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OBJECTIVES: To validate the use of a script concordance
test (SCT), a tool to assess clinical reasoning in contexts of
uncertainty, which are common in clinical geriatrics practice, on geriatric urinary incontinence (UI) to discriminate
levels of expertise in this content area.
DESIGN: A reference panel (15 geriatricians) and 12 respondents (10 senior geriatrics fellows and 2 interns) completed an online 100-item SCT test covering major topics in
UI. The test was then optimized by discarding items with
negative item–total correlation; the remaining 70 questions
covered all major topics in UI. The test was then administered to a second group of participants with different levels of experience, mostly from the University of Miami:
eight geriatricians, nine junior geriatrics fellows, 53 internal
medicine residents, and 26 medical students. Investigators
assessed test reliability and construct validity (to discriminate between levels of expertise).
SETTING: Tertiary academic medical center and affiliated
medical school.
PARTICIPANTS: Medical students, internal medicine residents, geriatric medicine fellows, and practicing geriatricians.
MEASUREMENTS: Seventy-item SCT.
RESULTS: The Cronbach alpha for the 70-item test was
0.72. Mean scores were 75.3  7.9 for geriatricians
(n 5 23), 69.0  9.3 for senior geriatrics fellows (n 5 10),
66.4  6.8 for junior geriatrics fellows n 5 (9), 66.1  5.7
for residents (n 5 53), and 65.6  8.5 for students (n 5 26).
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Appliquée aux Sciences de la Santé, Faculty of Medicine, University of
Montreal, Montreal, Canada; kCharles E. Schmidt College of Biomedical
Science, Florida Atlantic University, Boca Raton, Florida; and #Jackson
Memorial Hospital, Miami, Florida.
Address correspondence to Jorge G. Ruiz, Associate Professor of Clinical
Medicine, Director, Geriatric Medicine Fellowship Program, University of
Miami Miller School of Medicine, GRECC Associate Director for Education/
Evaluation, VA Medical Center GRECC (11 GRC), 1201 NW 16 Street,
Miami, FL 33125. E-mail: Jruiz2@med.miami.edu
DOI: 10.1111/j.1532-5415.2010.03136.x

JAGS 58:2178–2184, 2010
r 2010, Copyright the Authors
Journal compilation r 2010, The American Geriatrics Society

Using analysis of variance, significant differences were
found between the mean scores of the geriatricians and all
other participants except senior fellows.
CONCLUSION: The geriatric UI SCT demonstrated moderate reliability and evidence of construct validity, discriminating between experienced and nonexperienced physicians.
J Am Geriatr Soc 58:2178–2184, 2010.
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C

linical reasoning depends on a group of cognitive skills
whose mastery is essential for successful patient evaluation and management. Clinical reasoning and clinical
skills are the major components of clinical competence.1
Evidence indicates a linkage between poor clinical reasoning skills and diagnostic errors.2 Nevertheless, clinical reasoning is an important competency domain that educators
do not consistently assess.3,4 There is no single criterionstandard tool that is feasible, valid, and reliable for measuring clinical reasoning skills in medical trainees.4,5
The script concordance test (SCT) is emerging as a
reliable and valid tool to measure elements of clinical reasoning. A ‘‘script’’ is a goal-directed knowledge structure
adapted by the individual to perform tasks efficiently.6
Thus, when a student encounters real situations with patients, illness scripts begin to appear. Over the course of the
learner’s training and experiences, his or her scripts are
developed and refined.6 These personalized scripts are
used actively to process information and verify or discard
hypotheses or discern differences between management
alternatives.7 The SCT is based on the assumption that the
development of clinical reasoning occurs through a series
of qualitative judgments made by the individual.8 The test
measures these judgments and compares them with those
of a reference panel of experienced clinicians. This
comparison provides a method of assessment through

