyposis colorectal carcinoma’, ‘breast
lesion in a pregnant female’, ‘mother of an infant with
pyloric stenosis’, ‘adrenal incidentaloma’, ‘right upper
quadrant pain’ and ‘Zenker’s diverticulum’.

Objective Structured Assessment of Technical Skill
The OSATS consisted of eight stations where residents
performed operative procedures on bench models. The
following stations were chosen: laparoscopic suturing, vas-
cular anastomosis, tracheostomy, ileostomy, J-tube inser-
tion, rectal anastomosis, inguinal hernia and laparoscopic
cholecystectomy. Checklist and global rating scale scores
were used to assess performance. Test time was fixed at
12 min per station plus turnover time for a total test time
of 2 h.

Half of the candidates took the PAME first, and half
took the OSATS first at each test site (allocated randomly),
and then switched to the other examination. All residents
completed the CIP simultaneously, but individually, at the
end of the day.

Candidates

Assuming that a difference of 10 per cent or more (mean
difference calculated over all tests) was of relevance
(d = 0·10), with an anticipated standard deviation of
10 per cent (s = 0·1), a power (1 − β) of 0·9 and α = 0·05,
a sample size of 21 residents per assessment group was
obtained.

At each site, 21 candidates who were within 6 months of
certification as a surgeon (before or after certification) were
recruited to participate in the study, Canadian residents at
the end of year 5 and Dutch residents at the end of year 6.
At the Canadian test site, the majority of candidates were
scheduled to complete their training within 2 months.
Three of the candidates had completed general surgical
training 10 months previously, and were now in fellowship
training; they were thus more experienced. Candidates
were representative of multiple surgical training sites across
both countries. All candidates were novice to CIP, PAME
and OSATS testing.

Estimated working hours

A study to estimate the actual working hours spent by
residents at each test site preceded the main study. During
a 2-week period, a cross-sectional cohort of residents who
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did not participate in the study, but who were working in
the test site hospitals, filled in a working hour registration
list. The mean number of hours a Dutch resident
worked during one working week of 5 days, including
evening/night shifts in the Utrecht Medical Centre in the
Netherlands, was 55 h (19 residents, 100 per cent response
rate). The mean number of hours for a similar sample of
residents at the University of Toronto in Canada was 84 h
per working week.

Faculty

In Canada, 20 Canadian surgeons assessed the candidates
on either OSATS or PAME stations, and five Dutch
surgeons rated candidates on either OSATS (three) or
PAME (two). In the Netherlands, 19 Dutch surgeons
assessed the candidates on either OSATS or PAME, and
six Canadian surgeons assessed on OSATS.

Statistical analysis

Four primary outcome scores were calculated: CIP score,
PAME score, OSATS checklist (OSATS-C) score and
OSATS global rating scale (OSATS-G) score. The
reliability of each score was assessed using Cronbach’s
α. For the OSATS, interrater reliability was determined on
stations where candidates were assessed by two examiners
simultaneously. To address the primary research question
(a comparison of performance between the two sites),
the Canadian and Dutch means were compared for each
outcome measure using Student’s t test.

Results

Reliability of outcome measures

Table 1 shows the internal consistency analysis of the four
outcome measures evaluated. For OSATS, there were
several stations where only one examiner (Canadian or
Dutch) produced complete data for all candidates. When
there was no second examiner at a station, or an incomplete
data set was generated by an examiner, the station was
eliminated from the relevant analysis.

For three OSATS stations, at which the same raters
evaluated as pairs at both the Canadian and Dutch sites,
interrater reliability (Pearson’s correlation coefficient)
was also calculated for the pairs of examiners observing
the same candidates at these stations. The individual
station interrater correlations for OSATS-C scores at
these stations were 0·65, 0·43 and 0·89, giving an
interrater reliability of 0·66. For OSATS-G scores, the
interrater correlations for the same stations were 0·77,

Table 1 Cronbach’s α for the four primary outcome measures

All
candidates

(n = 42)

Canadian
candidates

(n = 21)

Dutch
candidates

(n = 21)

CIP* 0·73 (175) 0·64 (175) 0·81 (175)
PAME

Canadian examiners 0·71 (6)
Dutch examiners 0·50 (6)
Combined sites* 0·72 (6)

OSATS-C
Canadian examiners 0·25 (8) 0·35 (5)
Dutch examiners 0·12 (3) 0·39 (6)
Combined scores* 0·20 (8) 0·23 (8) 0·29 (8)

OSATS-G
Canadian examiners 0·53 (8) 0·45 (5)
Dutch examiners 0·24 (3) 0·43 (6)
Combined scores* 0·48 (8) 0·53 (8) 0·53 (8)

Values in parentheses are the number of items/stations represented in the
calculation. *Outcome measure used for primary comparisons between
sites. CIP, Comprehensive Integrative Puzzle; PAME, Patient
Assessment and Management Examination; OSATS-C, Objective
Structured Assessment of Technical Skill checklist; OSATS-G, Objective
Structured Assessment of Technical Skill global rating scale.

