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Abstract
Background: Despite clear evidence that antibiotics do not cure viral infections, the problem of unnecessary prescribing of
antibiotics in ambulatory care persists, and in some cases, prescribing patterns have increased. The overuse of antibiotics for
treating viral infections has created numerous economic and clinical consequences including increased medical costs due to
unnecessary hospitalizations, antibiotic resistance, disruption of gut bacteria, and obesity. Recent research has underscored the
importance of collaborative patient-provider communication as a means to reduce the high rates of unnecessary prescriptions for
antibiotics. However, most patients and providers do not feel prepared to engage in such challenging conversations.
Objectives: The aim of this pilot study was to assess the ability of a brief 15-min simulated role-play conversation with virtual
humans to serve as a preliminary step to help health care providers and patients practice, and learn how to engage in effective
conversations about antibiotics overuse.
Methods: A total of 69 participants (35 providers and 34 patients) completed the simulation once in one sitting. A pre-post
repeated measures design was used to assess changes in patients’ and providers’ self-reported communication behaviors, activation,
and preparedness, intention, and confidence to effectively communicate in the patient-provider encounter. Changes in patients’
knowledge and beliefs regarding antibiotic use were also evaluated.
Results: Patients experienced a short-term positive improvement in beliefs about appropriate antibiotic use for infection
(F1,30=14.10, P=.001). Knowledge scores regarding the correct uses of antibiotics improved immediately postsimulation, but
decreased at the 1-month follow-up (F1,30=31.16, P<.001). There was no change in patient activation and shared decision-making
(SDM) scores in the total sample of patients (P>.10) Patients with lower levels of activation exhibited positive, short-term benefits
in increased intent and confidence to discuss their needs and ask questions in the clinic visit, positive attitudes regarding participation
in SDM with their provider, and accurate beliefs about the use of antibiotics (P<.10). The results also suggest small immediate
gains in providers’ attitudes about SDM (mean change 0.20; F1,33= 8.03, P=.01).
Conclusions: This pilot study provided preliminary evidence on the efficacy of the use of simulated conversations with virtual
humans as a tool to improve patient-provider communication (ie, through increasing patient confidence to actively participate in
the visit and physician attitudes about SDM) for engaging in conversations about antibiotic use. Future research should explore
if repeated opportunities to use the 15-min simulation as well as providing users with several different conversations to practice
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with would result in sustained improvements in antibiotics beliefs and knowledge and communication behaviors over time. The
results of this pilot study offered several opportunities to improve on the simulation in order to bolster communication skills and
knowledge retention.
(JMIR Med Educ 2017;3(1):e7) doi: 10.2196/mededu.6305
KEYWORDS
simulation training; health communication; patient activation; motivational interviewing; decision making

Introduction
The economic and clinical consequences of antibiotic overuse
are numerous and can lead to increased medical costs due to
unnecessary hospitalizations [1], antibiotic resistance [2],
disruption of gut bacteria [3], and more recently obesity [4].
Despite many individual and organizational efforts to address
the unnecessary prescribing of antibiotics in ambulatory care,
the problem persists, and in some cases, prescribing patterns
have increased [5,6]. In fact, recent evidence shows that up to
30% of antibiotics were inappropriately prescribed in
2010-2011, with a majority of these prescriptions being given
for sinusitis [7].
Patients and health care providers often express frustration
engaging in conversations about challenging or sensitive topics
such as the overuse of antibiotics for treating viral infections
within the clinic encounter. A review of the evidence shows
that most antibiotics for viral infections are not prescribed as
the result of clinical evidence but rather given in response to
patient demands or lack of training in the appropriate guidelines
among health care providers [8,9]. However, findings from
intervention studies suggest that the provision of treatment
guidelines to physicians and patient education alone are
insufficient for reducing unnecessary prescribing of antibiotics
[10,11]. Rather, recent research has underscored the importance
of incorporating collaborative, patient-centered communication,
and SDM into the medical visit as a means to reduce the high
rates of unnecessary prescriptions for antibiotics [12]. In 2012,
the Choosing Wisely campaign was launched by the America
Board of Internal Medicine (ABIM) Foundation, along with
Consumer Reports and the Robert Wood Johnson Foundation
(RWJF) in an effort to facilitate collaborative patient-provider
communication aimed at reducing treatment overuse and waste
[13]. Patient engagement, in particular, was regarded as one of
the primary methods for reducing antibiotic overuse in the
context of the Choosing Wisely campaign. The February 2013
issue of Health Affairs was entirely devoted to patient
engagement practices and cited strong evidence that “patients
who are more actively involved in their health care experience
have better health outcomes and incur lower costs” [14].
Similarly, Greene and Hibbard [15] found that interventions
that address individual levels of activation and build skills and
confidence are effective in activating patients, thereby reducing
cost and improving care quality and outcomes. Finally, sound
communication in health care interventions and informatics has
been shown to allow providers and patients to make sense of
the information provided and make sustained changes [16,17].
Building on this evidence, this pilot study examined whether a
10-15 min simulated role-play conversation with a virtual
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human, one for providers and one for patients, can facilitate the
development of collaborative communication skills, knowledge,
and confidence of patients and providers to effectively manage
conversations regarding overprescribing of antibiotics for viral
infections. Specifically, we hypothesized that use of the
simulation would result in improvements in (1) patients’
knowledge and attitudes toward antibiotic usage; (2) patient
activation; (3) patients’ and providers’ attitudes toward and
preference for SDM; (4) providers’ perception of patient
engagement in their self-management; and (5) patients’ and
providers’ confidence, preparedness, and behavioral intention
to engage in conversations about antibiotics.

