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Abstract
Purpose
To examine whether an Internet-based
learning module and small-group
debriefing can improve medical trainees’
attitudes and communication skills
toward patients with substance use
disorders (SUDs).
Method
In 2011–2012, 129 internal and family
medicine residents and 370 medical
students at two medical schools
participated in a cluster randomized
controlled trial, which assessed the
effect of adding a two-part intervention
to the SUDs curricula. The intervention
included a self-directed, media-rich
Internet-based learning module and

Substance use disorders (SUDs),

1

particularly those involving prescription
opioid analgesics,2 have resulted in an
epidemic of morbidity and mortality in the
United States and globally.3,4 More than an
estimated 100,000 deaths and $400 billion
in health and social costs per year in the
United States have been directly attributed
to the use of drugs and alcohol.4–6

Introduction

Because primary care physicians regularly
see patients with, or at risk for, SUDs,
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a small-group, faculty-led debriefing.
Primary study outcomes were changes in
self-assessed attitudes in the intervention
group (I-group) compared with those
in the control group (C-group) (i.e., a
difference of differences). For residents,
the authors used real-time, Web-based
interviews of standardized patients to
assess changes in communication skills.
Statistical analyses, conducted separately
for residents and students, included
hierarchical linear modeling, adjusted
for site, participant type, cluster, and
individual scores at baseline.
Results
The authors found no significant
differences between the I- and C-groups

they play a key role in prevention and
intervention.7–10 Whereas heath care
providers are adequately prepared
to diagnose and treat the medical
consequences of SUDs, they are far
less likely to screen for and treat the
disorders themselves.9,11–13 Multiple
reasons may account for this lack of
screening,14,15 including inadequate
education in detection, counseling, and
referral in medical schools and residency
programs9,15–18; negative attitudes towards
substance abusers19–22; and a lack of
confidence in treatment efficacy.23,24
Hence, new evidence-based educational
interventions for trainees and primary
care physicians are needed to facilitate the
learning and application of screening and
counseling skills.
Previous studies of a variety of
educational interventions have shown
improved knowledge, attitudes, and/
or skills in medical trainees and other
health care providers related to screening
and counseling patients with SUDs.25–31

in attitudes for residents or students at
baseline. Compared with those in the
C-group, residents, but not students, in
the I-group had more positive attitudes
toward treatment efficacy and selfefficacy at follow-up (P < .006). Likewise,
compared with residents in the C-group,
residents in the I-group received higher
scores on screening and counseling skills
during the standardized patient interview
at follow-up (P = .0009).
Conclusions
This intervention produced improved
attitudes and communication skills toward
patients with SUDs among residents.
Enhanced attitudes and skills may result in
improved care for these patients.

However, these approaches have not been
widely adopted, and the time required to
add them to existing curricula would be
prohibitive.
Internet-based learning (IBL) has the
potential for reaching large numbers
of learners with both fewer logistical
barriers than other educational formats
and comparable or superior effectiveness
and efficiency.32–34 Recent studies found
that specific communication skills in
residents improved after using media-rich
IBL modules.35,36 These IBL modules were
designed to appeal to different learning
styles, incorporating text, videos, and
questions for self-reflection into an easily
navigable format.
The current study used a similar media-rich
IBL module that was designed specifically
to improve the communication skills of
primary care physicians during screenings
and brief counseling sessions with patients
with SUDs.37–39 We randomized groups
of residents and medical students from
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two institutions into either a control
group (C-group) that received the usual
SUDs curriculum or an intervention
group (I-group) that received the study
intervention in addition to the usual
curriculum. The intervention consisted
of a self-directed visit to the IBL module
followed by a small-group debriefing. We
hypothesized that, compared with those in
the C-group, those in the I-group would
express more positive attitudes toward
patients with SUDs, treatment efficacy, and
self-efficacy and, for residents specifically,
improved communication skills.
Method

We used a cluster randomized controlled
trial design comparing the I-group with
the C-group.
Study population
We enrolled residents and medical students
over 11 months (August 2011 to June
2012) from two medical schools (Perelman
School of Medicine at the University of
Pennsylvania [Penn] and Drexel University
College of Medicine [Drexel]) and their
affiliated residency programs.
The residents were postgraduate years
2, 3, and 4 (PGY2, PGY3, and PGY4)
in categorical internal medicine,
primary care internal medicine, internal
medicine–pediatrics, and family medicine
residency programs affiliated with Penn
and PGY1 and PGY2 residents in the
internal medicine residency program
affiliated with Drexel. We invited all
residents to participate who were assigned
to the same two-week or longer block
of time in the same outpatient rotations
during the enrollment period. We
excluded residents whose schedules did
not fit the block format, who previously
had participated in the study, or whose
outpatient clinics were at the Veterans
Administration Medical Center.