0002-8614/10/$15.00

JAGS

NOVEMBER 2010–VOL. 58, NO. 11

reasoning of nonspecific problems and contexts of uncertainty, both of which are common in any clinical practice
and even more common in geriatrics.9 By design, the test
measures only one step in clinical reasoningFclinical data
interpretationFa step early in the process and one that is
considered crucial. Inferences can be made from SCT
scores about clinical knowledge organization and clinical
judgment.10
Geriatricians are experts at managing complex older
patients with multiple, concurrent medical conditions and
syndromes.11 Widely used multiple-choice question examinations, by circumscribing assessment to clinically relevant
knowledge and cueing examinees,4,12,13 probably cannot
capture the complexity of geriatrics decision-making. Geriatrics educators need tools that assess a physician’s ability
to address ill-defined clinical contexts, in which the ability
to interpret data relates to the physician’s clinical experience, but sampling a broad and complex domain such as
geriatrics creates its own challenges. One geriatrics SCT did
not discriminate between medical students and practicing
geriatricians.14 Possible explanations for this failureFin
addition to the challenges associated with sampling the
large geriatrics content domainFwere the recruiting technique for experts, the predominance of family medicine
practitioners, and the inclusion of test items deliberately
built to ascertain differences in reaction time rather than
different levels of experience.14 Given the broad scope of
geriatrics practice, sampling more-limited areas of geriatrics content, such as urinary incontinence (UI), may help
clarify the role of the SCT in measuring clinical reasoning
skills. Although no studies have used the SCT to assess
clinical reasoning in a highly specialized content area, UI is
a good candidate for a geriatrics SCT. UI is a common and
potentially disabling condition in the older population and
a risk factor for nursing home placement and the resulting
economic implications.15,16 It affects all four domains of a
person’s life (physical, psychological, functional, and social), with devastating effect on self-image and quality of
life.17 Despite its high prevalence, many geriatric patients
suffering from UI are not diagnosed or treated.15 The objective of the current study was to validate the use of the
scores of a geriatric UI SCT to discriminate between levels
of provider expertise. It was predicted that geriatricians
would achieve the highest scores, with senior and junior
fellows, internal medicine residents, and medical students
achieving progressively lower scores.
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urethral sphincter weakness, pelvic-floor muscle weakness,
cystocele, atrophic vaginitis, and benign prostatic hyperplasia. An academic geriatrician with expertise in UI and a
urologist reviewed all the cases to assess whether each
question actually addressed a realistic geriatric UI dilemma
as well as elements of clinical reasoning skills. After this
expert review, the 25 cases (100 questions) remaining were
still considered representative of the major clinical topics in
UI (Figure 1). The final SCT contained the same blueprint
domains, and the number of items and the proportions of
questions for each domain were similar. The UI SCT test is
available from the authors upon request. The investigators
uploaded the questions for the UI SCT test to a secure SCT
Web site. Participants received logins and passwords and
could log in at their convenience to take the test.

METHODS
UI SCT Test Development
Three geriatricians (JGO, a national expert in geriatric UI at
Florida Atlantic University, and two geriatricians, JGR and
FP, from the Division of Gerontology and Geriatric Medicine, University of Miami Miller School of Medicine) developed an initial pool of 32 cases (155 questions). The
experts developed a blueprint outline covering the major
clinical topics in UI, with questions addressing diagnostic,
intervention, or treatment options in geriatric UI. The tested
domains were acute incontinence, urge incontinence and
overactive bladder, stress incontinence, functional incontinence, overflow incontinence, and age-related changes including detrusor hyperactivity with impaired contractility,