Methods
Participants
This pilot study used a single group repeated measures design.
Patients were recruited from the Bellevue Ambulatory Care
practice, a New York City-based public hospital-based primary
care practice that serves predominately low-income minority
patient populations. Patients were recruited through their
previous participation in completed trials with one of the study
authors at Bellevue Hospital. Patients were sent letters inviting
them to participate in the study and a telephone number to call
for more information. Study staff also called patients inviting
them to participate. Patients were excluded from the study if
they (1) were unable to give informed consent, (2) refused to
participate, (3) were unable to speak and read in English, or (4)
age <18 years. Primary care providers were affiliated with NYU
Langone Medical Center, providing care across four health care
facilities: Bellevue Hospital, Gouverneur Health, Veterans
Affairs NY Harbor Health Care System’s New York Campus,
and the NYU Faculty Group Practice. An email was sent to
providers inviting them to participate in the study. All patients
and providers provided written informed consent approved by
the Institutional Review Board of New York University Langone
Medical Center.

Description of the Patient-Provider Communication
Simulation
The 15-min simulation was developed by Kognito in
collaboration with a group of experts in motivational
interviewing, patient engagement, medical education, and
antibiotics. In addition, over 25 patients and providers provided
feedback during the development phase before the beta version
was piloted in this study.
For this study, both patients and health care providers engaged
in a simulated conversation aimed at the overarching goal of
improving collaborative patient-physician communication and
SDM for antibiotic use. When patients accessed the simulation,
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they assume the role of Laura (the virtual patient) and engage
in a conversation with Dr Wei (the virtual provider). Health
care providers enter the simulation taking on the role of Dr Wei,
who has to manage the conversation with the patient, Laura. At
the beginning of the learning experience, participants view a
brief movie that explains the backstory and their goals in the
conversation. For example, participating providers are told that
they will play the role of Dr Wei and conduct an office visit
with Laura, a mom who has been coughing for a week and
believes that antibiotics can help her get better quickly. Their
goals in the conversation are to engage Laura in a conversation
about her condition and health goals, and then to collaborate
with her on a treatment plan that she understands and is
motivated to follow all while expressing empathy, using plain
language, checking understanding, and managing her repeating
requests for antibiotics. Study patients who choose to play the
role of the virtual patient are told that they will act as Laura in
the conversation and decide what to say to the virtual physician,
Dr Wei. Their goals in the conversation are to provide Dr Wei
with a clear understanding of Laura’s illness, ask Dr Wei
questions so that they understand everything he says, learn about
the proper use of antibiotics, and to work with Dr Wei on a plan
they both are satisfied with (Figure 1).
At the end of the 15-min simulation, users view a brief movie
where the virtual coach provides them with feedback on the
decisions they made in the conversation. Then, they are provided
with a performance dashboard that includes more detailed
feedback on their performance. The information in the dashboard
is based on the exact dialog decisions made by the learner during
the conversation (Figure 2).
The simulation was designed using the Kognito Conversation
Platform, an innovative group of development, delivery,
application programming interface (API), data collection, and
analytic technologies that integrates a behavior change model
that employs the principles of neuroscience, social cognition,
adult learning, applied game mechanics, and storytelling [18].
This learning model includes two parts: the first part is an
instructional design component based on extensive research
showing that skills are best learned when knowledge is actively
constructed [19-23]. Learners are afforded multiple opportunities
to actively make conversation decisions in a virtual environment
where emphasis is placed on reducing extraneous cognitive load
to create deeper and more meaningful unique pathways of
experience on an individual level. The second part, the
conversation component, involves integration of evidence-based
communication strategies including motivational interviewing
[24], mentalizing [25-27], empathy [28,29], empathic accuracy
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[30] (knowing what someone is feeling without feeling it
yourself), and reappraisal strategy [31,32] (changing the way
you interpret a situation). The conversation component is further
augmented by aspects of social cognitive theory [33] for
participants who are observing how the virtual characters
interact and the consequences of those interactions in a
contextually realistic environment, which can guide them in
making real-life decisions.
In each simulation, a learner enters a risk-free practice
environment, assumes a role (ie, health care provider, patient),
and engages in a conversation with intelligent, fully animated,
and emotionally responsive virtual characters that model human
behavior. Virtual humans are coded to possess an individual
personality and memory, and adapt their behaviors to the
decisions of the learner throughout the conversation. Learners
communicate with the virtual human by selecting from a
dynamic menu of dialog options. Each option represents a
specific conversation tactic based on communications skills that
may be more or less effective or ineffective in accomplishing
the learner’s goal (see Figure 1). The simulation, including
dialog options, was developed with input from nationally
recognized subject matter experts and end users as part of a
comprehensive iterative process involving every aspect of
simulation development, ranging from accuracy of content,
integration of motivational interviewing strategies and other
communication tactics, engaging and realistic storylines, virtual
character development, and verbal and nonverbal responses.
Once the learner chooses a dialog option, they see their avatar
“perform” the dialog, and then observe the verbal and nonverbal
response of the virtual human. A new set of dialog options then
appears based on the specific tactic selected. If learners select
choices that include being critical, judgmental, or labeling, for
example, they will lose some of their interlocutor’s trust and
willingness to talk openly. In these cases, a virtual coach
provides personalized feedback and gives learners an
opportunity to revise their choice. The virtual coach also
provides feedback at the conclusion of the simulation based on
the learner’s performance as they relate to the study objectives.
The relationship between dialog decisions made by the learner
and the response of the emotionally responsive virtual human
is controlled by a set of mathematical behavioral models and
algorithms specifically designed to simulate real interactions
with “types” of people presenting particular personality traits
or conditions (ie, cold or cough). The algorithms ensure that
learners are repeatedly exposed to target conversations and
behavioral patterns as a way to develop skills.
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Figure 1. Dr Wei talking with his patient Laura.

