The American Journal of Surgery (2012) 204, 724-731

Clinical Science

The American
Journal of Surgery’

Are residents accurate in their assessments of their own

surgical skills?

Catherine de Blacam, M.R.C.S., M.D.*, Dara A. 0’'Keeffe, M.R.C.S.,
Emmeline Nugent, M.R.C.S., Eva Doherty, M.Psych.Sc.,

Oscar Traynor, M.Ch., F.R.C.S.I.

National Surgical Training Centre, Royal College of Surgeons in Ireland, 123 St. Stephens Green, Dublin, Ireland

KEYWORDS: Abstract
Surgical skills;
Self-assessment;
Self-awareness;

Surgical training surgical skills examination.

BACKGROUND: An appropriate level of awareness of one’s own technical skill is essential to being
an effective self-directed learner. The aim of this study was to analyze surgical residents’ self-
awareness by examining their ability to predict and assess their own performance in an objective

METHODS: Surgical residents’ (n = 216) pre-examination self-predicted scores and post-examina-
tion self-assessed scores were compared with objectively measured scores. Accuracy of score predic-
tion and self-assessment were compared with resident demographics (age, gender, year of training, and

nationality).

RESULTS: Post-examination self-assessed scores correlated with objectively assessed scores (r =
.34; P < .001). Higher year of training, older age, and non-European nationality were predictive of
accuracy in self-prediction and self-assessment.

CONCLUSIONS: Demographic variables that predict more accurate self-awareness of technical skill
have been identified. Surgical training programs may use these data to anticipate the trainees who need
assistance in developing better self-awareness.
© 2012 Elsevier Inc. All rights reserved.

A paradigm shift in surgical education has been created
by reductions in the working hours and training time of
residents and also by the increasing expectations of gover-
nance bodies, the medical profession, and patients. In 2003,
the Accreditation Council for Graduate Medical Education
mandated restriction of resident working hours in the United
States.! In Europe, even tighter limitations are in place as a
result of the UK Calman reforms and the European Working
Time Directive.” Although surgical trainees report im-
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proved quality of life, concerns about adequate skill acqui-
sition have been raised.>"® However, with the overwhelm-
ing support of regulatory bodies and the general public,
limitation of resident work hours is now firmly estab-
lished.”®

In response to these changes, surgical training bodies
have been obliged to adapt the way in which training is
delivered. The result is a curriculum that is structured
around proficiency-based performance goals, rather than
experiential learning. In this model, technical skills are
practiced and built up in a stepwise manner until proficiency
criteria are achieved.” A significant part of training now
takes place outside of the operating room, making use of a
variety of platforms such as bench model simulation and
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virtual reality training, as well as cadaver and live animal
model surgery. The benefits of such innovations in terms of
the trainees’ learning curve and ensuring patient safety are
indisputable. However, many of these technologies provide
little feedback and rely heavily on self-assessment.'® Thus,
the modern surgical training paradigm has placed an in-
creased emphasis on self-directed learning. An appropriate
level of awareness of one’s own skill is essential to being an
effective self-directed learner. Indeed, delivery of surgical
care at every level is based on the assumption that surgeons
are cognizant of their capabilities and limitations.

All of these factors point to the need for more formal
assessment of surgeons’ awareness of their technical abili-
ties. As their training advances, surgeons are required to
assume the role of lead surgeon, and the ability to confi-
dently and accurately predict one’s performance is the key
to this transition. With increased emphasis on continued med-
ical education, both trainees and senior surgeons are required
to assess their own level of technical skill on an ongoing basis.
Thus, self-awareness is an essential personal characteristic for
surgical practice and this has been recognized by the Accred-
itation Council for Graduate Medical Education as a core
competency in graduate surgical training.'"-'?

