
Page 1/30

Virtual patient simulation to improve nurses’
relational skills in a continuing education context: A
convergent mixed methods study
Geneviève Rouleau  (  genevieve.rouleau.chum@ssss.gouv.qc.ca )

Universite Laval https://orcid.org/0000-0003-1093-6577
Marie-Pierre Gagnon 

Universite Laval
José Côté 

Universite de Montreal
Lauralie Richard 

University of Otago
Gabrielle Chicoine 

Universite de Montreal
Jérôme Pelletier 

Universite du Quebec a Rimouski

Research article

Keywords: computer simulation, communication, nursing continuing education, motivational interviewing,
mixed method, nurses, relational skills, simulation training, virtual patient simulation, HIV

Posted Date: July 16th, 2020

DOI: https://doi.org/10.21203/rs.3.rs-43757/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-43757/v1
mailto:genevieve.rouleau.chum@ssss.gouv.qc.ca
https://orcid.org/0000-0003-1093-6577
https://doi.org/10.21203/rs.3.rs-43757/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/30

Abstract
Background Nurses must meet professional standards by attending continuing education activities.
Despite the potential of virtual patient simulation in nursing education, it has rarely been used in nurses’
continuing education to address relational skills. We developed an automated virtual patient simulation
informed by motivational interviewing to enhance nurses’ relational skills. The simulation features an
HIV-positive man struggling to adhere to his medication. Quizzes and feedback loops embedded in the
simulation allow learners to observe the consequences of their choices. This study aimed to assess
nurses’ perception of simulation’s acceptability. Speci�c objectives were: to measure the simulation
design elements, its role in supporting practice, its quality and technology acceptance, and the
achievement of learning objectives; to explore nurses’ learning experience.

Methods We performed a convergent mixed methods study by combining a quantitative pre-experimental,
one-group post-test design and a qualitative exploratory study. We used convenience and snowball
sampling approaches to select registered nurses (n=49) working in Quebec, Canada, who self-reported as
having basic computer literacy skills. Participants completed an online sociodemographic questionnaire,
consulted the simulation, and �lled out an online post-test survey. Descriptive statistics (mean, SD,
median, interquartile range) were used to present quantitative �ndings. From the 27 participants who
completed the simulation and post-test survey, �ve participated in a focus group to explore their learning
experience. The discussion transcript was subjected to thematic analysis.

Results Nurses perceived the simulation to be highly acceptable. They rated the global system quality
and the technology acceptance with high scores. They reported having enjoyed the simulation and
recommended other providers use it. Four qualitative themes were identi�ed: motivations to engage in the
simulation-based research; learning in a realistic, immersive, and non-judgmental environment; perceived
utility of the simulation; and perceived di�culty in engaging in the simulation-based research.

Conclusions The simulation contributed to knowledge and skills development on motivational
interviewing and enhanced nurses’ self-con�dence in applying relational skills. Simulation holds the
potential to change practice, as nurses become more self-re�ective and aware of the impact of their
relational skills on patient care. Relational skills are fundamental to high-quality nursing care.Trial
registration:ISRCTN18243005, retrospectively registered on July 3 2020.

Background
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Throughout their career, healthcare professionals including nurses must meet professional standards by
attending continuing education (CE) activities [1, 2]. Fostering professional growth, career satisfaction
and goal achievement, these CE activities allow nurses to maintain and update their competencies, and
ultimately, to provide high quality and safe nursing care to patients [2, 3]. Considering the barriers that
keep some healthcare professionals from attending CE activities, such as staff shortage, cost, travel time,
and competing demands [4], the use of virtual patient (VP) simulation in health professions education is
a promising training modality to consider. VP simulation can be de�ned as an interactive computerized
simulation that relies on real-world patient scenarios for the training, education, and assessment of
healthcare professionals [5]. VP simulation makes learning �exible and convenient, as users choose the
time and space where training occurs. It can also reduce the use of costly resources, and be disseminated
to a broad range of healthcare professionals in various settings across far ranging geographical areas [6,
7]. Simulation gives nurses the opportunity to practice with a VP in a safe learning environment; indeed,
they can make mistakes without causing real patients any harm [8].

Use of VP simulation in health professional training has grown exponentially in the past decade, as many
literature reviews in the �eld have shown [6, 9–13]. Medical education is the most targeted context in
these reviews, followed by nursing. When the discipline of nursing is explored, the studies included in the
reviews have mainly focused on undergraduate nursing students; the uptake of VP simulation for
practicing nurses remains low. Simulation-based learning experience showed a smaller effect size of
simulation-based research among staff nurses than among nursing students [14]. One possible
explanation of this difference lies in the challenges that nurses experience in the clinical setting (e.g.
supplies, time, costs) that could hinder simulation-based research in practice and, consequently, reduce
its potential effectiveness.

In an integrative review (n = 18 studies) focusing on web-based simulation used in nursing education
programs [6], most of them (n = 10) focused on procedural skills (procedural e-simulation) involving
nurses’ use of clinical reasoning in various situations such as cardiac resuscitation, recognition and
management of critically ill patients, and care for children. In eight programs, nurses or nursing students
were taught about communication and interpersonal skills (situational e-simulation) or technical skills
(technical e-simulation), such as intravenous cannulation [6]. The use of VP simulation to improve
relational skills is documented among students and other healthcare providers [9, 13], but it is less
common among graduate nurses in a CE context [6].

