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Abstract 

Background  The aim of the present study was to determine the impact of an innovative interprofessional educa-
tional activity on healthcare professional students’ learning. The educational activity targeted student knowledge 
of opioid use disorder (OUD) and perceptions of working with an interprofessional team while caring for patients 
with OUD.

Methods  Students from nursing, pharmacy, physician assistant, dentistry, social work, and medicine programs were 
recruited to participate in the interprofessional educational activity. The educational experience included seven 
asynchronous modules and a virtual synchronous escape room. Prior to the educational programming, participants 
completed a pre-survey that assessed their knowledge and attitudes towards working on an interprofessional team 
and perceptions of patients with OUD. The asynchronous modules were required in order to participate in the escape 
room and each module contained its own pre/post quiz to assess student knowledge.

Results  A total of 402 students participated in the course. Prior to participating in the course, students disagreed 
that they had extensive educational experience with SUD (2.45 ± 0.79). The students displayed significant improve-
ment in the knowledge based areas after completing the seven asynchronous modules. The largest significant 
area of knowledge-based improvement was seen in treatment of OUD where on the pre-quiz 65.54 ± 20.21% were 
answered correctly compared to 95.97 ± 9.61% on the post-quiz. Participation in the escape room significantly 
changed the students’ perceptions of working in interprofessional teams while managing patients with OUD. 
Of the eleven perception variables assessed, seven showed a significant increase in the post-survey. Follow-
ing the escape room, participants also strongly agreed that they now would refer patients to colleagues in other 
disciplines.

Conclusions  An interprofessional educational experience including both an asynchronous course and virtual 
synchronous escape room can increase participant knowledge around OUD and may improve student perceptions 
of working with an interprofessional team and caring for patients with OUD.
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Introduction
Despite efforts to reduce the impact of the opioid cri-
sis, the opioid epidemic has continued to surge [1]. 
In the United States, the most recent estimate is that 
more than six million individuals suffer from opioid 
use disorder (OUD) and 109,680 drug overdose deaths 
occurred in 2022 [2, 3]. During the first wave of the 
opioid epidemic from 1999 to 2010, prescription opi-
oids were the primary driver of opioid overdose deaths 
[3]. The second wave (2010 to 2013) saw an increase 
in heroin related deaths and the third wave (2013 to 
present) has been associated with synthetic forms of 
opioids [3, 4]. A recent survey of the health profes-
sional schools in Ohio identified inconsistencies in the 
training of healthcare professionals in substance use 
disorder (SUD) and OUD [5]. There is, therefore, a crit-
ical need to enhance the interprofessional education of 
healthcare professionals on SUD and OUD [6]. Further, 
an interprofessional approach to training healthcare 
professional students about OUD and SUD has been 
suggested as the educational standard [7, 8]. Because 
healthcare professionals do not work in silos when pro-
viding care for patients with SUD, an interprofessional 
educational approach more closely resembles the true 
nature of the health care model [8].

A recent study of the pedagogical design of interpro-
fessional escape rooms on knowledge recall and inter-
professional skills demonstrated the positive impact an 
escape room design had on outcome measures [9, 10]. 
The escape room model has also been shown to facili-
tate communication and appreciation for an interpro-
fessional approach to health care [11]. Furthermore, 
an in person escape room has been shown to improve 
pharmacy student knowledge with regards to SUD [12].

Ojeda et  al., found that not all healthcare profes-
sionals with prescribing or dispensing authority were 
educated on how to screen for OUD, the association 
of adverse childhood experiences (ACEs) and SUD, 
the signs of SUD or how to use the prescription drug 
monitoring program (PDMP) system [5]. One novel 
aspect of this survey was that it included a focus on 
how healthcare students are trained on the relationship 
between ACEs and SUD. As patients that have experi-
enced ACEs have a positive association for adulthood 
prescription opioid misuse [13] and are disproportion-
ately represented in patients with SUD [14]. The aim 
of the present study was to determine the impact of 
an innovative interprofessional educational activity on 
healthcare professional students’ learning. The educa-
tional activity specifically targeted student knowledge 
of opioid use disorder (OUD) and student perceptions 
of working with an interprofessional team and caring 
for patients with OUD.