Figure 1. UI script concordance test (SCT) development flowchart. The figure depicts the process for development of the SCT
questions.
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Reference Panel
As documented previously, any expert panel consisting of
15 or more members provides acceptable reliability estimates.18 Fifteen board-certified geriatricians constituted
the reference panel for the current study (10 academic
faculty geriatricians and 5 geriatricians practicing in the
community who were former geriatric medicine fellows).
Nine of the 15 geriatricians completed a 10-item pretest
questionnaire on demographic data, including board certification, years in practice, type of practice, and percentage of elderly patients with UI, and seven questions asking
them to grade their confidence level in managing different
types of UI on a Likert scale (ranging from 1 being not
confident at all to 10 being extremely confident). All panel
members were board certified in geriatric medicine (4 internal medicine, 2 family medicine; 3 did not state their
primary specialty). All members except one had been
practicing geriatric medicine for more than 3 years, one
was practicing only outpatient geriatric medicine, and one
was a hospital-based geriatrician; the remaining panel
members practiced outpatient and inpatient geriatric medicine. The mean confidence level of the composite score
(mean of confidence level for managing different types of
UI in the 7 questions) for these physicians was 7.5 (Likert
scale ranging from 1 to 10). Six panel members reported
seeing elderly patients with UI frequently or very frequently, and three reported seeing them occasionally. Physicians on the reference panel took the test online
individually. Members of the reference panel had the option of leaving individual questions blank if they did not
feel confident in answering. The analysis was based on the
number of panel members answering the specific question.
Test Optimization
Initially, 15 practicing board-certified geriatricians (the reference panel) and 12 trainees took the test. Test optimization was then performed at the case level; cases with
negative total correlation (7 cases) were discarded. The remaining 18 cases (70 questions) constituted the final version
of the SCT. A score for each case was calculated using the
mean SCT scores of the embedded questions (or items).
Total score on the test is the summation of all 25 case scores.
The correlation between each case score and the total score
was used for optimization. To prevent the spuriousness of
such a correlation, the case score was excluded from calculation of the total score for any given case with total
correlation. Any case with a negative correlation with the
total score was excluded from the set, starting with the case
with the lowest correlation. This process was repeated in an
iterative manner until case/total correlation under 0.10 was
obtained. This process ensured homogeneity of the content
of the final scale.
Scoring
The scoring key was created from the answers that individual panel members gave, following standard SCT methodology.8 The main idea behind the SCT was to compare
the performance of students, residents, junior geriatrics fellows, and senior geriatrics fellows with that of a group
(panel) of board-certified geriatricians practicing geriatrics
in diverse clinical settings. The geriatricians were representatives of the field of the aspiring trainees in the study and
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hence constituted the study’s reference panel. This scoring
method takes into account the variability demonstrated by
experienced physicians (constituting the reference panel) in
their reasoning process. The maximum score for any item
was 1 for the modal answer, and the minimum score was 0.
Partial credit was given to other panel member choices,
proportional to the number of members who chose that
answer on the Likert scale. Answers not chosen by any
panel members received 0. For example, in the sample case
described below (Figure 2), assuming a panel of 15 members, none chose a 12, 11, or  2 rating, 10 chose a 0
rating, and five chose a  1 rating. The modal answer in this
example was 0. Participants choosing this rating would
therefore receive 1, whereas those choosing  1 would receive 0.5 (5/10), and participants choosing a 12, 11, or
 2 rating would not receive any points. The total score for
the test was the sum of credits obtained on each item.