In response to the paucity of this type of educational intervention for nurses, and based on a previous
qualitative study exploring nurses’ practice and challenges in the context of HIV care [15], we developed a
VP simulation with the aim to improve nurses’ relational skills [16]. The clinical case scenario is the story
of Mr. Wilson, an HIV-positive man having di�culty taking his antiretroviral therapy. The clinical content
is informed by motivational interviewing (MI) [17]. The core of the simulation is then focused on applying
relational skills consistent with MI (e.g., asking open-ended questions, using re�ective listening), rather
than acquiring HIV-speci�c knowledge. The screen-based simulation allows users to interact with a two-
dimensional animated VP character (see Fig. 1). The simulation includes a prebrie�ng video and text, an
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electronic patient record, a glossary, and a simulated nurse-patient consultation. The narrative-simulated
consultation encompasses quizzes and feedback loops, in which the learners’ choices and decisions can
in�uence the VP’s speech. Green and red labels were also used as visual and theoretical cues to qualify
the nurse-patient dialogue and acted as feedback. Key elements of the simulation are described
elsewhere1 and are summarized in Additional �le 1 in the CONSORT-EHEALTH [18].

Aims and objectives

This study aimed to quantitatively and qualitatively assess the acceptability of a VP simulation to
improve nurses’ relational skills in a CE context. Acceptability is de�ned as “a multi-faceted construct that
re�ects the extent to which people delivering or receiving a healthcare intervention consider it to be
appropriate, based on anticipated or experienced cognitive and emotional responses to the
intervention”[19].

Our speci�c research objectives were: a) to measure the extent of the VP simulation nurses’ perceived
acceptability in regards of the simulation design elements, of the global system quality and the
technology acceptance, of the role simulation plays in supporting nurses’ professional practice, and of
the achievement of learning objectives; b) to explore nurses’ learning experience; c) to deepen
understanding of how the VP simulation can contribute to nurses’ uptake of relational skills, to overall
learning and its transfer into practice.

Methods
Study design

We conducted a convergent mixed methods study (Fig. 2) [20]. First, we carried out a pre-experimental
study with a one-group post-test design [21] to measure nurses’ perceptions of the VP simulation. Second,
we used a qualitative exploratory design [22] to describe nurses’ learning experience and to further
nuance and deepen our understanding of the acceptability of the intervention by using complementary
topics that were not covered by the quantitative component. The purpose of the integration of
quantitative and qualitative �ndings was to compare and contrast both components to provide a
comprehensive picture of the VP simulation’s contribution to nurses’ learning. The samples from the
quantitative and qualitative components were interdependent as participants were required to complete
the VP simulation and the post-test survey before being invited to take part in the focus group.

Various reporting guidelines are presented. We reported the quantitative component including the
simulation description with the CONSORT EHEALTH [18] and the guidelines for healthcare simulation
research [23](Additional �le 1). We used the CHERRIES for Internet e-surveys [24](Additional �le 2); COREQ
for the qualitative component [25] (Additional �le 3) and GRAMMS for the mixed methods study [26]
(Additional �le 4).

Quantitative component
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Sampling and recruitment

We used convenience and snowball sampling approaches to select registered nurses working in Quebec
(Canada) who self-reported having basic computer literacy skills. We used in-person and online
recruitment strategies. We distributed lea�ets at a conference involving nurses interested in HIV care and
at clinical settings. Information was also communicated via online professional newsletters and e-mail to
members of the Quebec Order of Nurses [27] and of the HIV mentoring program [28]. Nurses were also
asked to share the information with their colleagues (snowballing). Table 1 contains a summary
describing the nurses’ journey in the research process.

Table 1
Nurses’ journey in the research process

Enrollment,
intervention and
data collection

Activities

Enrollment: pre-
intervention and
recruitment

[March 22–August
5, 2019]

Received online information about the study and the consent form
(LimeSurvey)

Agreed to previously meet eligibility criteria to get access to the
sociodemographic questionnaire: holding a valid nurse’s practice licence
(participants had to click this criterion online on LimeSurvey)

Filled out online pre-intervention questionnaire, including sociodemographic
characteristics, computer literacy skills, MI training, and recruitment strategies
(LimeSurvey)

Virtual patient
simulation
intervention
(approximately 45
minutes)

[March 22–August
5, 2019]

Received access to the MedicActiv [29] simulation platform via a secure URL
that contained a unique code for the study

Created an online account

Watched prebrie�ng video or read scripted text

Had unlimited access and exposition to full simulated scenario (including the
patient’s electronic record, glossary, and the preprogrammed nurse-patient
consultation) during the study period

Data collection
(post-intervention)

Quantitative
component [March
22–August 5,
2019]

Qualitative
component
[September 2019]

Received online post-test survey (LimeSurvey); completion was mandatory to
receive a certi�cate for three hours of accredited CE

Participants who �nished all the VP simulation and �lled out the post-test
survey were quali�ed as “completers.” The others were called “non-completers
(i.e. they completed at least the pre-intervention questionnaire, but did not �nish
the VP simulation).