Materials and methods
The Institutional Review Board (IRB) at The Ohio State 
University approved this study (protocol #2022E0900).

Study design
The research design used a quasi-experimental pre/post-
test survey design with no control groups. A total 402 
health professional students from 13 programs repre-
senting eight universities in Ohio elected to participate in 
the course in the spring of 2023 and 379 students agreed 
to participate in the associated research study. A state-
wide approach was utilized in order to have the largest 
impact on healthcare professional training. These stu-
dents were given the option to participate through their 
respective academic institutions’ required or elective 
courses that incorporated SUD in the curriculum. Prior 
to the educational programming, participants completed 
a pre-survey that assessed their attitude towards work-
ing on an interprofessional team and perceptions of SUD 
and patients with OUD. The questions regarding inter-
professional teamwork were adapted from the Attitudes 
Toward Health Care Teams (ATHCT) scale [15] and a 
survey constructed to assess perceptions towards caring 
for patients with SUD and OUD [16]. The students then 
completed the 7-module asynchronous course around 
key concepts related to OUD: 1) Neurobiology of SUD; 
2) Treatment of OUD Part 1; 3) Treatment of OUD Part 
2; 4) ACEs; 5) Social Determinants of Health; 6) Moti-
vational Interviewing; 7) Ethics and Stigma. The educa-
tional objectives from each of the asynchronous modules 
can be found in Supplemental Appendix. Each of the 
asynchronous modules were approximately 1 h in length 
and contained both a pre- and post-quiz in which the stu-
dents had to receive at least an 80% on the post-quiz in 
order to “unlock” the next module. The first attempt on 
the post-quiz was used for assessment purposes.

In the synchronous interprofessional escape room, stu-
dents worked in interprofessional teams to solve a com-
plex patient case. The post-survey following the escape 
room contained the same knowledge and attitudes ques-
tions as the pre-survey and additionally included ques-
tions about intended behavioral changes as a result of the 
educational program. Pre- and post-quizzes and surveys 
were aggregated to protect participant anonymity.

Asynchronous and synchronous module development
An educational committee was formed in May 2021 
consisting of 32 faculty from healthcare programs from 
across Ohio. The committee represented medicine, phar-
macy, nursing, dentistry, and physician assistant pro-
grams and was tasked with creating and implementing 
this educational experience. From this larger group, a 
subcommittee was formed which met monthly to work 
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towards this goal. While the committee considered using 
an in-person, hybrid, or virtual event, it proceeded with 
a virtual model leveraging both asynchronous and syn-
chronous components to increase accessibility of the 
program to students across Ohio. Once the format was 
decided, the committee partnered with an instructional 
design and educational technology team to create the 
learning material utilizing best practices in pedagogy and 
accessibility.

The asynchronous modules described above were 
housed in a Public-Facing learning management system 
(Canvas), which allowed students from many institutions 
to register for the course. Each asynchronous module 
followed a similar format which included an overview 
of the topic, pre-assessment, module content, and post-
assessment. Content experts representing pharmacy, 
nursing, social work, and physician assistant programs 
collaborated to provide module content. These experts 
employed a variety of teaching methods in the asynchro-
nous modules including recorded voice-over PowerPoint 
lectures, podcasts, guided readings, and a 360-degree 
interactive scenario which immersed students into the 
life of a person with SUD. The instructional design team 
reviewed each submitted learning material to ensure that 
relevant learning objectives and contextual information 
(e.g., overview text, priming questions) were included 
and embedded into the course template inside of Canvas 
for a simplified, consistent learning experience.

Following the completion of the asynchronous mod-
ules, students were required to attend a 3-h synchronous, 
virtual escape room hosted via Zoom in which they were 
assigned an interprofessional team to work through a 
complex patient case. To engage learners and encourage 
interprofessional collaboration, the educational commit-
tee implemented an escape room model for the patient 
case. Prior to completing the patient case, students were 
assigned to their interprofessional teams and placed into 
Zoom breakout rooms for 30 min to discuss their health-
care profession’s role in treating patients with SUD. Stu-
dents were then given access to the patient case materials 
and allotted 90 min to complete the escape room activity.

