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BACKGROUND: Use of web-based standardized patient
(SP) modules is associated with improved medical
student history-taking and physical examination skills
on clinical performance examinations (CPX), but a
benefit for communication skills has not been shown.
AIM: We describe an innovative web-based SP module
using detailed SP and faculty commentary to teach
communication skills.
SETTING: A public medical school in 2008–2009.
PARTICIPANTS: Fourth-year medical students.
PROGRAM DESCRIPTION: A 90-minute web-based
module with three simulated clinical encounters was
narrated by an expert clinician and SP to explain expected
history-taking, physical examination, and communica-
tion skills behaviors. All 147 students were encouraged to
review the module one month before the CPX.
PROGRAMEVALUATION:One hundred and six students
(72%) viewed the web-based module. Students who
watched the module performed significantly higher on
the CPX communication score (+2.67%, p<0.01) and
overall score (+2.12%, p=0.03), even after controlling for
USMLE Step 1 and clerkship summary ratings. Use of
the module did not significantly affect history/physical
examination scores (+1.89%, p=0.12).
DISCUSSION: Students who watched an optional web-
based SP module prior to the CPX performed higher than
those who did not on communication skills. The web-
based module appears to be an effective CPX preparatory
activity to enhance communication performance.
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INTRODUCTION

Effective physician–patient communication correlates with
improved health outcomes, patient adherence, and patient

satisfaction.1–3 As key components of professional compe-
tence, interpersonal and communication skills learning begins
in medical school, although communication skills teaching
methods vary across schools.4 Most include experiential
exercises such as interactive workshops, role-play with stan-
dardized patients (SPs), videotape review, and practice with
peers.5,6 The participation of SPs in teaching and evaluating
communication skills is effective.7 Medical students who
receive instruction from SPs reflecting the patient perspective
demonstrate improved communication skills and higher satis-
faction, even when compared to receipt of feedback from
faculty or real patients.8–11 However, SP training is costly and
time consuming.

Most United States medical schools conduct a comprehensive
clinical skills examination to assess professional competence,
including communication skills.12 Preparatory educational ac-
tivities reinforce key concepts and improve performance on high-
stakes examinations.13 Because comprehensive clinical skills
examinations generally involve SPs, practice with SP encounters
is helpful for clinical skills test preparation.14,15 However, there is
limited data on optimal timing and format of test preparation
strategies. Existing studies differ on whether preparation strat-
egies employed just prior to testing (i.e. “last-minute” prepara-
tion) are effective.16–19

Web-based learning in medical education is associated with

positive learning outcomes and appears to be as effective as

traditional teaching methods.20,21 Web-based SP teaching mod-

ules typically consist of videotaped clinical encounters between

medical students and SPs with expert clinician commentary;

they are more cost-effective, convenient for students, and easier

to administer although less preferred by students than in-

person SP modules.13 In our prior study, students who used a

web-based SP module or in-person teaching exam with SPs to

prepare months in advance for a high-stakes Clinical Perfor-

mance Examination (CPX) scored higher than historical controls

on history-taking and physical examination skills but showed

no difference in communication skills.13 Given the importance

of communication skills in clinical practice, we sought to

develop a new method to enhance students’ communication

skills performance.
We describe an innovative web-based SP module to teach

communication skills effectively. We hypothesized that students
who accessed optional web-based SP modules with detailed SP
and faculty commentary proximal to a high-stakes clinical skills
examination would demonstrate improved communication
skills performance.
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Setting and Participants

Participants were 147 early fourth-year medical students after
their core clerkships at a public medical school in 2008–2009.
All students participate in an eight-station, high-stakes CPX at
the beginning of their fourth year; a passing score is required
for graduation. The school is one of eight schools of the
California Consortium for the Assessment of Clinical Compe-
tence (CCACC), which collaborates to determine examination
and checklist content. Cases represent common ambulatory
medicine problems and are incorporated into the CPX after
being piloted by CCACC schools. In each clinical encounter,
students spend 15 minutes with a SP performing a history and
physical examination and communicating an initial assess-
ment and plan. SPs evaluate students immediately after each
encounter using faculty-developed checklists. CPX score reli-
ability and correlation between performance in SP examina-
tions and clinical practice have been reported previously.22–24

Program Description

We created a web-based SP module with three videotaped
clinical encounters, each between a different medical student
and SP, based on common ambulatory chief complaints similar
in content and difficulty level to CPX cases. Each case included
20 minutes of interaction between student and SP with five
additional minutes of interspersed commentary from a clini-
cian and three from a SP. Expert clinician voiceover intermit-
tently explained clinical reasoning and expected clinical skills
for the encounter, and SP voiceover critiqued students’
communication skills from the patient’s perspective. Clinician
narratives were scripted and narrated by study authors (C.A.
L., A.C., and C.L.C.) based on history/physical examination
scoring checklists aligned with diagnostic evaluation of the
patient's chief complaint. Patient narratives were spoken by
SPs who had undergone 20+ hours of training for these cases
and based their comments on a standardized, validated
checklist for communication skills.25