The institutional review boards at
the University of Pennsylvania and
Drexel University and the U.S. Office of
Management and Budget reviewed and
approved the protocol. All participants
gave informed consent. Residents
received retail gift cards as incentives for
their participation.
Study groups
The C-group was exposed to the usual
ambulatory medicine curricula. During
this study, these curricula included no
formal teaching sessions specifically
related to SUDs. To minimize potential
contamination, participants in the C-group
were asked to refrain from talking to those
in the I-group about the intervention and
from visiting the IBL module Web site that
was in the public domain.
In addition to the usual SUDs curriculum,
the I-group participated in a two-part
intervention: (1) a self-directed viewing of
the hourlong National Institute on Drug
Abuse (NIDA)-supported substance abuse
IBL module37–39; and (2) participation
in an hourlong, faculty-facilitated,
semistructured small-group debriefing.
During this debriefing, participants
discussed their experiences viewing the
module as well as their prior experiences
with patients with SUDs professionally
and personally.
Study protocol for residents

We invited all second- (MS2) and thirdyear (MS3) medical students at Penn who
were in their family medicine clerkship
and all third-year (MS3) medical students
at Drexel in the ambulatory block of their
internal medicine clerkship during the
enrollment period.

The protocol’s order of events for
residents was (1) informed consent;
(2) presurvey (in paper format) (see
Supplemental Digital Appendix 1);
(3) real-time online interview of a
standardized patient (SP) (Case 1)40,41;
(4) disclosure of randomization result for
given cluster; (5) access to IBL module for
I-group; (6) faculty-facilitated debriefing
for I-group using a semistructured format
(see Supplemental Digital Appendix 2
for the facilitator’s guide); (7) postsurvey
(in paper format); and (8) real-time
online interview of an SP (Case 2) with
immediate feedback. See Supplemental
Digital Appendix 3 for additional details
related to the study protocol for residents.
(All supplemental digital appendices and
tables are available at http://links.lww.
com/ACADMED/A234).

All residents or medical students on
each of these rotations at the same time
were assigned to the same cluster and
randomized to either an I- or C-group
together.

A single experienced SP trainer who was
unaware of the randomization status of
the residents scored both the Case 1 and
Case 2 interviews using the same 23item checklist (see Supplemental Digital
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Appendix 4) by reviewing the digital
recordings of the interviews.
Study protocol for medical students
A similar protocol was used for students,
including a presurvey (see Supplemental
Digital Appendix 5) and postsurvey
(both in paper format). The order of
events for the students was the same
as for the residents with the following
exceptions: (1) No SP interviews were
done; (2) debriefings for the I-group
were held during the second or third
week of the rotation/block; (3) Drexel
students at remote sites participated in
the debriefings via videoconference; (4)
students completed postsurveys close to
the last day of their four-week clerkship,
one to two weeks later than did residents;
and (5) because the surveys were part of
a self-evaluation of each medical school’s
curriculum, students could indicate on
their completed surveys if they refused to
allow their results to be used for research.
Surveys
The surveys (see Supplemental Digital
Appendices 1 and 5) had five sections
(I–V) as follows: Section I, demographics
and baseline variables; II, attitudes,
communication skills, and knowledge
related to SUDs; III, attitudes toward
personal characteristics of patients
with SUDs and toward SUDs treatment
efficacy; IV, additional baseline variables;
and V, Jefferson Scale of Physician
Empathy (JSPE).42
The first 12 items in Section III were
originally part of a survey for medical
students from the NIDA Centers of
Excellence (COE) initiative.39 These 12
items were taken from prior validated
surveys by Chappel et al43 and others44
or created by several of the current
study’s investigators (D.H.N., P.N.L.,
B.A.S.) using a modified nominal group
process.45 Except for the JSPE in Section
V, we also created the remaining items
in this survey using the same group
process. The surveys demonstrated good
reliability with a Cronbach alpha of 0.894.
Outcomes
We used a “difference of differences”
approach to measure outcomes. Using
this method, we compared the paired
differences of survey outcomes before
and after the intervention for individual
participants in the I-group versus those
at the same time points for individuals

