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The Validity and Reliability of Clinical
Performance Assessment of Residents in the
General Surgery Residency Program

Cherdsak Iramaneerat, M.D., M.H.P.E.*

Abstract : A retrospective study of clinical performance assessment of residents in the general surgery
residency program at the Department of Surgery, Faculty of Medicine Siriraj Hospital, during the 2000 - 2001
and 2001 - 2002 academic years was done to evaluate the inter-rater reliability, internal structure, and
educational discriminant validity of the assessment. The inter-rater reliabilities were determined by using the
intraclass correlation. Correlations between individual performance ratings were checked to determine how
well faculty members differentiate their ratings with individual clinical skills. Finally, the percentage of
marginal or unsatisfactory ratings was checked to demonstrate how sensitive the ratings were in identifying
performance deficiencies among residents.

From the evaluation of 42 residents in the 2000 - 2001 academic year, inter-rater relinbility
coefficients of individual ratings ranged from 0.06 to 0.93 with an average of 0.51. From the evaluation of 47
residents in the 2001 - 2002 academic year, inter-rater reliability coefficients ranged from 0.04 to 0.85 with
an average of 0.49. Inter-rater reliabilities of performance ratings of third-year residents were at an acceptable
standard for a medium-stake assessment. However, those of first and second-year residents should need some
improvement. Tasks performed by first and second-year residents seem to have been inadequate for faculty
members to evaluate their performance reliably. The correlation study between individoal performance ratings
demonstrated the lack of discrimination between many clinical skills in faculty ratings. Faculty members
need some guidelines to differentiate between many items including relationship with patients, relationship
with other doctors, and relationship with other workers; knowledge and clinical judgment; work concentration
and work effectiveness; and punctuality and responsibility. About ten percent of ratings were marginal or
unsatisfactory which indicated that these ratings were sensitive enough to identify performance deficiencies
among residents.
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INTRODUCTION validity evidence of using the clinical performance

Evaluation of the performance of residents
has received increased attention, not only from the
medical community but also from the general
population. This attention stems from several sources,
including the speed of the development and
dissemination of new medical information, data
suggesting that medical knowledge declines over time,
and concerns about the credentialing and licensure
processes,'? Despite the significant increase of
objective evaluations using in-training paper
examinations and Objective Structured Clinical
Examination (OSCE) in many residency programs, the
predominant method of resident evaluation is still the
subjective clinical performance evaluation by
attending faculty.*!

Although the use of clinical performance
evaluation forms has persisted in the medical
communities for a long time, validity and reliability
studies of their use in medical student and resident
evaluation showed conflicting results, Some studies
have shown that faculty ward evaluations of residents
were unreliable, inflated, unable to discriminate
between different clinical skills, and did not correlate
with other measures of performance.* However, many
studies demonstrated faculty ward evaluation to be
sufficiently reliable to provide precise estimates
of the faculty’s view of medical students and
residents, ™

When performance assessments are being
used to make decisions about individual residents or
their residency programs, their validity and reliability
must be held to a high standard. The higher the stakes
for assessments, the more rigorous must be the
evidence for the validity of the assessments,'
Reliability of scores is a necessary condition for the
validity of inferences and decisions based on
performance assessments, no less so than other kinds
of assessment. Because resident performance
assessment uses many faculty members to assign
scores, the most important reliability evidence to be
considered is inter-rater reliability.

The purpose of this study was to evaluate
the inter-rater reliability of clinical performance
assessment of residents in the general surgery
residency program at the Department of Surgery,
Faculty of Medicine Siriraj Hospital. Furthermore,

rating in the evaluation of resident performance was
also studied, specifically in the aspect of internal
structure and educational discriminant validity, The
results from this study will be useful for the
Department of Surgery, Facully of Medicine Siriraj
Hospital, to support or refute the use of the clinical
performance rating in resident evaluations. The results
will also guide the direction to improve the quality of
the clinical performance rating.