A surgical curriculum that incorporates formal human fac-
tors training is well established in the Royal College of Sur-
geons in Ireland.'? As residents progress through their basic
and specialist training, a series of taught modules and work-
shops explore the personal characteristics necessary for surgi-
cal practice. These include decision making, communication,
teamwork, leadership, and self-awareness. In the current study,
we sought to examine the level of self-awareness in first- and
second-year residents. The study was undertaken in the context
of an objectively scored Objective Structured Assessment of
Technical Skills (OSATS)-style assessment. We divided
technical self-awareness into 2 categories: performance pre-
diction and post-task self-assessment. Before assessment,
residents were asked to estimate what score they thought
they would achieve and this was used as a measure of their
self-prediction ability, indicating their level of confidence in
their existing technical skills. To estimate trainees’ self-
assessment accuracy, they were asked to rate themselves
again immediately after having completed the test. Infor-
mation on a number of demographic factors was collected to
investigate whether they were associated with accuracy in
technical skill self-awareness.

Methods

Study design and participants

Institutional ethics approval was obtained from the Royal
College of Surgeons in Ireland. This was an observational
study that was performed in the National Surgical Training
Centre at the Royal College of Surgeons in Ireland. All first-
and second-year trainees in the National Basic Surgical

Training Program were invited to participate in the study.
Laboratory-based technical skill assessments were per-
formed as part of their annual Competence Assessment and
Performance Appraisal process. Trainees were surveyed
before and after the technical skills assessment to evaluate
their ability to accurately predict and assess their surgical
proficiency. Explanatory information pertaining to the study
was supplied to all participants, expressly outlining that
their predicted and self-assessed scores would not affect the
actual scores they would receive in the assessment. Written
informed consent was obtained from all participants.

This study was conducted using a questionnaire that was
developed specifically for this purpose, and comprised de-
mographic questions and a self-scoring component. In ad-
vance of administration to the whole group, the question-
naire was piloted among a convenience sample of surgical
trainees (n = 20). The questionnaires were found to be
easily understandable and quick to complete.

Before commencing the formal assessment, trainees
were informed of the nature of the tasks on which they were
about to be assessed and the potential range of scores
achievable. They then were asked to make a numeric pre-
diction of the score they thought they would achieve in each
task. After completion of the technical assessments, trainees
were asked to estimate what score they thought they had
achieved out of the maximum checklist score for each
station.

Three separate time-limited stations were created, incor-
porating skills from all modules that the trainees had com-
pleted in the skills laboratory during the preceding year.
First-year trainees were asked to complete the following: (1)
suture repair of a laceration, (2) excision of a subcutaneous
lesion, and (3) incision and closure of a laparotomy. Sec-
ond-year trainees were asked to complete the following: (1)
a bowel anastomosis, (2) ligation of the saphenofemoral
junction, and (3) basic laparoscopic skills on a high-fidelity
ProMIS simulator (Haptica Ltd., Dublin, Ireland). Other
than the laparoscopic simulator, all stations made use of
low-fidelity bench models with artificial tissues and vessels.
Surgical-grade suture materials and surgical instruments
were used in all stations.

Surgical skills assessment

Objective assessment of the trainees’ performance was
performed during the task by trained attending-level faculty
observers, using objective surgical skills assessment
(OSSA) checklists. OSSA is a surgical technical skills as-
sessment instrument that is under development in the Na-
tional Surgical Training Centre and follows the principles of
the OSATS,'* incorporating a task-specific checklist and a
global score. This objective instrument was developed spe-
cifically for examining technical skills in basic surgical
trainees in Ireland. The OSSA checklists were created after
a review of each module’s learning objectives and were
validated by Delphi analysis. The task-specific checklists
were examined in a pilot study of 50 trainees for inter-rater
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reliability, which revealed reliability of .76 to .93, as mea-
sured by Cronbach a. Two expert faculty observers on each
assessment day were trained in observation and scoring
techniques. Also, a random 10% sample of assessment ses-
sions had 2 simultaneous observers to ensure continued ade-
quate inter-rater reliability. Observers scored the trainees as
they worked and therefore were not blinded to their identities.
However, care was taken to ensure that none of the trainees
were known personally to the observers. Each trainee had a
different faculty observer for each task and therefore was
scored by a total of 3 observers for the assessment.