The instructional design team deployed several specific 
technologies in the design of the escape room to create 
an engaging, interactive, accessible, and authentic learn-
ing experience. Most escape room activities consisted 
of linked Canvas pages to simulate branching pathways 
with additional interactive content housed in either H5P 
(e.g., quizzes or interactive videos) or Echo360 videos or 
interactive media embedded on the Canvas page. Addi-
tionally, Microsoft Forms with free response questions 
were embedded on activity pages to encourage inter-
professional discussion and allow teams to provide their 
thoughts before progressing in the escape room activity.

The overall design of the escape room activities mim-
icked real-world scenarios. When the students first 
entered the escape room, they saw a patient in the emer-
gency room who was brought by his brother for a sus-
pected overdose. Through the successful completion of 
several activities where students practiced their skills 
related to motivational interviewing, medication rec-
onciliation, interpreting clinical notes and reports from 
the PDMP, addressing social determinants of health, 
prescribing medications for OUD and withdrawal, and 
interpreting serum drug levels and vital signs, students 
received the final code to unlock the medication needed 
to save their patient’s life. During the escape room activi-
ties, facilitators from across disciplines and institutions 
rotated through breakout rooms to ensure learners were 
not stuck on any of the activities and that they were pro-
gressing sufficiently. Upon completion of the escape 
room, students met to debrief and reflect upon the 
experience.

Data analysis
Pre- and Post-test and survey results were collected in 
Qualtrics. Data were analyzed in R 4.2.3 and the data was 
graphed with GraphPad InStat v.6.0 software. A 4-point 
Likert-type scale was used for survey responses whereas 
1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly 
agree. Likert-type scales are widely used in social science 
research and are usually treated as an interval level scale, 
but only if numbers are assigned to each potential sur-
vey response. By definition, response scales classified as 
interval level data are numerical, ordered with numbers 
assigned to each item on the scale. This gives the scale 
equal distance of measure between the response items, 
which by definition is interval level data. Therefore, the 
interval level data from Likert-type variables were com-
pared using a paired t-test. Significance was established 
at p < 0.05 a priori.

Results
Demographic data
Of the 402 students enrolled in the course, the major-
ity were nursing (53.7%) and pharmacy (35.1%) students 
with fewer students from physician assistant, dentistry, 
social work and medical programs (Table 1). Prior to par-
ticipating in the course, students disagreed that they had 
extensive educational experience with SUD (2.45 ± 0.79). 
However, most agreed that they had previous experience 
working on interprofessional teams (3.29 ± 0.78).

Asynchronous module knowledge assessment pre‑ 
and post‑participation
The students displayed significant improvement in 
the knowledge based areas after completing the seven 
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asynchronous modules. Knowledge of treatment of 
OUD scores improved following the intervention 
(pre 65.54 ± 20.21% vs post 95.97 ± 9.61%, p < 0.0001). 
Although, students performed better on the post-quiz 
compared to the pre-quiz following the module on ACEs. 
However, only 61.37 ± 21.52% were able to answer the 
post-quiz questions correctly (Fig. 1).

Escape room (synchronous module) pre‑ 
and post‑participation student attitudes toward IPE 
and SUD and OUD perceptions
Participation in the escape room significantly changed 
the students’ attitudes toward working in interprofes-
sional teams (Table  2). All 14 survey variables assessed 
pertaining to attitudes displayed a significant improve-
ment in the post-survey. Participation in the program 
also significantly changed the students’ perceptions 
of working in interprofessional teams while managing 
patients. Of the eleven perception variables assessed, 
seven showed a significant increase in the post-survey 
findings compared the pre-survey (Table 3). Of the four 
perception variables that did not display significant 
changes in the post-survey, students strongly agreed that 
recovery from SUD is difficult, that peer support can 
have a positive impact on recovery and they disagreed 
with the statement that “patients who use methadone 
or buprenorphine to treat their OUD are not really in 
recovery.”