MATERIALS AND METHODS

This was a retrospective study of resident
evaluations of all residents in the general surgery
residency program of the Department of Surgery,
Faculty of Medicine Siriraj Hospital, during the 2000 -
2001 and 2001 - 2002 academic years. This study
included all three years of general surgery residents,
the first three years of cardiothoracic residents and
the first vear of urology residents, pediatric surgery
residents, neurosurgery residents, and orthopedic
surgery residents. /

Clinical performance of each resident was
evaluated by attending faculty members at the end of
each clinical rotation using a standard rating form
containing 11 specific performance items: knowledge,
clinical judgment, curiosity, work concentration, work
effectiveness, medical records, punctuality,
responsibility, and relationships with patients, other
doctors, and other workers, Each performance rating
was independently scored on the scale from one (very
bad) to five (very good). The scores fromall 11 items
were summed up and converted into a percentage
score of overall performance of each rotation. All
residents in the same year of training were evaluated
with the same evaluation standards, regardless of their
specialties,

To evaluate the inter-rater reliability of ¢linical
performance ratings, the intraclass correlation
coefficients were calculated. This ANOVA-based type
of correlation measures the relative homogeneity
within groups in ratio to the total variation which is
suitable for measuring inter-rater reliability when
sample size is small or when there are more than two
raters.!
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Table 1. Characteristics of studied population.
Year gender 2000 - 2001 2001 - 2002
Firstyear  Second year Third year Firstvear  Second year Third year
Male 20(86.96%)  10(83.33%)  T{100%) 22(91.67%)  9(81.82%) 10(83.33%)
Female 3(13.04%)  2(l6.67%%)  0(0%) 2(8.33%) 2(18.18%) 2(16.67%)

Internal structure evidence of validity of the
clinical performance rating was further explored with
the Pearson correlation study between individual
performance ratings. This demonstrated how well
faculty members differentiated their ratings among
individual performance skills.

Finally, educational discriminant validity was
determined by the number of ratings that was in the
marginal or unsatisfactory ranges, compared to
satisfactory ratings. This study demonstrated the
sensitivity of performance ratings to performance
deficiencies of residents.

RESULTS

Resident characteristics

It the 2000 - 2001 academic vear, 42 residents
worked in the general surgery residency program. The
number of residents in the first, second, and third
years was 23, 12, and 7, respectively. In the first year,
there were nine general surgery residents, four
neurosurgery residents, four orthopedic surgery
residents, three urology residents, two cardiothoracic
residents, and one pediatric surgery resident. In the
second year, there were ten general surgery residents
and two cardiothoracic residents. All the residents in
the third year were general surgery residents, Gender
distribution of these residents can be summarized in
Table 1.

In the 2001 - 2002 academic year, 47 residents
waorked in the program. There were 24 first-year, 11
second-year, and 12 third- year residents, In the first
year, there were ten general surgery residents, four
arthopedic surgery residents, three urology residents,
three cardiothoracic residents, two neurosurgery
residents, and two pediatric surgery residents. In the
second year, there were nine general surgery residents

and two cardiothoracic residents. Ten of the third-
year residents were general surgery residents and two
were cardiothoracic residents. Gender distribution of
these residents can be summarized in Table 1.~
Rater characteristics v 7

Raters of ¢linical performance evaluations
of residents were attending faculty members of the
services with whom that they worked. All residents
in the same level of training had to rotate through the
same services, but in different sequences. In the 2000-
2001 academic year, all first-year residents worked in
the services of pediatric surgery, urology,
neurosurgery, plastic surgery, anesthesiology,
intensive care unit, orthopedic surgery, trauma
surgery, cardiothoracic surgery, head-neck-breast
surgery, and two general surgery rotations. The
second-year residents worked in the services of
cardiothoracic surgery, urology, neurosurgery,
pathology, the intensive care unit, two general surgery
rotations, and two surgical rotations in provincial
hospitals. The third-year residents worked in one
pediatric surgery rotation, one head-neck-breast
surgery rotation, one surgical rotation in a provincial
hospital, three general surgery rotations, and three
trauma surgery rotations.