Academic Medicine, Vol. 90, No. 3 / March 2015

Research Report

in the C-group. The study’s primary
outcomes for both residents and medical
students were changes in self-assessed
attitudes toward personal characteristics
of patients with SUDs, treatment efficacy,
and self-efficacy. A secondary outcome
for residents only were changes in
communication skills as assessed by their
performance on paired interviews of
single-station SPs with SUDs.
Factor analyses and outcomes scales
We performed two principal components
analyses with varimax rotation. The
initial analysis was done on the first
12 items of Section III and used 1,340
records representing a cross-sectional
sample of medical students in eight
medical schools involved in the NIDA
COE initiative.39 This analysis identified
two factors—attitudes toward personal
characteristics of patients with SUDs
(Factor 1) and efficacy of treatment
of SUDs (Factor 2) (see Supplemental
Digital Table 1). We a priori selected
changes in these factors as two primary
outcomes of the study.
We performed a second factor analysis
on all of the items in Section II (29
items) using 389 baseline surveys from
medical students in our current study.
Five factors identified by this analysis
reflected attitudes and self-assessed
communication skills—the importance
of screening for SUDs (Factor 3) and selfefficacy (Factors 4, 5, 6, 7).46 We a priori
selected changes in these five factors as
additional primary outcomes. These five
factors plus the two factors derived from
Section III yielded a total of seven factors
(see Supplemental Digital Table 1). We
applied this seven-factor structure to
both students’ and residents’ responses
(because the factor analysis of residents
alone did not converge). Finally, we
added an eighth outcome variable, called
“Treatment Efficacy Expanded.” It was
exploratory in nature and based on the
content expertise of the investigators. The
variable included all four items of Factor
2 (see Supplemental Digital Table 1) plus
item 13 in Section III (see Supplemental
Digital Appendix 2). Thus, the study
had a total of eight primary outcome
variables, referred to as scales.
Statistical analyses
Cluster randomization. Cluster
randomization was performed
electronically in permuted blocks
according to site (Penn or Drexel),
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participant status (resident or medical
student), and time period (the first five
months or the final six months of the
study). The randomization software
was designed to keep the number of
participants in the I- and C-groups at
each school approximately balanced
during the two time periods.
Sample size and power calculations. Using standard methods,47,48 we derived
formulas for power estimation for nested
models. We estimated power to detect a
significant difference between the I- and
C-groups using the following parameters:
(1) alpha = 0.05; (2) sample size per
cluster = 10; (3) number of clusters per
group = 6 (i.e., a total of 12 clusters in
both arms of the study); (4) standardized
effect size (i.e., the mean difference of
differences in adjusted scores between
the I- and C-groups divided by their
pooled standard deviation) = 0.4 to 0.8
in increments of 0.1; and (5) withincluster correlation ranging 0.1 to 0.4
in increments of 0.05. Based on these
parameters, for an assumed within-cluster
correlation ≤ 0.15, the study had at least
80% power to detect an effect size of 0.75
or larger based on a total sample size of
120 (12 clusters with 10 participants per
cluster). This represents a moderateto-large effect size.49 (Observed withincluster correlation coefficients were < 0.15
[the assumed value] and ranged from 0.01
to 0.12 for residents and 0.004 to 0.07 for
medical students, varying by survey factor
and participant type).
Outcome measures and statistical
tests. As described previously, the
study had eight primary outcomes
that represented changes in the eight
survey-derived scales in paired preand postsurveys of participants in the
I-group compared with analogous
changes of those in the C-group.
Although we assumed a P value < .05
as being significant for the sample size
calculations, we applied a Bonferroni
correction for eight multiple comparisons,
corresponding to the eight primary
outcomes, so that the corrected P value for
statistical significance of each of the eight
outcome scales was < .0062 (= 0.05/8).
Because the scales consisted of survey items
with binary or Likert scales with different
ranges (e.g., 1–4, 1–5, 0–6, and 1–10), we
rescaled responses to all items on a 0–1 scale
expressed in hundredths. We calculated
differences by subtracting an individual

participant’s normalized score for each
scale on the presurvey from the score for
the same scale in the postsurvey (i.e., paired
postsurvey minus presurvey), such that a
positive difference (or positive effect size)
would represent an improvement (e.g., a
more positive attitude).
We used a modified intention-to-treat
analysis—that is, the analyses included
all participants who had completed a
paired pre- and postsurvey. To deal with
incomplete survey data, we only included
in the analysis the results of scales in
which the participant had completed
at least 75% of the individual survey
items that made up the respective scale.50
The implemented analytical framework
(referred to as a hierarchical linear
model [HLM]) adjusted for school (site),
within-cluster correlation, and baseline
individual scores for each scale to produce
an estimated difference between pre- and
postsurveys for the I-group and for the
C-group. For each of the eight scales, we
tested the difference of these differences
for statistical significance and calculated
standardized effect sizes by dividing the
adjusted mean difference estimate by the
pooled standard deviation.49
As a secondary outcome for residents, we
calculated the changes in SP interview
checklist scores by subtracting each
individual resident’s score for Case 1
from her or his score for Case 2, so
that a positive change represented
improvement. One point was assigned
for each of the 23 items in the checklist
(i.e., the items were equally weighted),
and the range of possible raw scores was
0 to 23. We assigned a fraction of a point
for partial completion of selected items.
We rescaled these scores to correspond to
the 0–1 scale used for the survey results.
We then adjusted the normalized changes
within the groups for site and cluster
and the resident’s baseline score for the
Case 1 interview. We used HLM to test
for changes between the I- and C-groups
(i.e., the difference of differences).
We used the Fisher exact test or chisquare test to compare binary and
categorical baseline variables and an
independent-sample t test for continuous
variables between the I- and C-groups.
All P values were two sided. To conduct
all statistical testing, we used SAS
software 9.2 (SAS Institute Inc, Cary,
North Carolina).
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0.505
(0.197)
0.744
(0.121)

0.459
(0.148)

0.503
(0.121)

0.683
(0.147)

0.482
(0.159)

0.707
(0.094)

4. Confidence: able to make
a difference

5. Confidence: ability,
knowledge, and skills

6. Prepared to discuss and
counsel re: tobacco or
alcohol

7. Prepared to discuss and
counsel re: prescription or
illicit drugs

8. Treatment efficacy
expandedg

.056

.46

.08

.51

.42

.21

.083

.13

P
valued

0.761
(0.101)

0.628
(0.132)

0.759
(0.141)

0.628
(0.103)

0.602
(0.132)

0.872
(0.114)

0.583
(0.143)
0.756
(0.102)

I-group,
mean
(SD)

0.733
(0.126)

0.530
(0.188)

0.702
(0.165)

0.522
(0.153)

0.513
(0.186)

0.852
(0.116)

0.617
(0.128)
0.745
(0.125)