One month before the CPX, CPX directors emailed all 147
students recommending that they view at least two of the three
module cases prior to the CPX. Students received two subse-
quent weekly reminder emails. Because students were already
required to participate in a formative in-person SP examina-
tion as a preparatory activity six months prior, we timed the
module to occur closer to the CPX date and made the module
voluntary. Each student received a unique login and password
for module access. The time of login and logout was recorded to
determine total time students accessed the module. The
medical school institutional review board approved this study.

Program Evaluation

The primary outcome measure was CPX communication
scores; history/physical examination and overall performance
scores were also examined.

We compared scores between students who used the web-
based module and those who did not. A series of multiple
regression analyses was conducted to examine the association
between module use and CPX scores. To control for baseline
differences between these two student groups, we used USMLE

Step 1 scores and core clerkship ratings as covariates.
Clerkship ratings were derived from the medical school’s 10-
item summary evaluation form. Students’ average ratings
across required core clerkships (Anesthesiology, Family Med-
icine, Internal Medicine, Neurology, Obstetrics/Gynecology,
Pediatrics, Psychiatry, Surgery, and Surgical sub-specialties)
were used to create the following covariates: 1) fund of
knowledge; 2) history-taking; 3) physical exam; 4) oral presen-
tation; 5) record keeping; 6) problem solving; 7) attributes and
responsibility; 8) self-improvement; 9) relationships with
patients and families; and 10) relationship with the health
care team. We then examined use of the web-based module as
the only predictor of CPX scores. Subsequently, covariates
were added separately to this baseline model to examine the
effect of each covariate on the relationship between module use
and CPX scores. P values < 0.05 were considered statistically
significant. SPSS Version 18.0 was used for all analyses.

Of the 106 students (72%) who viewed the web-based
module before the CPX, 51 (48%) were male, consistent with
the class composition. Students logged into the module from 1
to 1346 minutes (mean 86.4, median 29). Eighty-four (79%)
students viewed the module within 48 hours of the CPX, and
most (75, 71%) viewed it within 24 hours. There were no
statistically significant differences in USMLE Step 1 scores or
clerkship summary scores between students who viewed the
module and those who did not.

Students who did not watch the module had mean CPX
communication scores of 67.79% (SD=5.51) and overall scores
of 68.80% (SD=6.64). Students who watched the module
scored significantly higher on CPX communication (70.46%,
p=0.004) and overall (70.92%, p=0.03) (Table 1) compared to
their classmates, even after controlling for USMLE scores and
clerkship ratings (Table 2). Use of the module did not
significantly affect history/physical examination scores
(71.11%, p=0.12) in the baseline model or in the models
including covariates. Three of 106 students (3%) who watched
the module failed the CPX, compared to 7 of 41 students (17%)
who did not watch the module (p=0.002).

DISCUSSION

Students who used an optional web-based SP module, pre-
dominantly as a last-minute test preparation tool, performed
better on a high-stakes CPX by improving communication
scores. Students who used the module scored 2.67 points
higher on communication skills and 2.12 points higher overall
compared to their peers, without a statistically significant
difference in history/physical examination scores. This sug-
gests that the improved overall performance is primarily due to
better communication scores. We found no differences in
baseline characteristics between students who used the
module and those who did not; even after controlling for these
variables, the effect persisted.

We previously reported that students who used web-based
SP modules to prepare for a high-stakes CPX performed better
than historical controls on history-taking and physical exam-
ination skills but showed no difference in communication
skills.13 The current results complement our prior study by
demonstrating that web-based SP learning modules can
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improve CPX communication scores if communication skills
are emphasized as part of module content. Both studies used
similar preparation formats in terms of difficulty level, demon-
stration of communication skills, and total interaction time;
the main difference was that modules in this study were
designed intentionally to address communication scores.
Specifically, they contained more SP and faculty commentary
than the previous module with more prior in-depth SP
training. We infer that our new module improved communica-
tion scores because SP commentators highlighted expected
communication behaviors. These findings are consistent with
studies showing that students’ communication skills improve
with feedback from SPs.10,11 Although our web-based SP
module did not provide students with feedback about their
individual performance, the SP commentary may have served
as performance benchmark information by elucidating
expected communication behaviors.26,27

In contrast to our prior study, these results demonstrate no
difference in history/physical examination performance for
students who used the module as a last-minute study tool.
Communication performance was the primary focus of the
current intervention; wemeasured history/physical examination
scores anticipating that students may have reached a ceiling in
improvement in that domain from the in-person preparatory
activity six months prior. Another possible explanation for the
lack of impact on history/physical examination scores is that
students were not required to complete history/physical exam-
ination checklists while they watched module cases as in our
previous study,13 because they had already been exposed to
similar checklists during other formative in-person SP exercises.
A customized module tailored to meet students’ individual
learning goals could further improve performance.