Inthe 2001 - 2002 academic year, there was a
revision in residency rotations. One rotation of minor
operative surgery had been added into the first year
residency which resulted in a total of 13 rotations.
The second-year residents worked in 11 services
including pathology, urology, cardiothoracic surgery,
neurosurgery, plastic surgery, orthopedic surgery,
gynecology, head-neck-breast surgery, trauma
surgery, provincial hospital, and general surgery.
Finally, one rotation in surgical division of a provineial
hospital had been added to the third-year rotations.
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Intraclass correlation

Considering there were two sources of score
variability; subjects and raters, the intraclass
correlation was studied with two-way ANOVA
models. Due to a fixed set of raters for each group of
residents, two-way mixed models were used,
According to the way these rating scores were
handled, the systematic differences among levels of
ratings were considered relevant. The intraclass
correlation was then measured with an absolute

agreement standard. Finally, in choosing the
appropriate value of intraclass correlation coefficients,
the average measure intraclass correlations were
chosen because the decision about these residents
were always made based on average ratings. Inter-
rater reliability estimates for clinical performance
evaluations based on the average measure intraclass
correlations of two-way mixed models obtained from
the analyses can be summarized in Tables 2 and 3.

Table 2. Intraclass correlation coefficients of clinical performance ratings of residents in the 2000 - 2001 academic

year,

Residency year 1 2 3
MNumber of subjects 23 12 7
Knowledge .64 N/A* 0.93
Clinical judgment 0.26 025 0.84
Curiosity 055 0.63 0.79
Work concentration 052 0.67 0.69
Work effectiveness (157 019 0.73
Medical records (106 018 0.63
Punctuality 0.30 D49 079
Responsibility 028 063 (L83
Relationship with patients 025 0.63 048
Relationship with other doctors 025 042 0.67
Relationship with other workers 021 046 0.55
Overall performance 0.53 (.58 0.89

* N/A = Mol available

Table 3. Intraclass carrelation coefficients of clinical performance ratings of residents in the 2001 - 2002 academic

year.,

Number of subjects 1 2 3
Residency year 1 2 3
MNumber of subjects 24 11 i2
Knowledge 037 (.18 081
Clinical judgment 0.32 (L4 0.83
Curiosity 047 MN/AY 0.75
Work concentration 0.31 N/iA* 0.70
Work effectiveness 038 0.17 0.74
Medical records 026 MN/A* 0.59
Punctuality (45 MNIA* 0.69
Responsibility 029 N/AY 072
Relationship with patients 021 0.18 0.78
Relationship with other doctors 039 MiA® 077
Relationship with other workers N/a* MNiA? 0.82
Owverall performance 045 MIA¥ 0.83

*N/A = Mot available
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Inthe 2000 - 2001 academic year, reliability
coefficients of individual ratings were in the range of
0.06 - 0.93 with an average value of 0.51. The inter-
rater reliability of ratings in knowledge of second year
residents could not be determined because variation
among subjects was less than the variation within
subjects, which indicated that there were nonrandom
effects introduced by other variables.™ The inter-rater
reliabilities for overall performance of the first, second,
and third year residents were 0.53, 0.58, and 0.89,
respectively.

In the 2001 - 2002 academic year, reliability
coefficients of individual ratings ranged from 0.04 to
0.85 with an average value of 0.49, Nine ratings had
more variation within subjects than variation among
subjects which resulted in undetermined reliability
coefficients. Almost all of these undetermined results
occurred in the ratings of second-year residents,
including ratings of their overall performance. The
inter-rater reliabilities ol overall performance of the
first and third-year residents were 0.45 and 0.33,
respectively.,

Intercorrelation between performance ratings

A Pearson correlation study between
individual ratings was done. The result is summarized
in Table 4. The correlation coefficients among items
ranged from 0.47 to (.94, Most of the performance
rating items had strong relationships with one another.
Fifty-one percent of these relationships demonstrated
that one itemn had more than half of the score variability
explainable by the score differences in another item.
Six of these relationships between items (10.91%) were
very strong to the degree that more than 753% of score
differences in one item can be explained by variability
of score in another item. These pairs of highly-
correlated items are: knowledee and clinical judgment
(r=0.88), work concentration and work effectiveness
(r=0.87), punctuality and responsibility (r = 0,88},
relationship with patients and relationship with other
doctors (r = 0.94), relationship with patients and
relationship with other workers (r = 0.93), and
relationship with other doctors and relationship with
other workers (r=0.94),

Table 4. Intercorrelation matrix for resident performance ratings.