Subjects and Setting
Participants
The participant pool consisted of five groups with varying
levels of clinical experience. The first group consisted of 26
medical students (3rd or 4th year) from the University of
Miami Miller School of Medicine who were completing a
geriatric medicine clerkship rotation. Medical students
have a 1-hour session on voiding disturbances in Year 2
(Renal Module) and a 2-hour session devoted to UI during
their obstetrics and gynecology clerkship. The second
group consisted of 53 internal medicine residents (Postgraduate Years 1–3) from the Jackson Memorial Hospital/
University of Miami training program, all of whom had
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Figure 2. Sample script concordance test (SCT) question: A 66year-old man with a history of hypertension comes to your office
complaining of nocturia, hesitancy, frequency, and urinary incontinence for the last 30 days. A SCT item includes a case with
its related questions. Case scenarios are followed by a series of
questions, presented in three parts. The first part (‘‘if you were
thinking of’’) contains a relevant diagnostic or management option. The second part (‘‘and then you find’’) presents a new clinical finding, such as a physical sign, a preexisting condition, an
imaging study, or a laboratory test result. The third part (‘‘this
hypothesis becomes’’) is a 5-point Likert scale that captures
examinees’ decisions.
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completed a 1-month rotation in geriatric medicine during
internship. Information was not obtained on the previous
exposure of these trainees to UI. A third group consisted of
nine junior geriatrics fellows who had completed residency
training in internal medicine or family medicine at various
U.S. programs and had joined the fellowship in geriatric
medicine at the Jackson Memorial Hospital/University of
Miami. These latter trainees completed the study during
their sixth month of fellowship training. The fourth group
consisted of 10 geriatric medicine fellows during their last
month of training. Exposure to UI during training consists
of a 1-hour didactic session and clinical experiences with
geriatric patients in diverse care settings. The fifth group
consisted of 23 board-certified geriatricians: the 15 geriatricians initially included in the reference panel and eight
additional geriatricians (4 academic geriatricians from the
University of Miami Miller School of Medicine and 4 geriatricians practicing in the community). For each panel
member, his or her own SCT scores were calculated on the
responses of all other panel members, excluding his or her
own responses.
Similar to the reference panel, a pretest questionnaire
was sent to all participants asking them to grade their
confidence level in managing different types of UI on a
Likert scale ranging from 1 being not confident at all to 10
being extremely confident. Participants received specific
instructions on the format of the SCT. Participation was
voluntary, and neither the participants nor the members of
the reference panel received any compensation. The institutional review board at the University of Miami approved
the study for exempt status. All data were decoded and
anonymous.

Statistical Analysis
After the initial phase, item analysis was performed to detect problematic questions. Item–total item correlation was
performed by obtaining the total score of the test followed
by calculation of the correlation between each item (or
question) and the total score. To reduce the spuriousness of
this correlation, for any given item–total correlation, the
score of the specific item was excluded from the total score.
Questions with item–total item correlation less than 0.10
were eliminated. The reliability of the test was estimated
using the Cronbach alpha internal consistency coefficient.
The Levene test was used to evaluate the homogeneity of the
variance between the five groups. The Levene statistic was
3.35 (P 5.08). One-way analysis of variance (ANOVA) was
used to study differences within and between groups’
means, and the Tukey honestly significant difference (HSD)
was used to discriminate the scores between the five groups.
Po.05 was considered statistically significant. To avoid
bias, when geriatricians were used as members of the panel,
scores for each item were computed using a scoring key that
excluded that individual’s response to the question. When
these geriatricians were included in the fifth group of experienced physicians, their scores were computed using the
scoring key used for the other participants, similar to the
method in other SCT studies.19 Spearman rank-order correlation was used to identify whether there was a significant
correlation between the SCT scores and self-reported mean
confidence in managing UI. The analysis was done using
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SPSS software, version 14 for Windows (SPSS, Inc., Chicago, IL). Investigators were unaware of the participants’
identities during the analysis.