C-group,
mean
(SD)

Follow-up score

  Abbreviations: I-group indicates intervention group; C-group, control group; SD, standard deviation; estdiff,
estimated difference; re, related to.
  aIncludes postgraduate year 2, 3, and 4 residents in categorical internal medicine, primary care internal medicine,
internal medicine–pediatrics, and family medicine residency programs affiliated with the Perelman School of Medicine
at the University of Pennsylvania and postgraduate year 1 and 2 residents in the internal medicine residency program
affiliated with Drexel University College of Medicine, who met enrollment criteria (see Method for details).
b
   Raw Likert scale responses to survey questions were rescaled to be between 0 and 1 (see Method for details).
  cSee Supplemental Digital Table 1 for the survey items that compose each factor and Supplemental Digital Appendix 1
for the specific items as written in the survey (both available at http://links.lww.com/ACADMED/A234).
  d P values of the differences between the I- and C-groups on the presurvey or postsurvey scores. P values in bold are
significant after Bonferroni correction (P < .006).
  eEstimated difference of within-group mean change in postsurvey score minus presurvey score after adjustment for
individual’s baseline (presurvey) score.
  f  P values of the adjusted difference estimates within groups. P values and effect sizes in bold are significant after
Bonferroni correction (P < .006). See Method for definition and estimated magnitude of effect sizes.
  gSee Method for the survey items that compose outcome scale 8 and Supplemental Digital Appendix 1 for the
specific items as written in the survey.

0.728
(0.141)

0.519
(0.145)

0.482
(0.177)

0.864
(0.103)

0.837
(0.134)

3. Importance of screening
and counseling

0.605
(0.128)
0.743
(0.123)

C-group,
mean (SD)

0.570
(0.137)
0.710
(0.091)

I-group,
mean (SD)

1. View of patient’s personal
characteristics
2. Treatment efficacy basic

Outcome
scalec

Baseline score

.17

0.054 (0.114)
[0.047]

0.146 (0.204)
[0.139]

.0009

0.125 (0.132)
[0.118]

< .001

0.076 (0.152)
[0.066]

0.143 (0.167)
[0.140]

.002

.037

0.035 (0.110)
[0.026]

0.013 (0.083)
[0.008]
0.046 (0.108)
[0.041]

I-group,
mean (SD)
[estdiff]e

.34

.57

.17

P
valued

0.024 (0.157)
[0.033]
−0.010 (0.083)
[−0.004]

< .001
(0.41)

−0.027 (0.132)
[−0.018]

< .001
(0.43)
< .001
(0.68)

0.003 (0.111)
[0.006]

0.031 (0.166)
[0.044]

−0.012 (0.123)
[−0.005]

0.011 (0.076)
[0.015]
0.001 (0.087)
[0.008]

C-group,
mean (SD)
[estdiff]e

< .001
(0.89)

< .001
(0.84)

.07
(0.24)

.45
(0.10)
.001
(0.38)

P value
(effect
size)f

.76
(−0.05)

.15
(0.21)

.30
(−0.14)

.70
(0.05)

.052
(0.27)

.72
(−0.04)

.18
(0.20)
.51
(0.09)

P value
(effect
size)f

Change in scores between baseline and follow-up

Residents’ Baseline (Presurvey) and Follow-up (Postsurvey) Survey Scores and Within-Group Differences in Scores Between
Baseline and Follow-up Surveys (Postsurvey Score − Presurvey Score) for the Intervention (n = 65) and Control (n = 64)
Groups, August 2011 to June 2012a,b

Table 1
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Results

Residents
Participants and baseline characteristics.
Of the 153 residents available to
participate, we enrolled 133 (86.9%) and
randomized them into 24 clusters with
67 residents in the I-group and 24 clusters
with 66 residents in the C-group. Of
the 133 enrolled residents, 129 (97.0%)
completed both the pre- and postsurveys
(see Supplemental Digital Figure 1).
We found no statistically significant
differences between the I- and C-groups
in demographic and other baseline
characteristics (see Supplemental Digital
Table 2). (All supplemental digital figures
and tables are available at http://links.lww.
com/ACADMED/A234).
Survey-related outcomes. We found no
significant differences between the I- and
C-groups in the mean scores for any of
the eight outcome scales on the presurvey
(baseline survey) (see Table 1).
In the within-group analysis, we found
highly significant changes in six of
the eight scales for the I-group with
moderate-to-large standardized effect
sizes (see Table 1). In contrast, for the
C-group, within-group changes in all
eight scales were not significant.
In the between-group analysis, we found
highly significant changes in five of the
eight scales (P < .006), representing
moderate-to-large effect sizes (see Table 2).
Changes in four of these scales reflected
increased self-efficacy, whereas changes
in the fifth reflected a more positive
attitude toward treatment efficacy. We
found no interaction effects (i.e., siteby-intervention). When we repeated the
analysis after excluding participants who
did not receive the full intervention, results
(not shown) were similar to those of the
complete resident study group.
SP interview-related outcome. At
baseline, checklist scores for the Case 1
interviews were not significantly different
between the I- and C-groups (see Table 3).
The within-group changes in both the
I- and C-groups showed highly significant
differences compared with the baseline
scores (see Table 3). The changes in
both groups’ scores were in the positive
direction, indicating an improvement in
the controls that was independent of the
intervention. The effect size was 1.15 for
the I-group and 0.77 for the C-group.
The within-group change represented an