Following the escape room, students strongly agreed 
that their intentions (Table 4) were to change and work 
collaboratively on interprofessional teams when work-
ing with patients with SUD. Further, they strongly agreed 
that they will refer patients to colleagues in other disci-
plines and would be less likely to stigmatize patients with 
SUD.

Discussion
The results of this study indicate that a virtual inter-
professional experience utilizing both asynchronous 
and synchronous components is an effective strategy to 
improve healthcare professional students’ knowledge and 
perceptions about working on interprofessional teams 
and caring for patients. The program described here 
highlights an innovative way to teach students about a 
particular healthcare issue and in this case, OUD.

Creating an educational experience that truly simulates 
interprofessional collaboration in a healthcare environ-
ment can be challenging for several reasons. One chal-
lenge is ensuring that many professions are represented 
on the team during the simulation. In this study, the 
majority of participants were from nursing and pharmacy 
programs. In Ohio, there are seven colleges of pharmacy 
which contributed to the increased number of pharmacy 
participants compared to other disciplines and one nurs-
ing program required the experience for their students, 
which increased the number of nursing students enrolled. 
While other programs (dentistry, physician assistant, 
social work, and medicine) were represented, it was to a 
lesser degree. When several pharmacy or nursing students 
had to be placed on a team, the researchers attempted to 
have several institutions represented when possible. This 
finding is similar to other interprofessional escape room 
research as many of them have been conducted with 
pharmacy and nursing audiences [9–12, 17]. One study 
aimed to prevent this problem by assigning roles to stu-
dents when they started the escape room. Wettergreen 
et al. [10] had students randomly select from an envelope 
a label with a title of a health professional to role play. In 
the present study, students worked within their academic 
discipline which allowed students to work with profes-
sional healthcare colleagues while maintaining their own 
healthcare role.

Our findings of improved attitudes toward and working 
in interprofessional teams is consistent with recent evalu-
ations of the use of escape rooms for interprofessional 
education. Interprofessional escape rooms have been 
shown to have a positive impact on the collaborative 
skills of health care students and that students report that 
escape rooms are a “fun way” to remove potential barri-
ers [9]. Friedrich et al. [11] also reported that the use of 
an interprofessional escape room encouraged teamwork 
and the overall promotion of interprofessionalism.

This study also demonstrated that the asynchronous 
modules significantly improved participants’ knowledge. 
The educational committee felt strongly that all learners, 
regardless of profession, institution, or year in their pro-
gram should enter the experience with similar founda-
tional knowledge, and therefore the asynchronous course 
would be required before a student could participate in 

Table 1  Demographic data of healthcare students participation

a 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree

Discipline N

(N = 402)

Nursing 216

Pharmacy 141

Physician Assistant 25

Dentistry 7

Social Work 5

Medicine 4

Other 4

Previous SUD and IPE Experiencea Mean ± SD

I have extensive educational experience 
with substance use disorder

284 2.45 ± 0.79

I have previous experience working 
on interprofessional teams

284 3.29 ± 0.78
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the escape room event. While one program described a 
1-h asynchronous lesson the students completed prior to 
the escape room [9], to date, none have had the additional 
standardized asynchronous content that we required  
students to complete before the escape room event.

One essential element for the success of this pro-
gram was the collaboration between the educational 
committee and instructional design team. This part-
nership made the creation of the virtual escape room 
possible as their team was able to leverage educational 

technology to make the activities engaging and interac-
tive. The instructional design team further ensured all 
activities and educational content were digitally acces-
sible for all learners. The instructional design team was 
available to help troubleshoot any logistical questions 
such as getting students enrolled in the course or tech-
nology problems that occurred during the escape room 
events. Throughout the development of the program, 
faculty met weekly with the instructional design team 
to discuss pedagogy, design activities, review digital 

Fig. 1  Asynchronous module knowledge assessment pre- and post-participation. Each value is the mean ± SD (n = 392–398). ****indicated 
a significant difference between pre and post module completion (p < 0.0001)