Figure 2. Performance dashboard provided to users who played the role of the provider. RWJF: Robert Wood Johnson Foundation.

Study Measures
Self-report measures were administered at the baseline
(presimulation), immediate postsimulation, and 1-month
follow-up to participating patients and providers. The measures
were designed to assess key aspects of patient-provider
communication targeted in the simulation (ie, SDM), patient
activation, patient antibiotic knowledge and beliefs, behavioral
intentions, preparedness, and confidence to engage in
http://mededu.jmir.org/2017/1/e7/

XSL• FO
RenderX

challenging conversations, and satisfaction with the simulated
encounter. In addition, exit interviews were conducted
postsimulation to determine acceptability of the approach.
Antibiotics beliefs and knowledge was assessed for patients
using a measure developed for medical students [34]. The
knowledge items assessed the extent to which patients accurately
understood the correct uses of antibiotics and the costs of using
antibiotics (ie, antibiotics are effective at treating bacterial
infections; Cronbach alpha=.59). Perceived belief items asked
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how much patients agreed or disagreed with commonly held
attitudes regarding the use of antibiotics for infection (ie, I
expect antibiotics when experiencing cold symptoms; I keep
extra antibiotics at home for an emergency; lower scores indicate
more accurate beliefs; Cronbach alpha=.75). Both scales were
measured with a 4-point Likert scale (range: strongly disagree
to strongly agree).
Patient activation was measured for patients with the Patient
Activation Measure (PAM) developed by Hibbard et al [35,36].
The PAM assesses an individual’s knowledge, skill, and
confidence for managing one’s own health and health care
(Cronbach alpha=.89). In addition, the Clinician Support for
Patient Activation Measure (CS-PAM) was used to assess
clinician beliefs about the importance of patient participation
in care (Cronbach alpha=.84) [37]. Both measures, each with
13 items were created using Rasch Analysis and produce a 0-100
score. The surveys were administered to participants (patients
and providers, respectively) during the first in-person session
(pre- and postsimulation) as well as during the 1-month
follow-up session.
SDM was measured for patients and providers with the shared
subscale from the Patient-Provider Orientation Scale (PPOS)
[38,39]. This measure assessed the patient’s and provider’s
attitudes about one another’s role in the encounter as it applies
to the decision-making process (ie, patients should be treated
as if they were partners with the doctor, equal in power and
status). Responses were given on a 4-point Likert scale (range:
strongly disagree to strongly agree, with lower scores indicating
a higher degree of SDM; Cronbach alpha=.78). Providers also
completed the SDM-Q-doc [40,41], which assessed the extent
to which providers perceive that they engage patients in the
treatment decision-making process. Responses were given on
a 4-point Likert scale (range: completely disagree to completely
agree; Cronbach alpha=.85). These surveys were administered
to participants (patients and providers) during the in-person
session (pre- and postsimulation) and during the 1-month
follow-up session.
Patient preferences for decision-making were assessed with the
decision-making subscale from the Medical Communication
Competence Scale (MCCS) using a 4-point Likert scale (range:
strongly disagree to strongly agree; Cronbach alpha=.71) [42].
The subscale assessed the extent to which patients preferred
medical visits to be doctor-centric (ie, important medical
decisions about your health should be made by the doctor, not
you) versus patient-centered. The survey was administered to
patients during the in-person session (pre- and postsimulation)
and during the 1-month follow-up session.
Confidence, preparedness, and behavioral intention to engage
in challenging conversations was a measure developed for this
project with the intention to assess the preliminary effect of
using the simulation on patients’ and providers’ behaviors and
attitudes in the patient-provider clinic visit (Cronbach
alpha=.97). All three attitudinal constructs were drawn from
psychological frameworks aimed at understanding goal driven