RESULTS
Participants
One hundred twenty-three participants completed the
study: 23 geriatricians, 10 senior geriatrics fellows, nine
junior geriatrics fellows, 53 internal medicine residents, and
26 medical students. Eighty-six of the 123 completed and
returned the pretest. The self-reported mean confidence
level of the composite score (mean of confidence level for
managing different types of UI in 5 questions) for the five
groups (students, residents, junior geriatrics fellows, senior
geriatrics fellows, and geriatricians) were 3.6  1.2,
5.1  1.4, 5.3  1.4, 6.5  1.1, and 7.4  1.1, respectively
(Likert scale ranging from 1 to 10).
Scores
Mean scores were 75.3  7.89 for geriatricians (n 5 23),
69.0  9.3 for senior geriatrics fellows (n 5 10), 66.4  6.8
for junior geriatrics fellows (n 5 9), 66.1  5.7 for residents
(n 5 53), and 65.6  8.5 for students (n 5 26) (Table 1).
Using ANOVA, significant differences were found between
the mean scores of the groups (F 5 7.6, Po.001). Post hoc
analysis using the Tukey HSD revealed significant differences between the mean scores of geriatricians and all other
participants (Po.05) except senior fellows. No significant
difference was found between junior fellows, residents, and
students (Figure 3). The Spearman rho was 0.9, which is
statistically significant (P 5.04) for the correlation between
the SCT scores and self-reported mean confidence in managing UI.
Item Analysis
In the initial phase, a 100-item test was administered to the
15 panel members and 12 respondents (10 senior geriatrics
fellows and 2 interns). Item analysis was performed and
resulted in the elimination of seven cases (30 questions)
with item–total item correlation of less than 0.10. After
test optimization, the final test consisted of 18 cases (70
questions).

Table 1. Script Concordance Test Scores of Different
Groups
%

Group

n

Mean Score  Standard
Deviation

Range

Geriatricians
Senior fellows
Junior fellows
Residents
Students

23
10
9
53
26

75.3  7.9
69.0  9.3
66.4  6.7
66.1  5.7
65.6  8.5

60.4–91.8
55.2–82.2
56.5–76.1
53.6–77.5
47.9–78.1
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Figure 3. Script concordance test (SCT) scores according to level
of experience. The box plot depicts the SCT results according to
experience levels.