Online focus group (voluntary)

Outcome measures
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Global system quality and technology acceptance
We slightly adapted the French-language version [32] of the Technology Acceptance Model [33] to
measure these two main dimensions (total: 27 items): 1) global system quality and 2) technology
acceptance. Global system quality is divided into the following constructs: system quality (5 items);
information quality (3 items); service quality (3 items); and, user interface design quality (3 items).
Technology acceptance includes: perceived usefulness (3 items); perceived ease of use (3 items);
perceived enjoyment (3 items); and, intention to use (4 items). The higher the score (range of averages:
1−4), the greater the overall acceptance. The reliability of the original instrument [33] is demonstrated by
a Cronbach alpha of 0.70 to 0.96 while our adapted version of the scale showed these psychometric
properties: 0.68 to 1.00.
The simulation’s role in supporting nurses’ professional practice
Inspired by a validated French translation [34] of the Role of Simulation in Nurse Education Questionnaire
[35] targeting the clinical preparation of students graduating from nursing programs, we developed a 22
item-tool. It evaluated the actual and anticipated impact of simulation on the nurse-patient relationship
and on nurses’ communication skills, learning, and con�dence in their ability to transfer the relational
skills into practice.
Achievement of the learning objectives
This tool was developed to assess nurses’ agreement with the achievement of learning objectives (8
items) following their participation in the simulation.
Other questions, measures, and data
Open-ended questions were asked in the post-test survey to gain complementary insights about: a) the
VP simulation design elements (e.g. comments about the electronic patient record, �delity); b) the
achievement of additional learning objectives; c) the most and least appreciated elements of the VP
simulation; d) recommendations to improve the simulation.
The pre-intervention questionnaire included information on nurses’ sociodemographic characteristics,
such as age group, gender, education level, workplace setting, previous MI training, and computer literacy
skills.
Sample size

We collected quantitative data with LimeSurvey (LimeSurvey Project Team / Carsten Schmitz, 2020) with
online post-test survey totalizing 80 closed questions on: 1) VP simulation design elements; 2) global
system quality and technology acceptance; 3) role of simulation in supporting nurses’ professional
practice; 4) achievement of learning objectives. We used a 4-points Likert scale (1 = Strongly disagree; 2 = 
Disagree; 3 = Agree; 4 = Strongly agree). We developed the majority of the questionnaire for this study
(Additional �le 5), except the Technology Acceptance Model.

Virtual patient simulation design scale
This scale development was informed by Simulation Design Scale [30] to measure nurses’ perceptions of
the simulation design elements (23 items) : 1) context of the VP simulation / prebrie�ng (3 items); 2)
glossary (4 items); 3) electronic patient record (1 item); 4) quizzes, feedback, and labels (11 items); 5)
�delity (4 items). Fidelity is the extent to which the VP simulation approaches reality [31].
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A total of 30 participants was targeted to take part in the simulation and �ll out the post-test survey. This
sample size was determined according to recommendations for pilot studies [36, 37], considering that
acceptability is often an element that is assessed in these type of studies [38].
Quantitative data analysis
A descriptive statistical analysis was conducted using Microsoft Excel version 2013 (Microsoft
Corporation). Means (m), standard deviations (SD), median (med), and interquartile range (IQR) were
calculated for continuous variables as well as for counts and percentages for the categorical variables.
Fisher’s exact test was performed to compare the proportions of participants’ characteristics at baseline
between completers and non-completers. This statistical test is justi�ed when the sample size is small
[39].
Qualitative component
Data collection
The focus group used a semi-structured conversational approach. It aimed to describe in greater detail
and further nuance participants’ experience of the VP simulation as well as deepen our understanding of
particular quantitative items, such as the utility of the VP simulation. The questions used to guide the
focus group (Table 2) covered these topics: motivations, perceived di�culties for study participation, and
concrete implications for nursing practice. The data collection was performed online through
synchronous interactions using the Zoom videoconferencing platform (Zoom Video Communications
Inc., 2016). The discussion was recorded after receiving participants’ consent.

Table 2
Examples of questions used to guide the focus group

• I’d like to hear about what led up to your participation.
o How did you hear about the project?
o What motivated you to take part?
o How did you get the idea of participating in the simulation?
• In the survey you �lled out, everyone agreed or strongly agreed that participating in the virtual
simulation was a useful learning experience for their ongoing professional development. How was the
simulation useful in your respective work contexts? What did you gain from it?
• What are the strengths of this simulation? What are its weaknesses or areas that could be improved?
• In your opinion, what could explain why some people did not �nish their participation in the simulation?
What di�culties did you yourself encounter?
• What tangible effects did your participation in the simulation have on your practice? What do you take
away from this training activity?
Qualitative data analysis
The focus group recording was transcribed verbatim. Qualitative data analysis followed an inductive and
iterative process. We thematically analyzed narratives from the focus group [40, 41]. Coding was led by
GR and involved comparison across transcripts. The team members were involved in discussions of
preliminary thematic �ndings and throughout the data interpretation process. NVivo Software Pro 12
(QSR International Pty Ltd, 2018) was used to facilitate data management and organization.
Mixed methods integration
Once quantitative and qualitative data were collected and analyzed separately, both components were
integrated using a comparison of results strategy [42]. We �rst used a weaving technique, inspired by
Fetter et al. [43, 44], that aims to narratively group both quantitative and qualitative �ndings under a
mixed methods interpretation. For this interpretation process, we utilized the four stages of the pillar
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integration process (Fig. 3) [45] to visually compare quantitative and qualitative components and
integrate them into a joint display (Additional �le 6).

Results
Participants’ �ow chart and characteristics

The participant �ow chart of completers (n = 27) and non-completers (n = 22) is presented in Fig. 4.

Most of the completers held a bachelor’s degree. They had been working as nurses for an average of
18 years. Eighteen nurses (66.67%) had experience as HIV nurses. Eight nurses (30%) had previous MI
training. Majority of participants (25/27, 93%) reported being con�dent in their computer skills.