behavior and predicting future outcomes. This includes
Reasoned Action Theory [43], which posits that behavioral
beliefs and subjective norms are the antecedents to behavioral
http://mededu.jmir.org/2017/1/e7/
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intention which is the direct precedent to behavior, and
Bandura’s [44] integrative framework of personal efficacy or
perceived behavior control where self-efficacy is both a direct
and indirect predictor of behavior.
For patients, the preparedness items asked patients how prepared
they felt to ask their doctor questions, express their concerns,
and discuss treatment options as a result of using the simulation.
The behavioral intent items asked patients to rate how likely
they would ask questions in the clinic visit and give their doctor
details about how their health is affecting them personally. The
confidence items assessed patients’ level of confidence to ask
questions, express their concerns even when the doctor does
not ask, and engage in discussions about different treatment
options. For providers, the preparedness items asked providers
to rate the extent to which they felt other doctors would be
better prepared to seek patients’ input, respond to patient
emotion, have effective conversations about antibiotics, share
information in a way patients understand, and invite patients to
ask questions and participate in the conversation, as a result of
the simulation. Behavioral intent items asked how likely other
doctors would ask patients how their problems affects their
everyday life and goals, engage in conversations about
antibiotics, and invite patients to ask questions. Finally, the
confidence items asked if doctors would be more confident to
engage patients in conversations about their goals, respond to
emotion, and have effective conversations about antibiotics.
These questions were asked on a 4-point Likert scale (range:
strongly disagree to strongly agree) immediately following the
simulation and at the 1-month follow-up. In addition, providers
were asked if the simulation influenced the way they work with
patients in general and when speaking about antibiotics since
completing the simulation 1 month ago.
Participant sociodemographics were measured at the baseline
visit. Data on patients’ age, gender, education level, insurance
status, and health literacy level [45] were collected. Provider
data included age, gender, occupation (ie, internist, family
medicine provider, nurse practitioner), rank (ie, attending,
resident), degree, mean years at clinic, and exposure to previous
communication skills training.

Analysis
Descriptive statistics were generated for baseline patient and
provider characteristics. Generalized Linear Models (GLM)
using repeated measures analysis were used to analyze the pre-,
post- and 1-month follow-up survey measures. Analyses were
first run for the total sample and then repeated for the subset of
participants, who were in the lower PAM levels at the baseline
visit (presimulation) (PAM level 1 or 2; n=13). Independent t
test was used to compare the study measures by provider rank
(attending vs resident) at a single time point; GLM was used to
compare scores across time using a time X rank interaction.
Since this pilot study is exploratory, we used a P value <.1 to
denote significant findings.
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Results
Participant Characteristics
We recruited a total of 69 participants (35 providers and 34
patients); with a retention rate of 99% (68/69) (one patient was
lost at follow-up). As shown in Table 1, approximately half of
the patient sample was female (53%, 18/34), one-third had
Medicaid (29%, 10/34), and the mean age was 57.6 years
(standard deviation, SD 14.6). Two-thirds of patients reported
having some college education or above (70%, 23/33) and a
health literacy level equivalent to a high school degree (68%,
23/34). Approximately half of the provider sample was male
(53%, 19/35), two-thirds were internists (63%, 22/35), and most
had an MD (97%, 34/35), with a mean age of 40.34 years (SD
9.44). The average practice duration was 7.48 years (SD 6.53)
at the clinic. Three-quarters of providers were attendings and
the remaining one-quarter were residents. More than half (58%,
11/19) of the providers reported some to quite a bit previous
exposure to training in communication skills (Table 1).