Academic Medicine, Vol. 90, No. 3 / March 2015

Table 2
Residents’ Between-Group Differences in Change in Scores Between Baseline and
Follow-up Surveys (Postsurvey Score − Presurvey Score) for the Intervention
(n = 65) and Control (n = 64) Groups, August 2011 to June 2012a
Change in scores
Difference of
differences, mean
(pooled SD)c

P
valued

Effect size
(Cohen d)e

−0.007 (0.080)

.67

−0.08

0.033 (0.099)

.051

0.33

3. Importance of screening
and counseling

0.031 (0.116)

.12

0.26

4. Confidence: able to make a
difference

0.096 (0.166)

.003

0.58

5. Confidence: ability,
knowledge, and skills

0.113 (0.122)

< .0001

0.92

6. Prepared to discuss and
counsel re: tobacco or alcohol

0.083 (0.143)

.001

0.58

7. Prepared to discuss and
counsel re: prescription or
illicit drugs

0.106 (0.183)

.002

0.58

8. Treatment efficacy
expandedf

0.051 (0.100)

.004

0.51

Outcome scaleb
1. View of patient’s personal
characteristics
2. Treatment efficacy basic

Abbreviations: SD indicates standard deviation; re, related to.
  aIncludes postgraduate year 2, 3, and 4 residents in categorical internal medicine, primary care internal medicine,
internal medicine–pediatrics, and family medicine residency programs affiliated with the Perelman School of
Medicine at the University of Pennsylvania and postgraduate year 1 and 2 residents in the internal medicine
residency program affiliated with Drexel University College of Medicine, who met enrollment criteria (see
Method for details).
b
   See Supplemental Digital Table 1 for the survey items that compose each factor and Supplemental Digital Appendix
1 for the specific items as written in the survey (both available at http://links.lww.com/ACADMED/A234).
  cThe difference between change in mean score of the intervention group and change in mean score of the
control group from pre- to postsurvey, adjusted for cluster, site, and baseline value on presurvey. These
differences of differences were calculated using the estimated differences for each outcome scale and
subtracting estimated differences for the control group from estimated differences for the intervention group
(estimated differences are in brackets in the fifth and sixth columns of data, excluding P values, in Table 1). A
positive value indicates improvement from pre- to postsurvey. Raw Likert scale responses to survey questions
were rescaled to be between 0 and 1 (see Method for details).
  dStatistical significance between change in mean score of the intervention group and change in mean score of
the control group from pre- to postsurvey. Values in bold are significant after Bonferroni correction (P < .006).
   eEffect size (Cohen d) is the difference between change in mean score of the intervention group and change
in mean score of the control group from pre- to postsurvey divided by the pooled standard deviation of the
difference. Effect sizes of 0.5 to 0.9 are regarded as moderate to large.49 Values in bold correspond to P values
that are significant after Bonferroni correction (P < .006).
   fSee Method for the survey items that compose outcome scale 8 and Supplemental Digital Appendix 1 for the
specific items as written in the survey.

additional 3 points for the I-group and an
additional 2 points for the C-group on the
mean raw checklist scores.
In the between-group analysis, we found
a highly significant positive difference in
the I-group scores, indicating improved
communication skills, compared with the
C-group scores (see Table 3). This change
represented an effect size of 0.72 and an
additional 1.33 points on the checklist.
Medical students
Participants and baseline
characteristics. Of the 392 medical
students available to participate, we
enrolled 382 (97.4%) and randomized
them into 12 clusters with 205 students

in the I-group and 10 clusters with
177 students in the C-group. Of the
382 enrolled students, 370 (96.9%)
completed both the pre- and postsurveys
(see Supplemental Digital Figure 2).
We found no statistically significant
differences between the I- and C-groups
in demographic and other baseline
characteristics, except that the I-group
had more MS2s and fewer MS3s than
the C-group (see Supplemental Digital
Table 3).
Survey-related outcomes. We found
no significant differences between the
I- and C-groups in the baseline scores
for the eight scales on the presurveys (see
Table 4).
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Table 3
Residents’ Checklist Scores on Interviews With Standardized Patients at Baseline
(Case 1) and Follow-up (Case 2), Within-Group Differences in Checklist Scores, and
Between-Group Differences in Change in Scores, August 2011 to June 2012a
I-group
(n = 53),
mean (SD)

C-group
(n = 52),
mean (SD)

P value for
betweengroup
differencesc

Baseline score
Follow-up score

0.448 (0.090)
0.591 (0.093)

0.460 (0.104)
0.535 (0.072)

.53
.002

Within-group difference in
scores (Case 2 − Case 1)

0.143 (0.118)

0.075 (0.101)