From these 27 completers, �ve nurses took part in the qualitative component: two men and three women.
They worked with different clienteles, including people living with HIV (PLHIV). Four nurses were trained
in MI. Additional completers and non-completers’ characteristics are presented in Table 3.
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Table 3
Nurses’ sociodemographic characteristics, computer literacy skills, MI training and recruitment strategies

Characteristics Completers
(n = 27)

Non-
completers (n 
= 22)

p

valuea

Focus
group

(n = 5)

Age group, n (%)     0.89  

25−34 7 (25.93) 5 (22.73)   1 (20.00)

35−44 8 (29.63) 7 (31.81)   0 (0.00)

45−54 8 (29.63) 5 (22.73)   4 (80.00)

55 and over 4 (14.81) 5 (22.73)   0 (0.00)

Gender, female, n (%) 22 (81.48) 18 (8.82) 0.74 3 (60.00)

Education levels, n (%)     0.58  

Associate’s degree 3 (11.11) 5 (22.73)   0 (0.00)

Certi�cate/ Bachelor’s degree 19 (70.37) 13 (59.09)   3 (60.00)

Specialized graduate diploma/Master’s
degree/PhD

5 (18.52) 4 (18.18)   2 (40.00)

Employment, n (%)     0.06  

Full time 19 (70.37) 20b (90.91)   5
(100.00)

Part time 8 (29.63) 1(4.55)   0 (0.00)

Title, nc (%)     0.56  

Nurse-clinician 14 (48.28) 8 (32.00)   2 (33.32)

Nurse 4 (13.79) 7 (28.00)   0 (0)

Research nurse 4 (13.79) 2 (8.00)   0 (0)

Assistant head nurse/head nurse 2 (6.90) 4 (16.00)   1 (16.67)

Professor 1 (3.45) 2 (8.00)   1 (16.67)

Researcher 1 (3.45) 0 (0.00)   1 (16.67)

Otherd 3 (10.34) 2 (8.00)   1 (16.67)

Years of practice as nurse, mean (range) 18.37
(1−42)

18.59 (3−37)   23(8−32)

Quebec area, n (%)     0.77  
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Characteristics Completers
(n = 27)

Non-
completers (n 
= 22)

p

valuea

Focus
group

(n = 5)

Montreal 14 (51.85) 13 (59.09)   4 (80.00)

Outside Montreal 13 (48.15) 9 (40.91)   1 (20.00)

Experience as HIV nurse, n (%)     1.00  

No 9 (33.33) 8 (36.36)   2 (40.00)

Yes 18 (66.67) 14 (63.64)   3 (60.00)

Years of practice as HIV nurse

Mean (range)

9.87e (0.17f

−23)
6.92 g

(1−19)

  13.5 h

(4−23)

Previous MI training, n (%)     0.75  

I don’t know 0 (0.00) 1 (4.55)   0 (0.00)

No, I haven’t received training 17 (62.97) 12 (54.55)   1 (20.00)

No, I haven’t received training, but I have
done self-training (autodidact)

2 (7.40) 3 (13.63)   1 (20.00)

Yes 8 (29.63) 6 (27.27)   3 (60.00)

Previous experience with VP simulation, n
(%)

    0.72  

No 26 (96.30) 20 (90.90)   5
(100.00)

Yes 1 (3.70) 1 (4.55)   0 (0.00)

Don’t know 0 (0.00) 1 (4.55)   0 (0.00)

Con�dence in using technology, n (%)     0.82  

I do not at all feel con�dent in my skills 0 (0.00) 0 (0)   (0.00)

I feel somewhat con�dent in my skills 2 (7.41) 1 (4.55)   (0.00)

0I feel con�dent in my skills 13 (48.15) 13 (59.09)   (0.00)

I very feel con�dent in my skills 12 (44.44) 8 (36.36)   5
(100.00)

Participation in this web-based research is
stressful, n (%)

    0.60  

Strongly disagree 15 (55.56) 10 (45.45)   4 (80.00)

Disagree 11 (40.74) 11 (50.00)   1 (20.00)
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Characteristics Completers
(n = 27)

Non-
completers (n 
= 22)

p

valuea

Focus
group

(n = 5)

Agree 1 (3.70) 0 (0.00)   0 (0.00)

Strongly agree 0 (0.00) 1 (4.55)   0 (0.00)

Recruitment strategies, n (%)     0.80  

In person i 16 (59.26) 11 (50.00)   5
(100.00)

HIV mentoring program 6 (22.22) 5 (22.73)   0 (0.00)

Quebec Order of Nurses 5 (26.32) 6 (27.27)   0 (0.00)

a The p value was calculated with Fisher’s exact test

b One person indicated “retired”. We considered it as a missing value in the Fisher’s exact test
calculation

c The n per category of participants is calculated by the total numbers of responses instead of the
sample size, because some participants indicated more than one title. Completers indicated 29
responses, the non-completers, 25, and the participants of the focus group indicated 6 responses.

d Pharmaceutical representative, senior advisor/specialized clinical analyst, manager, nurse
practitioner

e 4 missing values

f 0.17 year: 2 months

g 3 missing values

h 1 missing value

i Nurses heard about the project through student-researcher or by coworkers.

All participants’ recruitment strategies

Participants were recruited in person (28/49, 57.14%) i.e. by being informed by a colleague or by the
student-researcher; by e-mails sent by the Quebec Order of Nurses (11/49, 20%) and the HIV mentoring
program (10/49, 20%).

Quantitative �ndings of completers

The detailed quantitative �ndings are presented in Additional �les: the simulation design elements
(Additional �le 7), the global system quality and technology acceptance (Additional �le 8), the role of the
simulation (Additional �le 9), and the learning objectives achievement (Additional �le 10). Highlights are
presented in each subsection.
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Simulation design elements

A great majority (93%) of participants watched the video content and 78% read the corresponding text on
the context of the simulation. Most of participants (89%) felt that, to understand this context, it was key
to have access to both text and video.