Patient Results
The Effect of the Simulation on Patients’ Knowledge
and Beliefs Regarding Antibiotic Use
At the presurvey assessment, the mean score on the beliefs
subscale was 1.85 (range: 1-4; lower scores indicate more
accurate beliefs). Immediately after completing the simulation,
patients were significantly more likely to possess accurate
beliefs about antibiotic use (mean change −0.11, P=.001). The
improvement in accurate beliefs was maintained at the 1-month
follow-up (mean 1.76; F1,30=14.10, P<.001). The mean score
on the knowledge subscale at the presurvey assessment was
3.01 (range: 1-4; higher scores indicate more accurate
knowledge). Knowledge about antibiotics significantly improved
postsimulation (mean 3.26, P<.001). However, knowledge
scores significantly decreased from the post assessment to the
1-month follow-up (mean 3.08; F1,30=31.16, P<.001).
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The Effect of the Simulation on Patient Activation
The mean PAM score for the total patient sample was 63.60
(SD 15.39) at the presurvey assessment, 62.61 (SD 13.35) at
the immediate postsurvey assessment, and 62.83 (SD 14.57) at
the 1-month follow-up. Results of the repeated measures analysis
showed no significant differences in PAM score across time
(F1,31=1.86, P=.18; Table 2).

The Effect of the Simulation on Patients’ Perceptions
of Shared Decision-Making
At the previsit assessment, patients not only tended to prefer
their doctor make the final decisions about their care (mean
2.66, range 1-4; Table 2), but also believed that decision-making
should be a collaborative process (mean 2.06, range 1-4; note:
lower scores indicate a more collaborative encounter). Although
not significant, patients reported an increased preference for
being actively involved in the decision-making process with
their doctor after completing the simulation and at the 1-month
follow-up (mean change 0.19 and 0.17, respectively; F1,31=1.94,
P=.17). Attitudes about patients’ role in decision-making did
not change across time (F1,28=1.86, P=.18).

The Effect of the Simulation on Patients’ Level of
Preparedness, Confidence, and Behavioral Intent to
Actively Participate in a Clinic Encounter
After completing the simulation, patients reported feeling
prepared to actively participate in a future medical visit with
their provider (mean 3.35, range 1-4), which did not significantly
change at the 1-month follow-up (P=.47). In addition, after
completing the simulation, patients’ agreed that they were more
likely to ask questions in the clinic visit and give their doctor
details about how their health is affecting them personally (mean
3.24, range 1-4), which was maintained at the 1-month follow-up
(mean 3.31; P=.43). Finally, at both the post survey and 1-month
follow-up, patients agreed that they felt more confident in their
ability to ask questions, tell their provider how they are feeling,
and work with their provider to make a treatment plan. There
was no difference in scores across the time points (P=.12; Table
2).
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Table 1. Participant characteristics.
Characteristics

Mean (SDa) or n (%)

Patient characteristics
Age

57.62 (14.57)

Gender
Male

16 (47)

Literacy levels
7th to 8th grade

11 (32)

High school

23 (68)

Education level
Less than high school

1 (3)

high school/GEDb/technical

9 (27)

Some college

8 (24)

College degree

15 (46)

Patient insurance
Private

9 (27)

Medicare

10 (29)

Medicaid

10 (29)

None

2 (6)

Other

3 (9)

Provider characteristics
Age

40.34 (9.44)

Gender
Male

19 (54)

Occupation
Physician/family medicine

12 (34)

Physician/internal medicine

22 (63)

Nurse practitioner

1 (3)

Rank
Attending

26 (74)

Resident

9 (26)

Degree
MDc/DOd

34 (97)

NPe

1 (3)

Mean years at clinic

7.48 (6.53)

Provider communication skills training

a

A little

8 (42)

Some

7 (37)

Quite a bit

4 (21)

SD: standard deviation.

b

GED: General Educational Development.

c

MD: Doctor of Medicine.

d

DO: Doctor of Osteopathy.

e

NP: nurse practitioner.
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Table 2. Comparisons of patient survey responses across all three time points.
Patient measures

Response range

Presimulation

Postsimulation

1-month follow-up

mean (SD )

mean (SD)

mean (SD)

a

a

F

P

PAMb score

0-100

63.60 (15.39)

62.61 (13.35)

62.83 (14.57)

1.86

.18

Antibiotic beliefs

1-4c

1.85 (0.42)

1.74 (0.41)

1.76 (0.48)

14.10

.001

Antibiotic knowledge

1-4

3.01 (0.42)

3.26 (0.43)

3.08 (0.46)

31.16

<.001

Decision-making preference

1-4c

2.66 (0.73)

2.85 (0.73)

2.83 (0.78)

1.94

.17

Patient-provider orientation: shared power

1-4c

2.06 (0.44)

2.01 (0.40)

2.02 (0.41)

1.86

.18

Preparedness to act

1-4

-

3.35 (0.59)

3.25 (0.53)

0.74

.47

Behavioral intent

1-4

-

3.24 (0.57)

3.31 (0.52)

0.81

.43

Confidence to act

1-4

-

3.32 (0.61)

3.34 (0.57)

−1.62

.12

SD: standard deviation.

b

PAM: Patient Activation Measure.

c

Lower scores indicate more accurate beliefs about antibiotics and shared power in the clinic encounter.