Page 6 of 8Schmuhl et al. BMC Medical Education          (2023) 23:917 

accessibility considerations, and anticipate potential 
user experience or technical concerns for program 
learners. For asynchronous modules, the instructional 

design team designed a template module with con-
sistent naming conventions, elements, and partici-
pation requirements. Additionally, the instructional 

Table 2  Escape room (synchronous module) pre- and post-participation student attitudes to IPEa

* Indicates significant difference between pre- and post- survey (p < 0.05)
a 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree

Attitudes toward IPE teams Pre-
Mean ± SD

Post-
Mean ± SD

p value

Patients/clients receiving interprofessional care are more likely than others to be treated 
as whole persons

3.49 ± 0.64 (N = 379) 3.76 ± 0.58 (N = 320) 0.000001554*

Developing an interprofessional patient/client care plan is excessively time consuming 2.29 ± 0.80 (N = 379) 2.52 ± 1.06 (N = 320) 0.001044*

The give and take among team members helps them make better patient/client care 
decisions

3.51 ± 0.68 (N = 377) 3.76 ± 0.51 (N = 320) 0.00000005851*

The interprofessional approach makes the delivery of care more efficient 3.55 ± 0.61 (N = 377) 3.76 ± 0.53 (N = 320) 0.000002649*

Developing a patient/client care plan with other team members avoids errors in deliver-
ing care

3.53 ± 0.62 (N = 377) 3.73 ± 0.53 (N = 320) 0.000005015*

Working in an interprofessional manner unnecessarily complicates things most 
of the time

1.76 ± 0.89 (N = 377) 2.00 ± 1.21 (N = 320) 0.004343*

Working in an interprofessional environment keeps most health professionals enthusiastic 
and interested in their jobs

3.15 ± 0.63 (N = 377) 3.55 ± 0.59 (N = 320) 3.341e-16*

The interprofessional approach improves the quality of care to patients/clients 3.69 ± 0.52 (N = 377) 3.83 ± 0.45 (N = 319) 0.0005952*

In most instances, the time required for interprofessional consultations could be better 
spent in other ways

1.89 ± 0.87 (N = 377) 2.07 ± 1.16 (N = 319) 0.02154*

Health professionals working as teams are more responsive than others to the emotional 
and financial needs of patients/clients

3.34 ± 0.67 (N = 377) 3.66 ± 0.59 (N = 319) 2.17e-10 *

The interprofessional approach permits health professionals to meet the needs of family 
caregivers as well as patients

3.52 ± 0.60 (N = 376) 3.72 ± 0.55 (N = 319) 0.00004282*

Having to report observations to a team helps team members better understand the work 
of other health professionals

3.58 ± 0.57 (N = 377) 3.76 ± 0.50 (N = 319) 0.00003636*

Hospital patients who receive interprofessional team care are better prepared for dis-
charge than other patients

3.61 ± 0.57 (N = 377) 3.77 ± 0.51 (N = 319) 0.00176*

Team meetings foster communication among team members from different professions 
or disciplines

3.60 ± 0.54 (N = 377) 3.81 ± 0.47 (N = 319) 0.000000124*

Table 3  Escape room (synchronous module) pre- and post-participation student perceptionsa

* Indicates significant difference between pre- and post- survey (p < 0.05)
a 1 = strongly disagree, 2 = disagree, 3 = agree, 4 = strongly agree

SUD Perceptions Pre-
Mean ± SD

Post- 
Mean ± SD

p value 

Recovering from SUD is difficult 3.78 ± 0.49 (N = 372) 3.80±0.50 (N=355) 0.6517 

Recovering from SUD is a lifelong process 3.72 ± 0.57 (N = 373) 3.82±0.50 (N=354) 0.03077* 

More work needs to occur to minimize stigma related to SUD 3.77 ± 0.49 (N = 373) 3.85±0.44 (N=355) 0.02677* 

Peer support can have a positive impact on chances of recovery 3.81 ± 0.45 (N = 373) 3.86±0.44 (N=355) 0.1525 