All participants agreed that the labels constructively supported their learning. Some 96% found that these
cues were key to qualifying the content of the nurse-patient dialogue.

All participants agreed that quizzes made them re�ect on their nursing practice and they saw themselves
in the quiz answers.

Almost all participants (96%) agreed that the feedback was provided in a timely manner (i.e. as the
consultation progressed). All participants agreed that the feedback allowed them to make connections
between the simulated situations and the theoretical elements of MI.

A majority of participants agreed with the simulation’s �delity: the patient’s story (96%), the HIV-positive
man’s appearance (96%), the nurse-patient interactions (93%), and the nurse’s o�ce (85%) were all
perceived as authentic.

Global system quality and technology acceptance

The mean score was rated a 3.65 (±0.48) for the service quality construct among participants who used
the VP simulation support services (11/27). The interface design quality (3.54 ±0.55) was the second
construct with the highest score of the global system quality dimension, followed by system quality
(3.51±0.54) and by information quality (3.49±0.50).

Participants had a good intention to use (3.53±0.60) the VP simulation. Nurses perceived enjoyment
(3.47±0.57) and an ease of use (3.42±0.67) with the simulation. The lowest mean score of the
technology acceptance dimension was the perceived usefulness (3.35±0.71), which is, above all, highly
acceptable. The role of simulation in supporting nurses’ professional practice

The items with the highest scores were: simulation led nurses to re�ect on their practice in general, not
just with PLHIV (3.58±0.58); the content will lead nurses to improve their communication skills with
clienteles other than PLHIV (3.50±0.51), the health of PLHIV (3.50±0.51), and the quality of therapeutic
relationships with PLHIV (3.50±0.51).

Achievement of learning objectives

Scores on the achievement of objectives ranged from 3.35 to 3.58, indicating a favourable assessment
by participants. These two learning objectives had the highest scores: identi�cation of traps within
nursing interventions that can shut down communication with the patient (3.58±0.50), and those that can
optimize openness to the patient’s experience (3.54±0.51).
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Qualitative �ndings

Four main themes are presented: 1) Motivations to engage in the simulation-based research; 2) Learning
in a realistic, immersive, and non-judgmental environment; 3) Perceived utility of the simulation; and, 4)
Perceived di�culty in engaging in the simulation-based research.

Motivations to engage in the simulation-based research

Participants identi�ed several reasons for taking part in the simulation-based research. First, the
simulation offered accreditation and was free of charge, which were appealing incentives. Second, nurses
reported that their interest and curiosity had been stirred by the learning modality, which was perceived as
innovative, stimulating, and interactive, and by the way MI could be transposed into technology:

I was curious to see this new training modality because I have already followed MI training, and
sometimes we’d practice with a coworker. I was curious to see how far we could get with the simulation.
(Female nurse-manager)

Nurses perceived that the simulation could be applicable and coherent in their own practice with different
clienteles (e.g. youth, people with hepatitis C), and, more broadly, to a variety of contexts:

[The simulation] was addressing the issue of adherence to HIV treatment and I felt that [the topic] �t in
well with my practice. (Male assistant head nurse)

I thought [the simulation] was something that was interesting and not just about HIV [...] it was something
that could be transferred to other areas of activity. (Female school nurse)

Finally, the desire to learn new knowledge or strengthen existing knowledge about MI and HIV were
factors motivating nurses’ participation.

Learning in a realistic, immersive, and non-judgmental environment

Two nurses who were experienced in providing HIV care reported the VP’s story to be an uncommon one
for non-adherence, but felt that it was nonetheless credible and realistic. What they felt to be most
important was the nurse-patient interaction, which allowed to immerse themselves in the simulation:

Maybe this is because I’ve done a lot of work around the issue of taking antiretroviral treatment, so I
found the [VP’s] situation ... maybe less typical... At the same time, I realized that it was not necessarily
very important. Eventually, you forget about the situation, you know, because [the learning activity] is
more about how to react to interactions with the patient [...] I was more focused on what he was saying
than the image. I think it’s a really strong point of [the learning activity] that we got really into it. (Female
nurse-researcher)

One nurse’s �rst impression was the VP’s resemblance to a puppet, which lead him to wonder about the
seriousness of the learning activity. The patient’s appearance could have caused this participant to lose
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interest in the learning experience, but eventually this image of the VP gave way to a more human and
realistic impression:

At �rst, I thought [the VP] looked like a puppet [...] I kind of wondered if [the simulation] was for real. I don’t
really want to question its seriousness… Beyond the caricature, I could see the patient asking himself
questions; he was squinting a little. Human beings do that. They’re not puppets [...] And as I went along
doing the interview, I saw there was communication between the nurse and the patient. And [my
impression] faded away. (Male nurse case-manager)

Two participants compared the simulation to physical presence-based group learning, where MI must be
practiced through role-playing with a coworker. The simulation was seen as an advantageous way to
reproduce a real interaction with a VP, reducing the discomfort and bias of practicing with someone, and
fostering the learning progress:

In classic training activities, we practice with a coworker. I �nd that quite biased because we’ve both just
learned the theory; we try to apply it; the other person has just learned the same thing so, in the end, well,
we help each other only a little bit. But here, we were faced with a virtual character who is very realistic. I
�nd it even more real than with, shall we say, another trainee. But for people who are shy in groups, [the
simulation] is really very accessible and allows them to progress. (Male assistant head nurse)

Compared to group training activities, the simulation provides freedom while targeting individual learning
and performance:

I think that doing it one by one, well, alone, allows something that is not necessarily possible in a group
training activity. It’s even more in-tune with what you would actually do. There is no judgment. There are
no right or wrong answers. [The simulation] allows you to answer more freely. (Female nurse-researcher)

Finally, this participant summed up her experience: “I feel like I got real practice.” (Female school nurse).