Subanalysis of Patients With Low PAM Scores
Results of the subanalysis showed that patients with low PAM
scores demonstrated similar improvements in accurate beliefs
regarding antibiotic use at the postsurvey (mean 2.04) and
1-month follow-up (mean 2.01; F1,9=10.88, P=.01). Moreover,
knowledge about antibiotics significantly improved
postsimulation (mean 3.23) and then decreased at the 1-month
follow-up (mean 2.89; F=28.531,10, P<.001). At the baseline
(presimulation) assessment, patients in the lower PAM levels
tended to prefer their doctor make the final decisions about their
care at the previsit assessment (mean 2.58) as well as somewhat
agree that patients and providers should be equal partners in the
decision-making process (mean 2.40). After completing the
simulation and at the 1-month follow-up, patients reported a
significant improvement in attitudes about their role in
decision-making (F1,9=17.19, P=.002). Although patients’
preference for being actively involved in the decision-making
process with their provider improved across time (mean 2.69
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[postsimulation] and 2.64 [1-month]), the change was not
significant (F1,10=0.45, P=.52). Similar to the total sample,
patients in the low PAM levels did not exhibit changes in PAM
scores across time (P=.58; Table 3).
Patients with low PAM scores also agreed that they felt better
prepared to ask their doctor questions, express their concerns,
and discuss treatment options after completing the simulation
(mean 3.24) and at the 1-month follow-up (mean 3.33). There
was no significant differences in the mean scores across time
(F1,6=−0.55, P=.60; Table 3). Similarly, these patients agreed
that they were more likely to ask questions in the clinic visit
and give their doctor details about how their health is affecting
them personally (mean 3.25; range 1-4), which was increased
significantly at the 1-month follow-up (mean 3.50; t5=−2.24,
P=.08). Finally, in terms of confidence to engage in the
conversation, patients agreed that they felt more confident in
their ability to ask questions at the post survey (mean 2.93),
which significantly increased at the 1-month follow-up (mean
3.33; t5=−2.34, P=.07; Table 3).
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Table 3. Comparisons of low PAM patient survey responses across all three time points (n=13).
Patient measures

Response range

Presimulation

Postsimulation

1-month follow-up

mean (SD )

mean (SD)

mean (SD)

a

a

F

P

PAMb score

0-100

39.00 (5.66)

40.90 (6.79)

40.90 (5.72)

0.32

.58

Antibiotic beliefs

1-4c

2.40 (0.20)

2.04 (0.27)

2.01 (0.44)

10.88

.01

Antibiotic knowledge

1-4

2.86 (0.25)

3.23 (0.39)

2.89 (0.23)

28.53

<.001

Decision-making preference

1-4

2.58 (0.49)

2.69 (0.48)

2.64 (0.71)

0.45

.52

Patient-provider orientation: shared power

1-4c

2.40 (0.20)

2.27 (0.16)

2.17 (0.30)

17.19

.002

Preparedness to act

1-4

-

3.24 (0.71)

3.33 (0.27)

−0.55

.60

Behavioral intent

1-4

-

3.25 (0.42)

3.50 (0.32)

−2.24

.08

Confidence to act

1-4

-

2.93 (0.52)

3.33 (0.50)

−2.34

.07

SD: standard deviation.

b

PAM: Patient Activation Measure.

c

Lower scores indicate more accurate beliefs and shared power in the clinic encounter.

Provider Results
The Effect of the Simulation of Providers’ Perception
of Patient Engagement in Their Self-Management
Before engaging with the simulation, providers held high
positive beliefs about patient’s involvement in their
self-management (mean 78.19, range 0-100). These ratings
remained high (mean 76.47) immediately after completing the
simulation as well as at the 1-month follow-up (mean 77.15).
There were no significant differences across time (F1,34=0.11,
P=.74; Table 4).

The Effect of the Simulation on Providers’ Level of
Preparedness, Confidence, and Behavioral Intent to
Effectively Communicate With Patients
Immediately after completing the simulation, participating
providers felt that doctors would be better prepared to have an
effective conversation with patients (mean 3.45), actively engage
patients in the conversation (mean 3.48), and feel confident in
their abilities to engage and respond to patients’ biomedical and
psychosocial concerns (mean 3.33). Similar to the postsimulation
results, providers continued to agree that doctors would be better
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prepared, confident, and able to effectively engage in
conversations about antibiotics, respond to patient emotion, and
invite patients to be active participants in the medical encounter.
All providers also felt doctors would be more prepared to have
an effective conversation about antibiotics with patients (Table
4). There was no differences in scores across time for each of
the measures (P>.10).