Reliability
The Cronbach alpha coefficient for the final optimized
test was 0.72 (for 123 participants and 18 cases with 70
questions).
Feasibility of the Test
As an online test, the SCT was easy to administer, and participants could take it at their convenience, in one or more
sittings. Collecting the data was convenient, because the
answers could be exported to a spreadsheet.
DISCUSSION
The geriatric UI SCT demonstrated evidence of construct
validity by discriminating experienced physicians such as
geriatricians and senior fellows from less-experienced individuals such as junior fellows, residents, and medical students. No significant difference was observed between the
test scores of junior fellows, residents, and students. Similarly, no significant differences were observed between experienced geriatricians and senior fellows. Furthermore, the
self-reported confidence level was consistent with the SCT
scores of the experienced practitioners (geriatricians and
senior fellows), who reported higher confidence levels than
the less-experienced groups. The SCT was also demonstrated to be moderately reliable.
These findings using an SCT to assess a highly specialized area such as geriatric UI are consistent with the results
of other SCT studies conducted in broader content areas.
Most of those studies showed that experienced physicians
achieved higher mean scores than residents and students,
supporting the construct validity of the SCT.19–21 Unlike
previous studies, the participants’ confidence levels in the
assessment and management of geriatric UI were also
measured, and a strong association was found with performance in the SCT. Some studies in healthcare professional education revealed similar associations between
objective assessments of clinical reasoning skills and selfconfidence,22,23 whereas others did not.24,25 More research
is needed to shed light on this association.
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In the current study, there were no significant differences between medical students, residents, and junior fellows. A plausible explanation is that all the participating
medical students in this study had extensive, longitudinal
geriatrics experience extending over the 4 years of their
training.26 Students learn about UI not only during ward
rounds and didactics, but also through e-learning modules
and virtual patients to which all the trainees have access.26
Nevertheless, residents and fellows come from various
medical schools, where they may or may not have had
extensive geriatrics training. All residents during their internship rotated for 1 month in geriatrics, but this experience may not have been enough to make a substantial
difference. In contrast to this study, previous studies have
reported good discrimination between residents and students, with residents scoring higher.19
No differences were found in the current study between
geriatricians and senior fellows, which is again consistent
with the literature.19,27 Senior fellows in the last month of
fellowship are close to becoming board-certified geriatricians and ready for independent practice in the tested domains. Geriatricians, alternatively, may not be real experts
in UI, as previous surveys have indicated.28 Geriatric UI is a
highly specialized area, and although geriatricians may in
general be more experienced in the broad area of geriatric
medicine, they might not be as competent in a specialized
area. In addition, their clinical practice may not be as
diverse as it was during training.
These results indicate that the UI SCT discriminates
between physicians according to level of experience and
may represent a useful tool in assessing trainees’ clinical
reasoning skills, important for the assessment and management of patients.19 The implication for geriatrics educators
is the clear potential of the SCT to measure domains of
competence beyond knowledgeFclinical reasoning skills
that are more relevant to geriatrics practice. The SCT format
measures a domain of clinical reasoning and knowledge
that educators traditionally evaluate with multiple-choice
question examinations.4,12,13 The SCT explores the interpretation of data in ill-defined clinical contexts, which are
common in geriatrics practice,11,29 where ability relates to
clinical experience in managing complex older patients. As
geriatrics educators move toward more-comprehensive assessments of competencies beyond multiple-choice question
examinations, remediation may become an important concern for training programs. Remediation is a complex and
challenging process that lacks a consistent and systematic
approach.30 A rational remediation program was recently
proposed, with four elements where the SCT can be a featured component.30 First, the SCT can be part of a menu of
multiple assessment tools for the early identification of
learners in need of assistance with clinical reasoning skills.
Second, the SCT can spur the development of an individualized remediation plan targeting deficiencies noted in the
SCT. Third, the SCT can be a blueprint for deliberate practice, with feedback using clinical cases (paper cases or virtual patients) aiming at building clinical reasoning skills.
Finally, the SCT can serve as a cost-effective approach for
reassessment of competencies to ensure the learner’s
achievement of competence and performance.14,30 The
SCT could also be used to assess practicing clinicians after
a continuing medical education session. Participating
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physicians who succeeded in passing the SCT (a sufficiently
high score when compared with the reference panel) would
receive continuing medical education credit. A physician
who failed the test could be given a list of specific areas of
weakness with access to relevant instructional resources to
address gaps in clinical reasoning skills.27
Limitations of this study were the small number of attending geriatricians recruited to serve as one of the five
participant groups. As a result, geriatricians from the reference panel had to be included as part of this group of
participants. Although this approach was adjusted for, it
may not have been possible to eliminate bias. As documented previously, for high-stakes examinations, any number of panel members above 15 provides acceptable
reliability estimates,13 whereas a smaller panel size may
be enough for formative examinations. In the current study,
having fewer than 15 panel members completing some test
items may be associated with less precision in the assessment of the true reliability of the scores. Another potential
limitation is the lack of a time limit for completing the test,
which precludes the assessment of test efficiency.
Future studies should focus on psychometric subjects
such as standard setting by defining scores at or above
which examinees achieve minimum competency in UI. In
terms of improving content validity, it may also be helpful
to obtain the perspective of teachers and residents to learn
why their performance did not differ significantly from that
of the medical students. Other studies might objectively
measure and compare expert panel members’ quality indicators in UI such as Assessing Care of Vulnerable Elderly
(ACOVE) with SCT scores.31 To confirm the robustness of
the findings of interrater reliability, future studies may use
panel members in other institutions or other specialized
physicians such as practitioners in gynecology and urology,
who also manage UI. Test–retest reliability is another area
worth study and may include wait-list designs in which one
group completes an intervention with related content in UI
in which improvement in scores may be expected and there
is comparison with a control group with no intervention
whose scores should not change after retesting. The former
may provide further evidence of the construct validity of the
test. Another area to address is the matter of valid reference
ranges and reliability scores when panel experts do not
complete all the items in the SCT.

CONCLUSION
These results showed a difference in the mean scores on the
UI SCT of groups with different clinical experience in this
specialized content area. The UI SCT may be useful as formative feedback for trainees and practicing physicians.
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