Statistical analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS version 18.0; SPSS, Inc, Chicago,
IL). The relationship between objective and self-assessment
scores was evaluated using the Pearson correlation coeffi-
cient (a linear correlation coefficient, r, such that —1 =r =
+1, with stronger positive correlations being closer to +1);
a P value less than .05 was considered significant. These
data were represented graphically using scatter plots, with
the value of the objective scores determining the position on
the x-axis and the self-assessed scores determining the po-
sition on the y-axis.

Bland and Altman'® plots were used to assess the agree-
ment between objective and self-assessment. The Bland and
Altman'® plot, or difference plot, is a graphic method to
compare 2 measurement techniques: in this case, objective
and self-assessed scores. The x-axis is the mean of the 2
measurements, which is one’s best guess as to the correct
result, and the y-axis is the difference between the 2 mea-
surements. If the points are scattered broadly above and
below zero, this suggests that there is no consistent bias of
one approach versus the other. Bland and Altman'> plots
have been used previously in surgical education studies to
compare self-assessment and faculty scores.'®!’

The difference between an individual trainee’s self-pre-
dicted score (SPS) or self-assessed score (SAS) and objec-
tively assessed scores (OAS) was calculated as follows:
SPS-OAS and SAS-OAS. The average SPS-OAS and SAS-
OAS was compared with trainee demographics (age, sex, year
of training, and nationality) using the Pearson correlation anal-
ysis, Student 7 test, and analysis of variance. For nominal
demographics (sex and nationality), variables were assumed to
have metric characteristics and were recoded as follows:
male = 1, female = 2; European = 1, non-European = 2. A
negative correlation meant that there was a tendency for the
demographic with a low value on one variable to have a high
value on the other variable. A P value of less than .05 was
considered statistically significant.

Results

A total of 216 trainees in the Irish Basic Surgical Train-
ing program participated in the study. All training centers in

Table 1 Demographic details of surgical trainees
Demographics n (%)
Sex
Male 146 (68)
Female 70 (32)
Nationality
European 127 (59)
Male 71 (56)
Female 56 (44)
Non-European 89 (41)
Male 75 (84)
Female 14 (16)
Year of surgical training
Year 1 114 (53)
Male 79 (69)
Female 35 (31)
European 61 (54)
Non-European 53 (46)
Year 2 102 (47)
Male 67 (66)
Female 35 (34)
European 66 (65)
Non-European 36 (35)

the country were represented. The group included 114 first-
year trainees and 102 second-year trainees. There were 146
men and 70 women, 127 European nationals (including 105
Irish) and 89 non-Europeans. The mean age was 29.9 years,
with non-European trainees being older on average (32.2 vs
28.3 y). Demographic details are summarized in Table 1.

All scores were marked out of 100. Before the assess-
ment, SPS were returned by 211 residents and the mean
score was 70.9 (standard deviation, 14.1). These scores
were compared with OAS. The correlation between OAS
and SPS only weakly was positive (as shown by the gently
upward sloping line and the broad scatter of marks around
it) and was not statistically significant (Fig. 1; r = .127; P =
not significant).

After the test, SAS were returned by 195 trainees, with a
mean of 69.1 (standard deviation, 14.5). These scores
showed a moderate and statistically significant degree of
correlation with the OAS (Fig. 2A; r = .34; P < .001),
meaning that those residents who rated themselves highest
after the assessment also were rated the highest by the
faculty. A Bland and Altman' plot was used to assess the
agreement between SAS and OAS. The mean difference
between self-scoring and objective scoring was 8.9, with
most candidates marking themselves lower than marked by
examiners (Fig. 2B).

To evaluate the impact of demographic variables on
self-prediction and self-assessment accuracy, the difference
between these scores and the objectively assessed score was
calculated for each individual (SPS-OAS and SAS-OAS).
The distribution of SPS-OAS and SAS-OAS is shown in
Fig. 3A and B, respectively. Looking at the group as a
whole, most surgical trainees underestimated their compe-
tency. Mean SPS-OAS and SAS-OAS were compared for
sex, year of training, and nationality (Table 2). Table 3
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Figure 1  Correlation between objective (horizontal axis) and
self-predicted (vertical axis) scores was only weakly positive, as
represented by the gently sloping line and broadly scattered scores
(r = .127; P = not specified).

summarizes relationships between resident demographic
variables and each of the 2 accuracy scores (SPS-OAS and
SAS-OAS). Because multiple dependents were being exam-
ined, analysis of variance also was performed and these
results are summarized in Table 4.