.004

Within-group estimate
of difference in scoresd

0.136 (0.118)e

0.078 (0.101)e

.0009

Categoryb

    Abbreviation: I-group indicates intervention group; C-group, control group; SD, standard deviation.
  aIncludes postgraduate year 2, 3, and 4 residents in categorical internal medicine, primary care internal medicine,
internal medicine–pediatrics, and family medicine residency programs affiliated with the Perelman School of
Medicine at the University of Pennsylvania and postgraduate year 1 and 2 residents in the internal medicine
residency program affiliated with Drexel University College of Medicine, who met enrollment criteria (see
Method for details).
  bWe rescaled the checklist scores (see Supplemental Digital Appendix 4 at http://links.lww.com/ACADMED/A234)
to a 0–1 range for each of the items to correspond to the rescaled survey results and then derived a normalized
mean checklist score for each participant by dividing that individual’s total score for all 23 items by 23.
  cP values of the difference between intervention and control groups on scores, difference in scores, or estimated
difference in scores as identified in each row. Values in bold are significant at P < .01. We compared baseline
(Case 1) scores by independent-sample t test and follow-up (Case 2) scores and within-group differences in
scores based on hierarchical linear model (HLM) structure to adjust for clustering and site. We compared withingroup estimates of differences in scores using the HLM model for within-group differences after adjusting for the
individual participant’s baseline score. See Method for details.
  dWe used the HLM model for comparing between-group estimates of differences in scores.
  eP < .001 for within-group estimates of differences in scores (Case 2 score − Case 1 score) for intervention group
and for control group.

In the within-group analysis of the
I-group, we found significant differences
in four scales (P < .001) (see Table 4).
These four scales related to self-efficacy,
and all of the changes were in the positive
direction with small-to-large effect sizes.
Likewise, in the within-group analysis
of the C-group, we found significant
changes in the positive direction in three
of the same four scales with effect sizes
comparable to those in the I-group (see
Table 4).
However, in the between-group analysis,
none of the eight scales showed
significant differences between the Iand C-groups (see Table 5). When we
repeated the analysis after excluding
participants who did not receive the full
intervention, results (not shown) were
similar to those of the complete medical
student study group.
Use of the IBL module
The mean number of IBL Web pages
viewed by residents was significantly
greater than that viewed by medical
students: 36.7 pages by residents (n = 59)
versus 30.4 pages by students (n = 197)
(P = .009). Also, we found a trend for
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residents to log more mean total time on
the module compared with students: 77.5
minutes for residents versus 66.8 minutes
for students (P = .15).
Discussion

In this randomized controlled trial, we
found that both the attitudes of residents
toward the efficacy of SUDs treatment
and their self-efficacy (reflecting
confidence and preparedness) improved
significantly after the study’s intervention.
SP interview scores before and after the
intervention provided additional support
for its efficacy in residents.
These positive results differ from the
negative results recently reported by
Harris and Sun,51 whose randomized
controlled trial of an IBL interactive
program related to the medical
management of patients with SUDs found
no effect on the attitudes, knowledge, and
self-assessed behavior of primary care
residents and/or their associated faculty.
Although this study of residents had
similar objectives to ours, it is difficult
to compare them directly because of
differences in the design and methods.

In contrast to our results for residents,
we found no significant changes between
the I- and C-groups of medical students
after the intervention (i.e., using betweengroup analyses), although we did find
significant improvements in attitudes
toward self-efficacy in both groups (i.e.,
using within-group analyses). Our results
for medical students are consistent
with those reported by Truncali et
al.28 In a randomized controlled study
of two groups of medical students,
they compared the effects of an IBL
intervention versus those of a lecture
related to unhealthy alcohol use. For
both study groups, within-group analyses
showed significant improvement in
medical knowledge, confidence in
carrying out a brief screening, initial
counseling and referral, and attitudes
toward the patient and treatment efficacy.
However, between-group differences were
significant only for improved medical
knowledge in the IBL group, emphasizing
the importance of including a control
group in medical education research.
Several factors could explain the
differences we found between residents
and medical students. Perhaps the most
important factor is the difference in
(professional) development between
residents and medical students.
According to the Dreyfus model of the
stages of skill acquisition,52 students in
their first year of clinical training are
likely to be at the novice stage, whereas
residents are likely to be at the stage
of competence, which “comes only
after considerable experience actually
coping with real situations.”52 Moreover,
because residents were seeing patients
with SUDs during their outpatient and
inpatient rotations, they may have had
more motivation than medical students
to enhance their skills in providing
care to such patients. In contrast,
students in their first clinical year may
be overwhelmed with learning the
basics of many medical problems, their
roles on clinical teams, and studying
for examinations, all of which may
have competed with learning from the
intervention in this study.
Second, differences in the protocols
used for residents and medical students
may have contributed to our results.
For example, residents completed their
postsurveys immediately after the
debriefings, whereas students completed
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0.876
(0.125)

0.476
(0.213)

0.490
(0.156)

0.670
(0.189)

0.491
(0.206)

0.750
(0.122)

3. Importance
of screening and
counseling

4. Confidence: able to
make a difference

5. Confidence: ability,
knowledge, and skills

6. Prepared to discuss
and counsel re:
tobacco or alcohol

7. Prepared to discuss
and counsel re:
prescription or illicit
drugs

8. Treatment efficacy
expandedg
0.739
(0.116)

0.501
(0.225)

0.679
(0.169)

0.492
(0.168)

0.482
(0.196)

0.861
(0.120)

0.635
(0.128)
0.742
(0.117)

C-group,
mean
(SD)