Access to available treatment options for individuals in need is currently a problem 3.63 ± 0.57 (N = 372) 3.77±0.52 (N=355) 0.0006107* 

Individuals with SUD have usually experienced significant adverse life events 3.42 ± 0.64 (N = 373) 3.71±0.52 (N=355) 2.2e-11* 

Healthcare providers treat individuals with SUD differently than other patients 3.15 ± 0.67 (N = 373) 3.24±0.69 (N=355) 0.07815 

Stigma among healthcare providers impacts the ability for patients with SUD to receive 
care

3.37 ± 0.69 (N = 372) 3.61±0.61 (N=355) 0.000001002* 

It is important for individuals with OUD to have access to naloxone kits 3.69 ± 0.56 (N = 373) 3.82±0.47 (N=355) 0.001672* 

Medications for OUD should be offered to all individuals with opioid use disorders 3.45 ± 0.67 (N = 373) 3.72±0.58 (N=355) 0.00000000746* 

Patients who use methadone or buprenorphine to treat their OUD are not really in recov-
ery

1.90 ± 0.97 (N = 373) 1.95±1.26 (N=355) 0.4397
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design team worked with faculty to ensure that their 
learning materials were embedded in a consistent for-
mat reviewing for digital accessibility and captioned, 
as appropriate. For the synchronous activities, the 
instructional design team proposed potential technol-
ogy solutions to enable various activities, storyboarded 
the flow of activities, developed and tested activities 
using a variety of e-authoring tools, and piloted those 
activities with their interns to ensure the activities 
functioned properly.

The multi-institutional nature of this program was also 
unique in that faculty and students from across Ohio (13 
programs from eight different universities) were able to 
learn with and from each other. Begley et  al. described 
the successful collaboration between a pharmacy pro-
gram and physician assistant program at different insti-
tutions to conduct interprofessional telehealth cases [17], 
but other interprofessional escape room programs have 
been held within a single institution. Utilizing video con-
ferencing platforms increases the feasibility of expanding 
this program to include healthcare students from across 
the country to engage in interprofessional education events.

The structure of the virtual escape room also proved 
to be beneficial for students. Taking time during the first 
30 min to discuss logistics, allow students to build com-
munity with their team, and meet the facilitators for the 
event appeared to help students feel comfortable navi-
gating the activity and resulted in minimal technology 
or logistics barriers while students worked through the 
escape room. After completion of the escape room, stu-
dents were asked to debrief with their team and return 
to the large group for debriefing questions prior to leav-
ing the event. In these sessions, students discussed what 
went well, what was most challenging, and provided con-
structive feedback.

A limitation of this study was the unequal represen-
tation of professions on the student interprofessional 
teams. Another potential limitation is that partici-
pants represented many levels of learners. Some were 
early in their professional program, while others were 
further along. While this allowed younger students to 

learn from older students and vice versa, some groups 
may have had different experiences depending on their 
team, which may have impacted their perceptions. 
Additionally, this study was a pre/posttest intervention 
study of an education intervention without a control 
group. Subsequently, we can only state that our stu-
dents learned from our pedagogical design and not that 
our methods were any better or worse than other peda-
gogical designs.

Conclusion
An interprofessional educational experience includ-
ing both an asynchronous course and virtual synchro-
nous escape room can increase participant knowledge 
and improves student perceptions of working with 
an interprofessional team and caring for patients. 
This model allows for standardization of content and 
increased accessibility for learners from many institu-
tions and healthcare programs to learn with and from 
each other.
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Table 4  Students’ intention to change following the escape room (synchronous module)a
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I intend to work collaboratively with interprofessional teams to care for patients at use for SUD 3.84 ± 0.45

I am more likely to refer my patients to colleagues in different disciplines 3.78 ± 0.49

I am less likely [stigmatize or make judgment upon] patients with SUD 3.83 ± 0.48

I better understand the challenges patients with SUD face when accessing the healthcare system 3.83 ± 0.48

I am confident in my ability to initiate discussions with my colleagues about OUD 3.80 ± 0.47
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