-1 12 i-3 1-4 1-5 1-6 -7 I-8 1-2 I-10 I-11 op
-1 . 0.88* 0.74* 063* 071* 0s61* 061* 059% Q047" 048" 0.50*  O077*
[-2 1 077¢ 072¢ 075*  065* 067 070*  055* 053 0.56*%  0.83*
I-3 I 0.84*  OR3* 067t 077 ORO* 075 0.95F 0.73%  092*
14 1 D87+ 0e8*  077* 086t 070*  070* 0.65* 0.89*
I-5 | o70%  0.73% 0.79¢ 060t D69 0.68*  0.90*
16 | 072% 0.71*  0.64% (0.62* 0.65*  0.80*
I-7 | 088 070% 071% 0.66* 087"
1-8 [ 0.73% 074 070 050*
[-5 1 0.94* 0.93*  D.85*
I-10 ] 0.94*%  0.85*
I-11 I 0.84*
op 1

[-1=1Item I: Knowledge

1-2 = ltem 2: Clinical judgment
1-3 =TItem 3: Curiosity

-4 = Item 4: Work concentration
-5 = ltem 5:; Work clfectiveness
1-6 = Item 6: Medical records

* Correlation is significant at the 0,01 level (two-tlailed)

1-7 = ltem 7: Punctuality

[-8 = Ttem 8: Responsibility

1-9 = ltem 9: Relationship with patients

1-10 = ltem 10: Relationship with other doctors
1-11 = ltem 11: Relationship with other workers
OF = Overall Performance
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Educational discriminant validity

From 4,740 ratings in the 2000 - 2001 academic
vear, 491 (10.36%) were marginal (rating of 3), and
eight (0. 17%) were unsatisfactory (rating below 3). In
the 2001 - 2002 academic year, there were 6,044 ratings,
Five hundred and twenty-eight (8.74%) of them were
marginal. Fifty-five (0.91%) of them were unsatisfac-

tory.
DISCUSSION

Faculty evaluations of clinical performance
of residents have become more increasingly important
as the clinical competence of residents has come
under closer scrutiny. Validity evidence of the use of
clinical performance assessments is needed to ensure
the integrity of these instruments in making decisions
about individual residents as well as the residency
programs. This study provides some validity
evidence for the use of clinical performance rating of
residents in the peneral surgery residency program of
the Department of Surgery, Faculty of Medicine Siriraj
Hospital.

From intraclass correlation study, the
reliability coefficients for ratings of first and second-
vear residents were lower than those of third-year
residents, In the 2000 - 2001 academic year, reliability
coefficients of performance ratings of first and second-
vear residents were in the range of 0.06 - 0.67 with an
average of (.40, while those of third-year residents
were in the range of 0.48 - 0.93 with an average ol
(.72. This pattern was consistent with findings from
the 2001 - 2002 academic year, in which reliability
coefficients of ratings of first and second-year
residents were in the range of 0.04 - 0.47 with and
average of 0.29, while those of third-year residents
were in the range of 0.59 - 0.85 with an average of (.75,

Considering the stakes associated with these
clinical performance ratings, the inter-rater reliability
estimates of performance ratings of third-year
residents were at an acceptable standard, while those
of the first and second-year residents need
improvement. These performance ratings can be
considered to be medium-stake assessments like those
of elassroom achievement tests which usually require
a reliability coefTicient in the range of 0.65 - 0.70. It
should also be noted that ratings that had variations
within subject exceeded variations between subjects,

which resulted in undetermined reliability coefficients,
were all ratings of the first and second-year residents,

The possible explanations for the more
reliable clinical performance ratings of third-year
residents could be from two sources of score
variability: raters and subjects. In order to check
whether raters of third-year residents had higher inter-
rater reliability than raters of first and second-year
residents, additional intraclass correlation analyses
were done for first and second- year residents using
only data from raters in services that evaluated third-
vear residents: general surgery, trauma surgery, head-
neck-breast surgery, and pediatric surgery. In the 2000
- 2001 academic year, the reliability coefficients were
in the range of 0.1 1 - 0.82 with an average of 0.41. In
the 2001 - 2002 academic year, the reliability coefficients
ranged from 0,11 to 0.45 with an average of (.25,
Reliability coefficients did not seem to improve when
limiting the analysis to only these rotations. Thus,
the difference in raters between years could not explain
the finding.