Perceived utility of the virtual patient simulation

Developing re�ective learning and transferring it to practice

All the nurses mentioned the simulation’s capacity to promote mistake-based learning through quizzes
and feedback loops: 

It was fun because it’s like action/reaction. It was immediately obvious if you asked the question wrong,
you could see the effect. I found it interesting because if you took a wrong action, you could get back on
track. That way, we could understand why it was a mistake. (Female nurse-manager)

This participant, who did the entire virtual simulation twice, reported a progression of his learning,
building on the mistakes he had made:
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The �rst time, I made a lot of mistakes because I told myself that I was going to go with my knowledge
and experience. The second time, I did it with my new knowledge. It gives you parallel vantage point onto
yourself, onto your own beliefs. (Male nurse case-manager)

The simulation thus allowed participants to re�ect and take a critical look at themselves and their
practice, becoming aware of past mistakes and the impact of their interventions on their relationship and
interactions with patients: 

You’re never neutral in a MI. Yes, you’re the care provider, but you’re a person. It can set certain limits or
can even make you get stuck in it. [The simulation] makes you aware of who you are through all this.
(Male nurse case-manager).

Look, if patients don’t react or aren’t motivated, well, maybe it’s because I too am playing a part as the
care provider: maybe I am not addressing them in the right way, maybe I am not considering them in their
entirety, according to their beliefs and values. (Female nurse-manager)

The interactivity inherent to the simulation supports this re�exive process, which in turn can lead to
transferring learning to real practice, and thus improve it:

When you’re one-on-one [with a young person], sometimes you’ll answer off the cuff because you’re in a
hurry. If you’ve practiced [the situation] in simulation, you’re going to know that whatever you said was
not so great, you know, you’re going to question yourself. So, you’re going to be more careful when a
similar situation occurs in reality [...] I’m going to try saying it differently to help the person get a little
further. It makes you better. (Female school nurse)

This participant questioned his past interventions, in which he hastily presumed the cause of non-
adherence (e.g. relapse, substance abuse) when interacting with his clientele. After participating in the
simulation, this nurse stated his intention of changing his way of intervening so that he better
understands the patient’s situation, before drawing conclusions:

Do I go too fast sometimes? Telling myself that, well, he didn’t take it [his treatment], that he must have
relapsed, always jumping to my conclusions �rst. Don’t I miss things sometimes, too? I was thinking that
maybe now I will be more careful and try to understand the patient’s reasons and stop just saying ‘Ah,
well, he didn’t take it.’ (Male assistant head nurse)

Being present and revisiting relational skills

The simulation helped to underscore the importance of listening to patients. This meant being present,
available during the consultation and living in the “here and now”:

It helps nurses understand or realize that it’s important to listen, to be there in the here and now. More and
more, we have our electronic medical records, we write in the record and don’t even look at the patient. We
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no longer take the time to actually look at the patient because we are so busy on our computer... It’s really
worth it to sit down and look at the patient and just be present with them. (Female nurse-manager)

The simulation had a positive in�uence on revisiting ways of communicating and asking patients the
right questions to support them in re�ecting and identifying their own solutions:

I’d say it’s more in the way the questions are asked. It’s really focused on open-ended questions, and
solutions that come from the patient. We [nurses] may have solutions, but they have to come from them
[the patients], and that’s when they are most effective [...] How can we ask questions that bring out the
best in the patient? (Male nurse case-manager)

The simulation alerted the nurses and raised their awareness of how they relate to patients, creating
optimal conditions for successful relational practice and mobilizing communication skills that allow
patients to express themselves and, especially, to �nd their own solutions.

Acquiring and consolidating motivational interviewing knowledge and skills

One participant with no prior MI training considered the simulation to be an effective and e�cient way to
achieve intensive learning:

I’d read a little about MI, but I’d never done any training. I didn’t expect to learn so much in such a short
time. (Female nurse-researcher)

Moreover, for another participant, who had received training in MI and who does not practice directly with
patients, the key lays in putting theoretical elements into action with the VP. Consequently, the simulation-
facilitated practice helped reinforce her knowledge and feelings of competence in applying MI:

I had already had some MI training. [The simulation] reassured me a bit that, actually, I was competent
and that I would have been good, face-to-face, with a patient. So, it just con�rmed this for me. Because
there’s always a doubt about MI being this huge thing. But in the end, you know, we just lack practice. And
I found that the platform meant that I was able to strengthen my nursing practice and my past theoretical
learning, since I don’t see patients every day. (Female nurse-manager)

For the other three participants who had previous MI training, the simulation helped them better
understand the theory and refresh their knowledge, as well as learn how to better apply it. Simulation as a
learning modality thus seemed to bene�t nurses with various levels of MI training and knowledge.