Table 2 Between-measurements correlation coefficients
(Pearsons’ product moment) of the four primary outcome
measurements on both test sites combined

CIP PAME OSATS-C OSATS-G

CIP n.a. 0·03 0·21 0·19
PAME 0·03 n.a. 0·20 0·08
OSATS-C 0·21 0·20 n.a. 0·80
OSATS-G 0·19 0·08 0·80 n.a.

CIP, Comprehensive Integrative Puzzle; PAME, Patient Assessment and
Management Examination; OSATS-C, Objective Structured Assessment
of Technical Skill checklist; OSATS-G, Objective Structured Assessment
of Technical Skill global rating scale; n.a., not applicable.

0·42 and 0·82 respectively, giving an interrater reliability
of 0·67.

Correlation coefficients between the four primary
outcome measures are presented in Table 2. The high
correlation between the two OSATS measures (0·80) is
not surprising given that they were generated by the
same raters observing the same performances. The
low correlations between the other measures is in
part a function of the moderate reliabilities of the
respective measures, as presented in Table 1, but also
provides some evidence of divergent validity, that is the
complementary aspect of the various primary outcome
measures.
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Table 3 Student’s t test (two tailed) for Canadian and Dutch
residents on the four primary outcome measures

Canadian candidates Dutch candidates t40 P

CIP 0·52(0·05) 0·53(0·07) 0·18 0·856
PAME 0·85(0·06) 0·79(0·05) 3·90 < 0·001
OSATS-C 0·78(0·06) 0·75(0·06) 1·33 0·192
OSATS-G 0·75(0·06) 0·74(0·07) 0·66 0·515

Values are mean(s.d.). CIP, Comprehensive Integrative Puzzle; PAME,
Patient Assessment and Management Examination; OSATS-C, Objective
Structured Assessment of Technical Skill checklist; OSATS-G, Objective
Structured Assessment of Technical Skill global rating scale.

Primary analyses: comparison of residents’
performance at the two sites

Student’s t tests (independent samples) were used to
compare the Canadian and Dutch candidate scores
(Table 3). No significant differences in measures of
knowledge (CIP) or technical skill/knowledge (OSATS)
were observed. Significant differences were observed in the
patient assessment and management examination (PAME).

Secondary analyses: cultural interpretations
for quality of performance

The secondary set of hypotheses related to the potential
for ‘cultural’ differences in what was to be considered
an excellent performance among the Canadian and
Dutch examiners. Both Canadian and Dutch examiners
were used at selected stations to assess the Canadian
and Dutch candidates similarly. To assess for potential
cultural effects, a set of two-way, mixed design, ANOVA
was performed for OSATS-C and OSATS-G. Only
stations where the examiner observed at both sites were
taken into the equation, as subanalysis on the influence
of faculty presence on scoring (taking into account
all available data, data sets of only those examiners
examining in two countries, and only data sets of
examiners present in two countries on the same stations)
showed consistent patterns even in this most conservative
analysis. For both the checklist and global rating scores,
Canadian examiners scored Canadian candidates higher
than Dutch candidates, and Dutch examiners scored
Dutch candidates higher than Canadian candidates (Fig. 1).
Consistent with these patterns, ANOVA demonstrated
a significant interaction between examiner origin and
candidate origin for both the checklist (F1,40 = 13·62,
P = 0·001) and global rating (F1,40 = 22·61, P < 0·001)
scores.
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Fig. 1 Comparison of Objective Structured Assessment of
Technical Skills checklist (OSATS-C) and global rating scale
(OSATS-G) scores for Dutch and Canadian candidates assessed
by Dutch and Canadian examiners (two-way mixed ANOVA
design)

Discussion

Working hour restrictions have been implemented in many
jurisdictions owing to concerns around patient safety and
resident well-being7,17–20. Although it is recognized that
restriction of working hours must have some influence
on surgical training12, the impact of such a reduction has
not been assessed previously. To the authors’ knowledge,
no previous study has attempted directly to examine the
impact of these restrictions in terms of outcome of surgical
competency.

The implications of decreased working hours have been
studied in the USA21–24 and the Netherlands25. In Canada,
residents’ working hours are restricted to in-house calls
for one night in four. Thus, the ‘least hour working week’
scenario in Canada is 72 h per week, although working 80 h
per week is reported to be fairly common, as was found in
the authors’ preliminary analysis of working hours. In the
Netherlands, residents’ working hours are limited to 48 h
per week, including being on call, following the European
Working Hours Directive. If the average surgical resident
has 4 weeks’ annual leave, the difference in number of hours
between North American residents at 80 h per week and
Dutch residents at 48 h per week is more than 7000 h. This
translates, in theory, to a difference of over 2 years’ full-
time training. It has been suggested, in both Canada and
the Netherlands, that the legislative working week is not
necessarily honoured7,26,27. In an analysis of moonlighting
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experience that preceded this study for working hours,
both academic centres showed a similar proportion of
15 per cent more working hours per week than the
maximum allowed. Although hours spent do not necessarily
equate with increased educational opportunities, it seems
reasonable to assume that competency outcome, the key
question for this study, may suffer as a result of fewer hours
in the clinical environment.