There was no significant difference between the mean
objective scores for male and female residents (77.58 and
79.56, respectively; P = .24). As shown by the negative
correlation coefficients (Table 3), female trainees (coded
with the lower value) underestimated scores more than their
male counterparts. As illustrated in Fig. 4, this observation
held true both before and after the assessment. This gender
disparity was not significant, however, when other demo-
graphic variables were adjusted for during multivariate
analysis (Table 4).

Significant differences in self-assessment accuracy de-
pending on nationality, age, and year of training were iden-
tified on multivariate analysis (Table 4). European trainees
tended to underestimate their scores to a higher degree than
their non-European counterparts. Both age and year of train-
ing were associated with more accurate self-prediction and
self-assessment ability. Second-year residents showed bet-
ter self-prediction ability than first-year residents.

Comments

Self-awareness is recognized as an important personal
trait in surgery and the current study examined 2 aspects of
this: self-prediction and self-assessment accuracy. A signif-
icant relationship was found between residents’ post-test
self-assessed and objectively assessed scores but not be-
tween residents’ prediction scores and actual objective
scores. Although most trainees scored themselves lower
than objective faculty examiners, there was low to moderate

correlation between the 2 sets of marks (r = .34) (ie,
trainees who gave themselves a higher score tended to
receive a higher score and vice versa).

Almost 150 years ago, Charles Darwin (1871) observed
that “ignorance more frequently begets confidence than
does knowledge.” This controversial concept—that when
people make erroneous decisions, their incompetence de-
prives them of the ability to realize it—continues to be
studied. In their 1999 article, “Unskilled and unaware of it,”
Kruger and Dunning'® showed that college students who
performed in the bottom quartile in examinations provided
the most consistently inaccurate and inflated self-assess-
ments. Conversely, the high performers were inclined to
slightly underestimate their performance. Several studies in
the psychology literature have replicated these findings'® !
and, more recently, medical educators also have begun to
consider this observation.”*** In a review of 20 compari-
sons between self-assessment and external assessment, Da-
vis et al** found the worst accuracy in self-assessment
among physicians who were the least skilled and those who
were the most confident.

Previous studies in self-assessment of technical skill
have shown at best a moderate association between self-
assessed and observer-assessed scores of technical skill in
surgery.'%?>27 Ward et al*® reported a moderate correlation
(r = .50) between expert observer and resident self-evalu-
ation after performance of a laparoscopic Nissen fundopli-
cation on a pig. The level of association observed in this
group was higher than that seen in our cohort and may be
accounted for by the fact that the residents involved in the
study were of a more senior level than the first- and second-
year trainees that we examined. It has been suggested that
improved self-assessment ability in more senior trainees
may be the result of cumulative exposure to a greater num-
ber of cases with which they can compare their own skills.*’
Low levels of agreement between examiner and resident
have been shown by Moorthy et al*” among the most junior
trainees included in their self-assessment study of a simu-
lated saphenofemoral ligation. A number of strategies have
been proposed to improve self-assessment accuracy. These
include reviewing videotapes of one’s own performance or
of benchmark performances, as well as repetition of the
assessed task.'%*

Trainees in our study consistently marked themselves
lower than faculty observers. A similar observation was
made by Mandel et al,”® who asked a group of obstetrics and
gynecology residents to score themselves after completion
of an OSATS assessment of laparoscopic and open proce-
dures. In contrast to this, a study of exit-level vascular
surgery residents found that self-assessments exceeded
grades awarded by examiners.'® The investigators reasoned
that residents at the end of their training may be reluctant to
mark themselves in a manner that would suggest that they
were not competent to perform the procedure in question.
Similar findings were observed by Sidhu et al,”® who ex-
amined self-assessment accuracy in a group of practicing
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(A) Correlation between objective (horizontal axis) and self-assessed (vertical axis) scores was moderately positive and

statistically significant (» = .34; P < .001). That is, those residents who rated themselves highest were rated highest by faculty. (B)
Bland-Altman'® plot further exploring this association, with clustering of scores above zero showing that faculty marked residents an
average of 8.9 points (horizontal line) above the score they awarded themselves.

surgeons attending a laparoscopic cholecystectomy course.
Both underestimation and overestimation of one’s own ability
are concerning traits in surgery. With the current emphasis on
self-directed learning, junior surgeons who incorrectly estimate
their ability may compromise the effectiveness of their training
and this may impact on patient safety. Furthermore, accurate
self-assessment is crucial for continuing professional devel-
opment, which is now considered a core component of
surgical practice.