The Effect of the Simulation on Providers’ Perceptions
of Shared Decision-Making
Before completing the simulation, providers felt that they
already engaged patients in the shared decision-making process
(mean 3.24, range 1-4) and that decision-making process should
be a collaborative process (mean 1.82, range 1-4; lower scores
indicate more collaboration). Immediately after completing the
simulation, there was a significant increase in providers’
attitudes about patients’ collaborative involvement in the shared
decision-making process (mean 1.62, F1,33=8.03, P=.01; Table
4). However, this score returned to the baseline level at the
1-month follow-up (mean 1.82). There was no change in
providers’ perceived use of shared decision-making skills with
patients from the presurvey to 1-month follow-up (F1,34=1.61,
P=.21).
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Table 4. Comparisons of provider survey responses across all three time points.
Provider measures

Response range

Presimulation

Postsimulation

1-month follow-up

mean (SD )

mean (SD)

mean (SD)

a

a

F

P

CS-PAMb

1-100

78.19 (13.02)

76.47 (13.34)

77.15 (14.44)

0.11

.74

Shared decision-making

1-4

3.24 (0.38)

-

3.35 (0.38)

1.61

.21

Patient-provider orientation: shared power

1-4c

1.82 (0.37)

1.62 (0.32)

1.82 (0.39)

8.03

.01

Satisfaction

1-4

-

3.25 (0.28)

-

-

-

Preparedness to act

1-4

-

3.45 (0.50)

3.34 (0.44)

−0.36

.73

Behavioral intent

1-4

-

3.48 (0.47)

3.42 (0.44)

−0.84

.42

Confidence to act

1-4

-

3.33 (0.60)

3.31 (0.41)

−1.30

.22

SD: standard deviation.

b

CS-PAM: Clinician Support for Patient Activation Measure.

c

Lower scores indicate shared power in the clinic encounter.

Findings by Provider Rank
In cross-sectional analysis, comparing the data by provider rank
(resident vs attending), there were no significant differences
between the groups before completing the simulation. At the
1-month follow-up, attendings were more likely to agree that
patients should be actively involved in the shared
decision-making process (mean 3.38 vs 3.28, P=.01), whereas
residents were more likely to believe patients should play a
shared role in the visit than attendings (mean 1.78 vs 1.83,
P=.09). Results of the GLM showed no difference in scores by
provider rank across time (P>.10).

Discussion
Principal Findings
This pilot study provided a unique opportunity to evaluate a
brief 15-min simulated role-play conversation with a virtual
patient or provider designed to promote effective communication
and collaborative decision-making between health care providers
and patients in order to improve intermediary health outcomes,
including over-prescribing of antibiotics. Although there were
not changes in activation scores for patients, the findings
indicate that patients’ experienced short-term positive benefit
on beliefs about antibiotic use and a positive, albeit intermediate,
impact on patients’ knowledge about antibiotics. Patients with
lower levels of activation, in particular, exhibited positive,
short-term benefits in increased intent and confidence to discuss
their needs and ask questions in the clinic visit and attitudes
about engaging in shared decision-making with their provider.
In particular, 79% of patients who saw their doctor after
completing the simulation reported that it helped them in talking
with their doctor. The results also suggest small immediate gains
in providers’ attitudes about shared decision-making. Providers
also felt that doctors would be better prepared and confident to
have collaborative conversations with patients as well as create
an environment conducive to active patient involvement in the
encounter after completing the simulation. In particular, 77%
of providers reported that the simulation had a positive impact
on the way they now communicate with patients, 65% indicated
that it helped them have a conversation with a patient about
http://mededu.jmir.org/2017/1/e7/
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antibiotics, and 94% said they intent to further invite patients
to ask questions and participate.
These findings support the role of utilizing simulated role-play
conversations with virtual humans for the purpose of improving
communication and relational (ie, empathy) skills in a variety
of domains. Specifically, previous research has identified needed
skill frameworks, training, practices, and elements of effective
relationships that can be integrated in digital interventions to
improve social emotional and communication skills, and drive
positive behaviors [46]. Virtual simulations such as those used
in this study, offer the ability to explore situations that would
be stressful in person in a controlled environment to enhance
the training and evaluation of critical communication skills [47].
Moreover, simulated role-play conversations with virtual
humans allow an opportunity for extensive repetitive practice
with feedback without consequence to a real patient, allowing
for mastery learning [48]. Given these advantages, there has
been an increase in the use of simulated role-play conversations
with virtual humans to improve patient and provider
communication in medical education as well as clinical settings.
For example, the MYSELF project was developed to train
providers in the expression and recognition of emotions and
interpersonal communication skills through the use of an
emotionally expressive virtual patient [49]. Other
computer-based programs have been developed to improve
pharmacy students’ motivational interviewing skills [50],
medical students’ history-taking and basic communication skills
[51], and promote healthy behaviors in patients with low health
literacy [52].
A strength of this study was the use of an evidence-based
simulation that leveraged virtual humans to improve users’
social emotional skills, empathy, motivational interviewing,
and the use of sound communication tactics (ie, shared
decision-making) that have been linked to sustained behavior
change [53,54]. Moreover, the Kognito Conversations provide
risk-free realistic role-plays that are sustainable and have high
fidelity as opposed to face-to-face experiences, which are
difficult to scale, expensive, and dependent on the skill and
experience of each individual trainer and his or her knowledge
of the population being trained. Finally, performing in front of
JMIR Med Educ 2017 | vol. 3 | iss. 1 | e7 | p. 10
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others such as peers or instructors can increase the likelihood
a trainee will feel embarrassment or social evaluative threat (ie,
fear of being evaluated in a social setting) [55,56]. Both negative
emotions in general and social evaluative threat in particular
are known to impede cognitive performance [57-62]. Despite
the many strengths of this approach, this pilot study offered
several opportunities to improve on the simulation. For example,
to mitigate the decline in knowledge experienced by patients at
the 1-month follow-up visit, the final version of the simulation
now includes a “teach-back” by the virtual doctor where learners
are asked to explain in their own words why an antibiotic will
not help a cold. The main points about antibiotic use are also
now repeated within the simulation and in personalized feedback
sessions through brief animated movies. To further improve
communication skills, additional text was added to the
performance dashboards, explaining the score the learner
received in each area, and suggesting ways to do better in future
visits. Changes were also made to draw learners’ attention to
the Coach Advice button.