Baseline score

.39

.67

.63

.94

.78

.27

.32

.35

P valued

0.764
(0.129)

0.568
(0.185)

0.733
(0.184)

0.595
(0.138)

0.543
(0.202)

0.852
(0.136)

0.625
(0.149)
0.766
(0.129)

I-group,
mean
(SD)

0.746 (0.125)

0.533 (0.183)

0.729 (0.149)

0.565 (0.143)

0.534 (0.179)

0.861 (0.120)

0.747 (0.129)

0.650 (0.131)

C-group,
mean (SD)

Follow-up score

    Abbreviations: I-group indicates intervention group; C-group, control group; SD, standard deviation; estdiff,
estimated difference; re, related to.
  aIncludes all second- (MS2) and third-year (MS3) medical students at Perelman School of Medicine at the
University of Pennsylvania who were in their family medicine clerkship and all third-year (MS3) medical
students at Drexel University College of Medicine in the ambulatory block of their internal medicine
clerkship during the enrollment period (see Method for details).
  bRaw Likert scale responses to survey questions were rescaled to be between 0 and 1 (see Method for details).
  c See Supplemental Digital Table 1 for the survey items that compose each factor and Supplemental Digital
Appendix 5 for the specific items as written in the survey (both available at http://links.lww.com/ACADMED/A234).
  dP values of the differences between the I- and C-groups on the presurvey or postsurvey scores. P values in
bold are significant after Bonferroni correction (P < .006).
  eEstimated difference of within-group mean change in postsurvey score minus presurvey score after adjustment
for individual’s baseline (presurvey) score.
  f P values of the adjusted difference estimates within groups. P values and effect sizes in bold are significant after
Bonferroni correction (P < .006). See Method for definition and estimated magnitude of effect sizes.
  gSee Method for the survey items that compose outcome scale 8 and Supplemental Digital Appendix 5 for the
specific items as written in the survey.

0.622
(0.135)
0.754
(0.122)

1. View of patient’s
personal characteristics
2. Treatment efficacy
basic

Outcome scalec

I-group,
mean
(SD)

.19

.07

.82

.046

.67

.56

.15

.099

P
valued

Medical Students’ Baseline (Presurvey) and Follow-up (Postsurvey) Survey Scores and Within-Group
Differences in Scores Between Baseline and Follow-up Surveys (Postsurvey Score − Presurvey Score)
for the Intervention (n = 200) and Control (n = 170) Groups, August 2011 to June 2012a,b

Table 4

0.014 (0.118)
[0.014]

0.077 (0.219)
[0.079]

0.063 (0.221)
[0.065]

0.105 (0.136)
[0.108]

0.067 (0.192)
[0.064]

−0.023 (0.131)
[−0.019]

0.003 (0.100)
[0.003]
0.012 (0.125)
[0.0132]

I-group, mean
(SD) [estdiff]e

0.074 (0.131)
[0.080]
0.050 (0.164)
[0.058]
0.032 (0.184)
[0.039]

< .001
(0.79)
< .001
(0.29)
< .001
(0.36)

0.007 (0.114)
[0.004]

0.052 (0.188)
[0.052]

< .001
(0.33)

.063
(0.12)

−0.001 (0.116)
[−0.002]

0.014 (0.099)
[0.016]
0.005 (0.125)
[0.0006]

C-group,
mean (SD)
[estdiff]e

.041
(−0.14)

.75
(0.03)
.11
(0.11)

P value
(effect
size)f

.64
(0.04)

.047
(0.211)

< .001
(0.35)

< .001
(0.61)

< .006
(0.28)

.83
(−0.02)

.072
(0.16)
.94
(0.005)

P value
(effect
size)f

Change in scores between baseline and follow-up
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Table 5
Medical Students’ Between-Group Differences in Change in Scores Between Baseline
and Follow-up Surveys (Postsurvey Score − Presurvey Score) for the Intervention
(n = 200) and Control (n = 170) Groups, August 2011 to June 2012a
Change in scores
Difference of
differences, mean
(pooled SD)c

P
valued

Effect size
(Cohen d)e

1. View of patient’s personal
characteristics
2. Treatment efficacy basic

−0.014 (0.099)

.25

−0.14

0.013 (0.125)

.29

0.10

3. Importance of screening
and counseling

−0.018 (0.124)

.20

−0.14

4. Confidence: able to make a
difference

0.011 (0.190)

.61

0.06

5. Confidence: ability,
knowledge, and skills

0.029 (0.133)

.06

0.22

6. Prepared to discuss and
counsel re: tobacco or alcohol

0.007 (0.197)

.68

0.04

7. Prepared to discuss and
counsel re: prescription or
illicit drugs

0.040 (0.204)

.12

0.20

8. Treatment efficacy
expandedf

0.011 (0.116)