Few medical education studies to date have considered
demographic variables in examining self-assessment ability.
Here, we report that older age, more senior year of training,
and non-European nationality were predictive of more ac-
curate self-prediction and self-assessment ability in junior
surgical trainees. The association with year of training sup-
ports the conclusions of previous studies, which reported
improved self-assessment accuracy with seniority.”>*” No
improvement with seniority was observed in a group of
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psychiatry residents, perhaps indicating that there is more
informal feedback of technical skills/general competence in
surgery than in other medical disciplines.?’

Previous research in medical professionals has not
shown an association between age and self-assessment ac-
curacy.””*? Our finding may indicate that in the context of
surgical training, younger trainees may require more posi-
tive feedback when they perform tasks well to become more
accurate in their self-assessments.

The Irish Basic Surgical Training program delivers train-
ing to residents from a wide variety of backgrounds. Most
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Figure 3  (A) Accuracy of self-prediction, calculated as the dif-

ference between residents” SPS and their objectively assessed
score as awarded by faculty (OAS). Positive values mean that the
objective score was higher, negative values mean that the self-
predicted score was higher. Most residents underestimated their
competency before undertaking the assessment. (B) Accuracy of
self-assessment, calculated as the difference between residents’
SAS and their OAS. Positive values mean that the objective score
was higher, negative values mean that the self-assessed score was
higher. Again, most residents underestimated their competency
after having completed the assessment.

Table 2  Self-assessment accuracy according to
demographic variables: sex, year of training, and nationality
Variable SPS-0AS SAS-0AS
Male sex —5.08 = 1.62* —6.43 * 1.55
Female sex —12.37 £ 2.36 —13.5 * 1.95
Year 1 —10.98 £ 1.49 —11.79 = 1.45
Year 2 —3.33 £ 2.3 —5.67 = 2.01
European —12.92 * 1.62 —14.32 £ 1.44
Non-European .31 = 2.06 —.61 £ 1.86
Self-assessment accuracy was calculated as differences in mean

SPS/SAS and OAS for each demographic variable.
*Data are expressed as mean =* standard error of the mean.

trainees were European (127/216 [59%]) and, of these, 105
were Irish. The remainder came from outside of Europe, the
majority were from Nigeria, Sudan, Malaysia, Mauritius,
and Pakistan. The male majority was more significant in the
non-European group, which is consistent with World Health
Organization global health observatory figures, which show
that men continue to dominate the medical profession in
most of these countries.®' Tt is not surprising that cultural
differences would account for variation in self-assessment
accuracy. In the present study, European trainees were
found to underestimate their competence significantly in
comparison with their non-European counterparts. Before
undertaking this work, it might have been expected that a
training program in Ireland naturally would be more suited
to Irish medical graduates who are familiar with the cultural
nuances of the health care system and the way in which
training is delivered. The finding that local trainees are in
fact less well able to self-assess needs to be addressed.
Again, careful consideration should be given to the way in
which surgical education, assessment, and feedback is de-
livered. A one-size-fits-all approach may not be appropriate.