Limitations
Several limitations of the study are worth noting. First, this was
a single-group pre-post study. The lack of a control group limits
our ability to attribute changes in participant’s behavioral
intentions, attitudes, and perceptions of communication
exclusively to the simulation. Moreover, it is possible that
increased awareness from completing the presimulation
assessments diminished our ability to detect significant changes
in the postsimulation assessments. However, the primary focus
of this pilot study was to establish the preliminary efficacy of
this approach and not statistical significance. Relatedly, changes
in scores from postsimulation to the 1-month follow-up may
reflect a decay effect over time and not long-term change. The
knowledge gained from this project will be used to develop the
evidence for a larger randomized control trial. Second, the small
sample size prohibits making any statistical inference
generalizations about the study measures reliability (ie, alpha
scores) and requires replication in a larger sample. Third, since
the primary focus of this study was the use of a tablet-based
simulation, a selection bias may be present whereby patients
with low levels of computer literacy or poor vision may be
underrepresented. To mitigate this risk, we implemented several
strategies to increase the generalizability of this approach to all
patient populations including the use of audio for the dialog and
ensuring that the text was written at or below a 6th-grade reading
level. Moreover, only 20% of individuals (13 patients and 4
providers) contacted to participate in the study declined, of
which there were no differences in demographics between
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participants and nonparticipants; the most common reason for
both patients and providers was lack of time. Fourth, participants
were only permitted one opportunity to practice a one 10-15
min role-play conversation. Normally users have unlimited
opportunities to practice multiple different conversations within
a single simulation as well as opportunities to engage in these
practice over time. Another important limitation is that the study
design neither allows for definitive conclusions about whether
the simulation affected patients’ actual level of engagement in
their care nor whether shared decision-making as opposed to
patient engagement was the primary communication strategy
through which change occurred. Future studies should seek to
disaggregate patient engagement from shared decision-making
to elucidate the specific elements of communication that are
associated with changes in patients’ knowledge and beliefs
about antibiotic use. Moreover, future research should determine
which elements of shared decision-making (ie, adequate
information-exchange, taking into account patients’ values and
preferences) are needed to improve patient outcomes.
Preliminary results from this study suggest that patient-provider
communication does not necessarily need to include patient
participation in the final decision-making in order to be
effective.
Finally, the external validity of our findings may be limited as
a high percentage of the study participants (82%) were highly
activated (as determined by PAM scores) at baseline
(presimulation), even though the target audience for the
simulation content was individuals with lower activation scores.
This left little room for growth and could offer a plausible
explanation for any nonsignificant findings. It is also plausible
that the lack of significant findings was due to a baseline effect
due to high levels of awareness about the problems with the
overuse of antibiotics by patients and providers at the
presimulation assessment.
In conclusion, this pilot study provided preliminary evidence
on the efficacy of a simulation to improve patient-provider
communication for engaging in collaborative conversations and
decision-making on short-term improvements in patients’
knowledge and beliefs about antibiotic use. Future research
should examine whether repeated opportunities for patients to
use the simulation and practice the skills being taught may lead
to sustained improvements in knowledge, beliefs, and behaviors.
Moreover, although providers of all levels derived some benefits
from the simulation, residents and medical students may
experience the greatest gains in improving their communication
skills for challenging conversations and attitudes about
patient-centered care.
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