Perceived di�culty in engaging in the simulation-based research

We asked participants in the focus group to re�ect on the di�culties they experienced in completing the
study, or those they heard their coworkers mention. Technical di�culties were noted as one of the main
potential explanations of some participants’ withdrawal, either because of the complexity of creating an
account, the delay between the characters’ words and movements, or the system’s slowness. Individual
perseverance became important in this context:
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I’m not saying the work �ow was slow... but maybe that’s why some people didn’t �nish the training
activity. I’m not saying it was repetitive, but maybe if they feel it was too slow... When the patient talks, he
moves his arms around, and sometimes there was a little delay. This was maybe a feeling I had, since I
was persistent at �rst. (Female nurse-manager)

One participant did not like the simulation’s lack of progress indicators, which she felt might also have
discouraged others. Individual and time-related elements were another hypothesis for some participants’
withdrawal:

Perhaps a lack of time or a drop in motivation along the way. When I start something, I like to �nish it. So
maybe it’s question of personality, too. (Female school nurse)

Integration of quantitative and qualitative �ndings into mixed method interpretations

Four mixed method interpretation �ndings describe how the VP simulation quality and element designs
contributed to nurses’ learning experience (see the joint display in Additional �le 6 for further detail).

In�uence of the simulation’s �delity on nurses’ impression of getting a real practice and of having an
immersive learning experience

While various simulation design elements were assessed quantitatively as being realistic, the qualitative
results provide insight into how �delity contributed to nurses’ immersion in their learning experience,
among other gains. The quantitative and qualitative results are therefore complementary. Participants
were able to overcome the VP’s appearance and become immersed in the scenario to focus on the nurse-
patient interactions. They also felt the simulation gave them an opportunity for real practice.

Simulation’s perceived �exibility, e�cacy, and control over one’s learning led to a positive learning
experience

As described in Additional �le 8, global system quality and technology acceptance were rated with high
scores. VP simulation offers �exibility for when and where learning occurs, it gives users control over their
learning, and it was generally perceived as more effective than other types of training. These aspects all
positively in�uenced participants’ learning experience. The qualitative �ndings supported the quantitative
results. All participants in the focus group appreciated being able to use the simulation during or outside
of work hours and even from home. The �exibility of the learning modality allowed them to consult the
simulation more than once. Compared to face-to-face training that requires trainees to practice with a
colleague, the simulation gave them practice with the VP that was both more realistic and less
intimidating. This modality therefore allows users to express a sincere response, without fear of making a
mistake in front of a group. Simulation also facilitates the evaluation of individual knowledge and
performance, rather than collective ones.

Taping self-awareness and re�ection in relational practice
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The quantitative results indicate that the high scores in favour of the role of simulation, quizzes, and
feedback prompted the participants to re�ect on their nursing practice, make connections between theory
and practice, learn from mistakes, and raise their awareness of elements that can facilitate or hinder
therapeutic relationships with patients. The qualitative results also enriched the quantitative results when
nurses gave concrete examples of their own communication styles that had been less effective in the
past (e.g. leading the consultation, making recommendations to the patient without asking permission,
jumping to conclusions too quickly) and that could be improved. The nurses said that practicing with the
VP and getting synchronous feedback that mirrors their actual practice would help them avoid replicating
ineffective patterns. The simulation therefore contributed to educating and raising awareness of self, as
nurse, and of others (i.e. patients), and underscored the importance of nurses’ presence, open-
mindedness, availability, and good listening.

Acquiring new knowledge and building self-con�dence

By assessing the role of simulation in supporting nursing practice, participants reported having learned
something new. They also expressed having built self-con�dence. Indeed, they felt capable of applying
communication skills and of facing similar situations with PLHIV and other clienteles in the future. The
qualitative results reinforce these �ndings, re�ecting the simulation’s in�uence on nurses feeling better
prepared and equipped to apply MI with their clienteles, to consolidate their practice, and thus to reinforce
their sense of con�dence and competence.

Discussion
Statement of main �ndings

Overall, nurses perceived that VP simulation is highly acceptable, if we consider that the great majority of
means were above 3, on the 4-point Likert scale. The quantitative results were highly consensual in
favour of simulation design elements, global system quality and technology acceptance, the simulation’s
role in supporting nursing practice, and the achievement of learning objectives. The qualitative results
nuanced, deepened, and even added new elements (e.g. motivation to participate and di�culties
encountered) to the quantitative results. The integration of quantitative and qualitative �ndings drew a
full portrait of the continuum of the nurses’ simulation-based experience, the VP elements that
contributed to their immersive learning, and its potential transfer to their practice. Four mixed method
interpretations were described: 1) In�uence of the simulation’s �delity on nurses’ impression of getting a
real practice and having an immersive learning experience ; 2) Simulation’s perceived �exibility, e�cacy,
and control over one’s learning led to a positive learning experience; 3) Taping self-awareness and
re�ection in relational practice; 4) Acquiring new knowledge and building self-con�dence.

Comparison with existing literature

The qualitative theme motivations to engage in the simulation-based research brings a new element to
the quantitative results, which could not capture this perspective. We created and reinforced what Moore



Page 19/30

et al. [46] call a teachable moment in order to in�uence the enrollment, participation, and engagement of
nurses in this learning activity. To do so, we shared information about the project via different channels,
with a view to reaching a variety of nurse pro�les. The majority of nurses who completed the VP
simulation was recruited through in-person strategy (16/27). The social in�uences, such as
recommendations by colleagues, are recognized as facilitators to the self-directed learning of physicians
in CE, alongside with affective attitude (e.g. professional interest, motivation, willingness) and training
accreditation [47]. Learners’ characteristics/qualities, like perseverance and the desire to �nish what has
been started, are also considered to be elements that can affect both learning and the motivation to
engage in the simulation [30, 48].

VP simulation led to immersive, realistic, active, and constructive learning experiences. Prebrie�ng was
planned in the VP simulation codevelopment process [16] and is considered a best practice [INACSL, 49,
50]. Prebrie�ng is known as a facilitation method and a preparatory activity to ready learners for the
simulation-based experience. The red and green labels were cues that served as feedback, and were also
used as a facilitation method to orient learners through the simulation [INACSL, 49].