Although women tended to underestimate their ability
both before and after assessment, this was not found to be
statistically significant at multivariate analysis. That is, al-
though women did underestimate their competency, the

Table 3  Relationships between resident demographic
variables and accuracy scores

Pearson correlation

Variable coefficient P value
SPS-0AS vs sex —.174 .01

SAS-0AS vs sex —.195 .006
SPS-0AS vs age .288 <.001
SAS-0AS vs age .319 <.001
SPS-0AS vs nationality .332 <.001
SAS-0AS vs nationality .388 <.001
SPS-0AS vs year of training 194 .005
SAS-0AS vs year of training 177 .013

Nominal variables were coded as follows: male = 1, female = 2;
European = 1, non-European = 2.
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Table 4 Analysis of variance of self-prediction accuracy
(SPS-0AS) and self-assessment accuracy (SAS-0AS) in
relation to demographic variables

SPS-SAS SAS-0AS

Coefficient of Coefficient of
Variable variance P value variance P value
Sex —2.030 475 —1.589 531
Age .670 .033* .625 .025*
Nationality 11.130 <.001* 11.534 <.001*
Year of 9.001 <.001* 7.050 .002*

training

Nominal variables were coded as follows: male = 1, female = 2;
European = 1, Non-European = 2.
*Statistically significant at a level of P < .05.

trend cannot be ascribed to gender. In a similar study,
Minter et al*? examined gender differences in surgical res-
idents’ self-assessment across a series of clinical competen-
cies (including technical skill). A trend toward a greater
degree of underestimation by female residents was observed
but was not statistically significant. In a study of medical
students, Lind et al** showed that women on surgical rota-
tions significantly underestimated their abilities. The estab-
lished standard of surgery as a male-dominated profession
may have an influence on junior female trainees’ low con-
fidence in their technical skill. If inaccurate self-perceptions
do exist in surgical trainees based on gender, they need to be
addressed. Studies have shown that the inability to see
oneself as competent in a given occupation may affect
career choice, performance, and persistence within that do-
main, and may in part account for under-representation of
women in male-dominated fields.>*> In our cohort, female
trainees formed a significant minority (32% of basic surgi-
cal trainees) and this was consistent with surgical training
programs internationally.>® Although it is unfortunate that
women underestimate their performance, it is useful to
know that this tendency is not based on their gender.

The results of this study must be interpreted within
certain limitations. First, it is possible that more senior
residents may have had enough experience with the assess-
ment process to show improvement over their first-year
counterparts. Second, there were additional factors that
were not analyzed in this study that may have influenced
self-assessment ability. These include musicality, athleti-
cism, or participation in other competitive processes. The
influence of extracurricular activities on surgical technical
skill is an ongoing area of research in our department,’’ and
it would be interesting to explore the association that such
pursuits may have with self-assessment ability. Finally, this
study was conducted in a skills laboratory setting and this
may be a limitation to the generalizability of the findings.
Furthermore, it is possible that the results obtained were
influenced by the relatively stressful nature of the day that
the survey was performed. These limitations could be ad-

dressed by repeating the study in an operating room envi-
ronment.

Conclusions

The Irish Basic Surgical Training program affords a
unique opportunity to examine self-assessment accuracy in
a large and diverse group of junior surgical trainees. Al-
though other studies are limited by the small size of most
surgical training programs, the large number in this cohort
has allowed significant conclusions to be reached and de-
mographic variables to be included in the analysis. Direct
observation with a specific checklist of marking criteria is
considered the most reliable method of assessing surgical
technical skill and the OSATS approach has been shown to
have a high degree of reliability and validity.'**® Residents’
OSATS results therefore were considered a reliable gold
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Figure 4 Difference in self prediction and self-assessment ac-
curacy based on gender, displayed as the difference between res-
idents’ (A) SPS and their (B) objectively assessed score (SPS or
SAS-OAS). Male and female residents underestimated their com-
petency both before and after the assessment, although women did
so to a greater degree.
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standard with which their self-predicted and self-assessed
scores could be compared. The process used to examine
self-assessment ability involved minimal time and expense
and was administered easily by faculty on the day of train-
ees’ clinical skills assessment.

Our ability to deliver effective surgical education is con-
tingent on our understanding of potential barriers to learning
and the differences among trainees that affect their ability to
develop and progress in their careers. We have identified
several demographic variables that are associated with more
accurate performance prediction and self-assessment of
technical skill, specifically older age, non-European nation-
ality, and more experience in training. More important,
however, is the ability to anticipate the trainees who need
assistance in developing better self-awareness of their tech-
nical skills and to examine methods for improving this
important attribute.
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