Outcome scaleb

.33

0.09

   Abbreviations: SD indicates standard deviation; re, related to.
a
Includes all second- (MS2) and third-year (MS3) medical students at Perelman School of Medicine at the
University of Pennsylvania who were in their family medicine clerkship and all third-year (MS3) medical students
at Drexel University College of Medicine in the ambulatory block of their internal medicine clerkship during the
enrollment period (see Method for details).
b
See Supplemental Digital Table 1 for the survey items that compose each factor and Supplemental Digital Appendix
1 for the specific items as written in the survey (both available at http://links.lww.com/ACADMED/A234).
c
The difference between change in mean score of the intervention group and change in mean score of the
control group from pre- to postsurvey, adjusted for cluster, site, and baseline value on presurvey. These
differences of differences were calculated using the estimated differences for each outcome scale and
subtracting estimated differences for the control group from estimated differences for the intervention group
(estimated differences are in brackets in fifth and sixth columns of data, excluding P values, in Table 4). A
positive value indicates improvement from pre- to postsurvey. Raw Likert scale responses to survey questions
were rescaled to be between 0 and 1 (see Method for details).
d
Statistical significance between change in mean score of the intervention group and change in mean score of
the control group from pre- to postsurvey. Statistical significance after Bonferroni correction requires P < .006.
e
Effect size (Cohen d) is the difference between change in mean score of the intervention group and change
in mean score of the control group from pre- to postsurvey divided by the pooled standard deviation of the
difference. Effect sizes < 0.25 can be regarded as small.49
f
See Method for the survey items that compose outcome scale 8 and Supplemental Digital Appendix 1 for the
specific items as written in the survey.

theirs one or two weeks later, at the end
of their clerkship/block. Positive attitudes
may have dissipated in students who
were likely focused on their imminent
clerkship examinations. Also, only
residents were exposed to a baseline SP
interview (Case 1). Although the SP in
Case 1 did not provide explicit feedback
to the residents, that experience may
have increased their motivation by
suggesting that their communication
skills needed improvement. In addition,
the debriefings for residents and students
differed in a number of aspects: (1)
generally, debriefings for the residents
were smaller (e.g., having 4–8 residents or
fewer) than those for students, which had
14 to 20 students; (2) some students at
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Drexel affiliates joined the debriefings by
videoconference; and (3) facilitators often
had prior working relationships with
the residents but not with the students.
As a result, the facilitators may have had
more personal interactions with the
residents during the debriefings, and their
influence as respected role models and
credible clinician–educators may have
been greater.
Finally, the residents may have used
the module more effectively than the
students, as suggested by the differences
in usage metrics.
Our results have several limitations.
First, generalizability may be limited

because we conducted the study at
two medical schools with relatively
extensive formal preclinical educational
curricula related to SUDs. Furthermore,
we did not evaluate the long-term
sustained changes in residents’ attitudes
and communication skills after the
intervention. Nor did we assess the
positive effects of enhanced attitudes
on the residents’ clinical performance
(e.g., the screening and referral of
patients with SUDs in their clinics).53
Finally, we did not assess the effects of
the intervention on patient outcomes in
the residents’ practices.53 This limitation
is especially important because some
have questioned the efficacy of current
screening–brief intervention–referral
methods when applied to non-alcoholrelated SUDs.54–56
Nonetheless, in other studies of residents,
changes in confidence were associated
with improvements in the screening and
counseling of patients with SUDs,57,58
greater treatment optimism (i.e., possibly
reflecting attitudes toward treatment
efficacy and self-efficacy) correlated with
more thorough screening practices,57
and interactions with SPs in objective
structured clinical examinations
predicted clinical performance.59
Our study also has a number of
strengths. First, we used a cluster
randomized controlled trial study
design to rigorously assess outcomes
by using a difference of differences
approach. Second, because we studied
two distinct populations of medical
trainees with the same intervention and
primary outcomes, we could identify
the difference in the effects of the
intervention on the two populations.
Third, our sampling method included
two medical schools with high response
rates (> 84% of residents and > 94%
of students), resulting in a large sample
size. Fourth, we used two methods
of assessment for the residents (i.e., a
subjective assessment using the pre-/
postsurveys and an objective assessment
using the pre-/post-SP interviews),
both of which yielded positive results,
providing complementary support of the
intervention’s efficacy in this population.
Finally, we used an HLM analysis to
take into account the clustered and
hierarchical nature of the study design
and to adjust for differences in baseline
scores of individual participants.
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As noted before, a number of factors
may have contributed to the greater
efficacy of the intervention in the
resident versus the student group,
including stage of professional
development, smaller discussion groups
in the resident cohort, and the initial
exposure of residents to SPs, which may
have triggered resident reflection and
motivation to improve their attitudes
and skills. These findings indicate
that educators should not assume the
efficacy of an educational intervention
in one group of trainees (i.e., medical
students during clerkships) given its
efficacy in trainees at other stages
of professional development (i.e.,
residents). Accordingly, educators
must take into account the stage of
professional development and associated
level of competence of trainees when
considering how and when to introduce
new educational interventions or
initiatives. Educational interventions are
complicated, and this study highlights
the need to study them to maximize
knowledge, attitude, and behavioral
change in learners.
In conclusion, we find our results with
the residents promising—a relatively
brief intervention produced robust
changes (i.e., showing moderate-tolarge effect sizes) in their attitudes and
communication skills. Furthermore,
having the study’s IBL module in the
public domain37–39 makes it widely
available for use in internal medicine and
family medicine residency programs. We
hypothesize that enhanced attitudes and
communication skills in residents will
result in practice changes and improved
medical care of patients with SUDs.
Future studies with practice-based and
patient-centered outcomes are needed to
explore this hypothesis.
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