At present, competency-based frameworks are imple-
mented to structure surgical training programmes in many
EU and North American surgical residency programmes.
These frameworks help to ensure that programmes are
oriented towards their primary goal, the training of com-
petent surgical practitioners17,28–30. Nevertheless, despite
a common endpoint, training programmes in Europe and
North America have large differences in the number of
working hours.

In this study, three outcome instruments, the CIP,
the OSATS and the PAME, were used to assess a
variety of competencies needed for practice-ready surgical
performance. Assessment groups were standardized to be
near practice-ready, with similar average distances to this
point in both groups. There were no significant differences
between Canadian and Dutch candidates on either the CIP
or the OSATS. Both tests were shown to be reliable, and
were previously validated in their ability to test integrative
cognitive and clinical knowledge and technical surgical skill
respectively31–38. This suggests that reduced hours in the
hospital do not lead to a measurable decrement in either
one of these two domains of performance. This finding
is consistent with a previous report, which suggested that
operative volumes do not suffer substantially when working
hour restrictions are implemented8. In the Netherlands, a
cohort study was unable to demonstrate a decrease in the
number of patients operated on by trainees for the period
2000–20057.

Despite implementation of working hour restrictions,
Guicherit25 found stable rates of operative experience
for trainees in the Netherlands between 1990 and 2000.
Perhaps experience in the operating room is the clinical
activity least likely to be affected by working hour
restrictions, as residents tend to be motivated to ensure they
have adequate operating exposure. Whether a reduction in
working hours per week implies less operative procedural
exposure or not, it must be noted that that ‘operative
exposure’ is not synonymous with ‘surgical competency’.
Even if shortening the working week has not led to less
operative procedural exposure, it must come at the expense
of something else. Previously, it has been shown in the
Netherlands that this was at the expense of residents
spending less time on the wards and in the clinic, that

is, having less time for interacting and communicating
with patients7.

The PAME was the examination of choice to assess
handling complex and integrated patient assessment and
management skills. As the examination was administered
in candidates’ native language, no Canadian scores could
be obtained on the Dutch test site for PAME, and only
a small Dutch examiner data set (one assessment track of
six stations by two examiners) was available for PAME on
the Canadian test site. Therefore, only Canadian rater data
assessing Canadian candidates and only Dutch rater data
assessing Dutch candidates were used in this analysis. From
these examination data, a significant difference between
the two groups of residents was found. The magnitude
of the difference was similar to that seen between fourth-
and fifth-year residents at the University of Toronto in
a previous study14. The PAME focuses on many aspects
of performance that are best attained through interactions
with patients around complex surgical problems, and these
abilities take time to develop. As mentioned previously,
shortened working weeks may come at the expense of
surgical residents spending less time on the wards and the
clinic, with the implication that residents have potentially
less time to master the complicated interactions required
for good clinical practice7.

A critical finding in this study was that, on the stations
where it could be assessed, Dutch and Canadian examiners
evaluated candidates differently, with examiners favouring
candidates from their own country. This pattern was
consistent and seen throughout multiple analyses, on
full international data-matched observer stations and on
partial international matched assessment stations. This
was true for both the PAME and the OSATS. Global
ratings, as used in the OSATS and PAME, rely on expert
analysis of performance, with raters developing a holistic
impression of how well the candidate is functioning. In
the present study, expert ratings seemed to be somewhat
country specific, with examiners preferring the approach
of candidates from their own setting. Indeed, Dana39

reported that clinician bias occurs during test/method
administration, based on the clinician’s own cultural and/or
racial identity. Bias among clinicians is thought to be
typically inadvertent, denied, and often below the threshold
of awareness. It is thus of utmost important for examining
clinicians to eliminate eisegesis (intrusion of examiner
personality) in the interpretation of test circumstances
and performance.

In conclusion, in this first transatlantic comparison
of the skills of surgical residents at the conclusion of
their training, various surgical competencies were assessed.
Residents from the Netherlands with fewer working hours
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performed similarly to Canadian residents in technical
surgical skill, as measured with the OSATS, and in the
area of knowledge and clinical reasoning, as measured by
the CIP. On PAME, an examination focusing on complex
skills needed for management of patients with complex
problem scenarios, a significant difference in outcome was
observed, favouring Canadian trainees with more working
hours. Significant differences were seen in the use of expert-
based evaluations by examiners from different countries
watching the same performance. As this type of research
is challenging, the use of digital recordings for cultural
assessments may prove to be useful in future research.

As the world becomes increasingly globalized, with
increasing access to services between countries, it is
inevitable that there will at some point be a demand
for standardized curricula and assessment procedures,
resulting in a global standard of credentialing. The results
of this study suggest that, if this eventuates, further
work will be needed to objectify the assessment process
in order to mitigate the cultural differences that may
influence it. The authors believe that future studies
aimed at investigating differences in surgical competency
between trainees from different practice environments
would benefit from using raters who are independent of
the particular practice environments involved. They feel
strongly that surgical residents should be assessed on their
surgical competencies periodically by unrelated surgical
examiners (preferably not from their own hospital). There
should be explicit training procedures for examiners, in
order to minimize factors that contribute to systematic
bias.
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