The other explanation would be the
differences in the roles of residents to be evaluated.
One of the validity challenges faced by performance
assessment is the inadequate task to be evaluated.
Large numbers of tasks are needed to get a reliable
assessment.'”” With the training system used at the
Department of Surgery, Faculty of Medicine Siriraj
Hospital, first and second-year residents had very
limited roles in every service. Almost all the
responsibility was put in the hands of third-year
residents. Tasks performed by first and second-year
residents were inadequate for faculty members to
reliably evaluate. The Department of Surgery should
consider giving first and second-year residents more
responsibility in patient care service in order to have
adequate task sampling for reliable clinical perfor-
mance evaluation,

Another consideration of inter-rater
reliability is rater leniency. The absolule agreement
measures used in the above analyses took into
account both variability from rater leniency and
variability from resident performance. To check
whether rater leniency had significant effects on inter-
rater reliability, further intraclass correlation analysis
was performed using consistency measures. The
consistency measures considered variability due to
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levels of ratings irrelevant. What mattered was the
relative standing of residents, not the absolute value
of scores assigned by raters. It was found that with
consistency measure, inter-rater reliability could be
increased by 11.95% from using abselute agreement
measures, Rater leniency or stringency seemed to have
some effect on inter-rater reliability, However, the main
issue seemed to be the difference in the criteria used
to judge clinical performance of residents.

From the correlation study between
individual ratings, most of the performance rating items
had a strong relationship with one another, This
suggested that faculty members did not discriminate
among different clinical skills very well in evaluating
these residents. Many performance rating items
seemed to be interpreted by raters to be the same
thing, The most significant ones were relationship
with patients, relationship with other doctors, and
relationship with other workers. Faculty members
tended to make one overall, undifferentiated judgment
on these three items. Other noteworthy relationships
were relationships between knowledge and clinical
judgment, work concentration and work effectiveness,
and punctuality and responsibility, Faculty members
need some guidelines to differentiate among these
items in evaluating resident performance.

Analysis of educational discriminant validity
showed that 10 percent of ratings were marginal or
unsatisfactory. Compared to other studies which had
only 1.3% of ratings for marginal or unsatisfactory
performance, performance ratings of residents at the
Department of Surgery, Faculty of Medicine Siriraj
Hospital, worked well in detecting performance
deficiencies among residents.”

The results from this study can be used to
guide the direction to improve the quality of clinical
performance evaluation of residents at the Department
of Surgery, Faculty of Medicine Siriraj Hospital. First
and second-year residents should have more active
roles in every service to provide adequate tasks to be
evaluated. Although inter-rater reliabilities of
performance ratings for third-year residents are
acceptable for medium-stakes assessment, as in the
monitoring of training progression, they also need
improvement if a major decision has to be made from
these assessments such as recommendation for board
examinations or termination of training. A high-stake

decision usually requires reliability above 0.90.
Evidence from literature shows that high rater reliability
is quite possible and feasible to achieve if there are
specific scoring guidelines and sufficient training for
raters.!*"™"* The Depariment of Surgery, Faculty of
Medicine Siriraj Hospital, should develop scoring
guidelines for rating clinical performance of residents,
not only to improve inter-rater reliability of scores but
also to improve the differentiation among performance
items in the rating form.

From the analysis of educational discriminant
validity, the clinical performance ratings of the
Department of Surgery, Faculty of Medicine Siriraj
Hospital, were sensitive to performance deficiencies
among residents. Faculty members should use
information obtained from these ratings and give
feedback to individual residents to help them improve
their performance,

Another issue in clinical performance
assessment of residents is the limited number of
observations of attending faculty on residents.
Alternative raters (including peers, self, nurses, and
patients) have been used in some studies. These
alternative raters can provide information
complementary to faculty ratings that is useful in the
overall performance assessment of residents.™ The
Department of Surgery, Faculty of Medicine Siriraj
Haospital, might consider using these alternative raters
as complementary sources of information.

CONCLUSION

[nter-rater reliability, internal structure, and
educational discriminant validity of the clinical
performance assessment of residents in the general
surgery residency program at the Department of
Surgery, Faculty of Medicine Siriraj Hospital, have
been studied. Inter-rater reliabilities of performance
ratings of third-year residents were at an acceptable
standard for such a medium-stake assessment.
However, ratings of first and second-year residents
need some improvement. Intercorrelation among
performance ratings demonstrated the lack of
discrimination between some clinical skills in faculty
ratings. Finally, the clinical performance ratings seem
to be sensitive enough to identify performance
deficiencies among residents.
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