Feedback is considered to be the most important feature of effective learning [11, 51]. Indeed, it can
support learners’ self-assessment of their skills and allow the progression, development, and
maintenance of those competencies [51]. In the quantitative results, participants reported appreciating
the timing of the synchronous feedback. The timing of feedback can indeed play a role in learning, as can
its source (how it is provided, by whom) and type (i.e. outcome or process-based). One other meaningful
feature of the simulation is the opportunity of deliberate and repetitive practice, which can impact
learning [51, 52], unlike other educational interventions, such as conferences or lectures in which learners
are often passive recipients of “inert” information [53].

In light of our results and when comparing with the literature, it is reasonable to believe that different
modes of �delity, be it physical, conceptual, emotional/experiential [54, 55], not only affected participants’
learning, but also their engagement, overall experience, and immersion in the simulation [51, 54-56].
Physical �delity refers notably to the VP’s appearance and the nurse’s virtual o�ce. In the VP simulation,
conceptual �delity is illustrated by the if/then concept [54, 55]: if the learner adopts a relational skill
consistent with MI (e.g. a guiding style of counseling vs a directing one), then it will open the dialogue
with the patient. One participant clearly expressed this mode of �delity by the “action/reaction principle.”
Finally, participants in the focus group reported the sense of having truly practiced; they found that
simulation was an effective learning approach, re�ecting the emotional and experiential mode of �delity
[54]. This mode refers to the learner’s emotions, feelings, and beliefs relating to their entire experience of
participating in the simulation [54, 55].

It would seem that the bene�ts of the simulation extend beyond the learning of the recommended
communication techniques to encompass a relational component: being present, taking the time to listen
carefully and understanding patients without falling prematurely into professional preconceptions. This
relational component is aligned with partnership, one of the vital aspects of MI [17] that has to do with
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seeing the world through the patient’s eyes without imposing the nurse’s view. Another important �nding
of this study is the re�ective learning developed during nurses’ simulation-based experience. Re�ection
was indeed central to the learning experience because it played a double role, as both a re�ective
methodology (i.e. synchronous feedback used to promote re�ection and to learn from one’s mistakes)
and a learning outcome [57] (i.e. VP simulation allowed nurses to develop re�ective learning). Re�ection
is considered to be a means of supporting professional development [58] and has the potential to
transform experience into new learning [59].

Our �ndings also corroborate those of a qualitative study that explored how VP simulation in�uenced the
non-technical skills (such as communication) of undergraduate nursing students [7] and undergraduate
health professional education [13]. The �ndings suggest that students acknowledged the importance of
communication and listening to their patients. The VP “opened their eyes” to the impacts either effective
or poor communication had on healthcare [13]. VP simulation exerted a positive in�uence on students, by
reinforcing or teaching new communication skills, providing opportunities for practicing those skills and
for building their con�dence in applying them, and developing speci�c verbal and nonverbal
communication skills [7].

Strengths and limitations

As far as we are aware, this is the �rst study to examine the acceptability of a VP simulation informed by
MI to improve nurses’ relational skills in a CE context. This mixed methods study led to a gain in
complementary and rich data, providing a comprehensive picture of nurses’ learning experience. The
convenience sampling and snowball approaches allowed us to recruit nurses with various pro�les who
work in different settings, thus adding to the richness of the �ndings. It would have been useful to also
explore the reasons why nurses abandoned the simulation; but this was unfortunately not possible. The
�ndings may have been tainted with participation bias, given our sample had to complete 100% of the
simulation and the post-test survey. This could explain the consensual �ndings in favour of the VP
simulation.

Implications for research

The variety of the nurses’ pro�les provided insight into the transferability of the VP simulation beyond the
�eld of HIV care. In the post-test survey, nurses recommended the simulation to other healthcare
professionals. Further research could focus on simulation acceptability for a variety of providers.
Subsequent research would be necessary to explore the in�uence of contextual enablers/barriers (e.g.
resources, structure, organizational culture) and those that are related to healthcare professionals
themselves (e.g. role, work structure, habits, competing demands) when using VP simulation to apply the
resulting MI-inspired relational skills. Considering that re�ective learning was an important �nding, this
aspect could be deepened by exploring the underlying causal mechanisms that lead users to improve
their relational skills and to put these latter into practice. Future work could be guided by these research
questions: What are the contexts and mechanisms that allow healthcare professionals to integrate MI-
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consistent relational skills into their professional practice? How does the VP simulation produce different
outcomes?

Conclusions
Relational skills are fundamental to high-quality nursing care. Findings from this mixed methods study
provided critical insight into nurses’ perception of the simulation’s high acceptability. It holds potential to
change practice, as nurses become more self-re�ective and aware of the impact of their relational skills
on patients. VP simulation particularly contributed to knowledge development on MI, on how self-
con�dence in applying relational skills can be increased by practicing with the VP. Nurses’ participation in
the simulation contributed to immersive, positive, and constructive learning experiences. The study
highlights the value and novelty of VP simulation for CE in nursing.
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Figure 1

Screenshot of the virtual patient simulation

Figure 2

Convergent mixed methods design
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Figure 3

Pillar integration process, adapted from Johnson et al. [45]
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Figure 4

Flow chart of the completers and non-completers Legend *: The student-researcher and most of the
participants kept in touch via e-mail during the research period. Reminders were sent to participants to
invite them to complete the VP simulation. During asynchronous e-mail communications, some
participants indicated the reasons for not completing the study.
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