Most students (79%) used the web-based module within 48
hours of the CPX. Some studies have demonstrated that last-
minute preparation correlates with higher test performance,19

but others have not.17,18,28 It is unclear whether the module
actually leads to clinical skills acquisition versus merely
prompting students to review and use skills they have already
learned (i.e. a test refresher). Successful “cramming” of commu-
nication skills prior to the CPX seems unlikely without effective
baseline skills. The web-based module may convey information
about CPX testing format and expectations so that students
understand the CPX better and apply existing skills more
effectively. Finally, the module may teach to the test instead of
leading to sustained improvement in communication skills.
Future studies should examine whether module use or timing
correlates with long-term communication skills improvement.

On average, students who used the module had higher
overall CPX scores by at least one-third of a standard deviation.
The improvement is modest but significant given the high-
stakes implications of CPX and USMLE Step 2 Clinical Skills
examination performance. This module was a simple, inexpen-
sive intervention that students can access year after year. The
degree of improvement in CPX scores attributable to the module
is similar to that obtained from a year-long comprehensive
communication curricular intervention that required signifi-
cantly more resources and time.29

Our study has limitations. The intervention occurred at a
single institution and was not randomized to eliminate self-
selection. Although we included several baseline characteristics
of the two student groups including multiple clerkship ratings in
our regression analyses, some variables may not correlate with
clinical skills performance.30,31 Additionally, we may not have
accounted for all differences between groups. It is possible that

Table 1. Correlation Between a Web-Based Module and Clinical Performance Examination (CPX) Scores

No module
(n=41)

Module
(n=106)

Difference compared to non-intervention group p value 95% CI

CPX Score (% correct) Mean S.D. Mean S.D.
Communication 67.79 5.51 70.46 4.75 +2.67 0.004 (0.86, 4.48)
History / physical examination 69.22 8.02 71.11 5.89 +1.89 0.12 (−0.49, 4.27)
Overall 68.80 6.64 70.92 4.87 +2.12 0.03 (0.15, 4.09)

Table 2. Association of Web-Based Module Use with Clinical Performance Examination Score in Multivariate Models

CPX score difference compared to non-intervention group (% correct)

Communication History / physical
examination

Overall

p value p value p value

Module alone +2.67 .003 +1.89 0.12 +2.12 0.03
Module with multivariate regression model
Fund of knowledge +2.48 0.003 +1.65 0.14 +1.90 0.04
History-taking +2.03 0.01 +1.42 0.23 +1.60 0.09
Physical exam +2.45 0.004 +1.69 0.15 +1.91 0.04
Oral presentations +2.55 0.002 +1.77 0.13 +2.00 0.03
Record keeping +2.36 0.01 +1.54 0.18 +1.78 0.06
Problem solving +2.47 0.003 +1.72 0.14 +1.94 0.04
Attributes and responsibility +2.16 0.01 +1.39 0.24 +1.61 0.09
Self-improvement +2.44 0.01 +1.66 0.16 +1.89 0.05
Relationships with patients and families +2.34 0.01 +1.70 0.15 +1.89 0.05
Relationship with the health care team +1.85 0.03 +1.30 0.28 +1.46 0.13

Note: Multivariate regression model included the following variables: fund of knowledge, history-taking, physical exam, oral presentations, record keeping,
problem solving, attributes and responsibility, self-improvement, relationships with patients and families, and relationship with the health care team
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students who participated in the intervention were more
motivated or possessed better baseline communication skills.
Motivation is an important component of learning and perfor-
mance that may not be captured fully by USMLE scores or
clerkship ratings, although our clerkship ratings include as-
sessment of professional attributes and self-improvement.32–34

Use of the module may also be a surrogate for other test
preparation and learning strategies employed by intervention
group students. Additionally, it was not possible to correlate
time logged into the module with time viewing cases, nor could
we determine how many cases students viewed.

In conclusion, our findings suggest that use of a web-based
module with narrative commentary from SPs can lead to
improved communication skills performance on clinical skills
examinations when used as a last-minute test preparatory
activity. These results indicate that web-based modules may be
a resource-effective way to enhance existing communication
skills curricula in medical schools, even when introduced
shortly before clinical skills assessments. Future directions
include determining whether students who watch the module
demonstrate long-term retention of communication skills in
clinical practice and optimizing intervention timing to maximize
clinical performance and skill retention.
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