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Original Research

Advancing team cohesion: Using an
escape room as a novel approach

Tara N Cohen1 , Andrew C Griggs2, Falisha F Kanji1,
Kate A Cohen3, Elizabeth H Lazzara2, Joseph R Keebler2 and
Bruce L Gewertz1

Abstract

Objective: An escape room was used to study teamwork and its determinants, which have been found to relate to the

quality and safety of patient care delivery. This pilot study aimed to explore the value of an escape room as a mechanism

for improving cohesion among interdisciplinary healthcare teams.

Methods: This research was conducted at a nonprofit medical center in Southern California. All participants who work

on a team were invited to participate. Authors employed an interrupted within-subjects design, with two pre- and post-

escape room questionnaires related to two facets of group cohesion: (belonging – (PGC-B) and morale (PGC-M)).

Participants rated their perceptions of group cohesion before, after, and one-month after the escape room. The main

outcome measures included PGC-B/M.

Results: Sixty-two teams participated (n¼ 280 participants) of which 31 teams (50%) successfully “escaped” in the

allotted 45minutes. There was a statistically significant difference in PGC between the three time periods, F(4, 254)¼
24.10, p< .001; Wilks’ K¼ .725; partial g2¼ .275. Results indicated significantly higher scores for PGC immediately after

the escape room and at the one-month follow-up compared to baseline.

Conclusions: This work offers insights into the utility of using an escape room as a team building intervention in

interprofessional healthcare teams. Considering the modifiability of escape rooms, they may function as valuable team

building mechanisms in healthcare. More work is needed to determine how escape rooms compare to more traditional

team building curriculums.

Keywords

Communication and teamwork in health care, games, team communication, team collaboration, patient safety

Introduction

A major challenge facing healthcare organizations

today is creating effective teams. Healthcare teams

exist in all areas of a hospital system, including surgery,

nursing, radiology, human resources, information tech-

nology, and finance. Due to the complex nature of

healthcare systems, healthcare teams are commonly

forced to function with multidisciplinary and multi-

professional members, under extreme time pressures,

and with ambiguous information – frequently in high-

risk situations.1,2 Effective teams are contingent upon

effective teamwork, and teamwork is connected to the

quality and safety of healthcare delivery systems.3–5

Recent research has demonstrated the importance of

strengthening group cohesion or “an individual’s sense

of belonging to a particular group and his or her

feelings of morale associated with membership in the
group” to improve teamwork.6(p.482),7,8 With respect to
healthcare teams, Mickan and Rodger (2005) found
that cohesion is among six conceptual categories that
are consistently present when distinguishing effective
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teams.9 In one study, group cohesion was found to
increase job satisfaction and reduce emotional exhaus-
tion among providers.10 In another study it has been
found to be a significant predictor of patient falls in a
nursing home setting, with better work group cohesion
positively impacting patient safety.11

While effective teams are widely recognized as the
building blocks of patient-centered, quality care,12 and
the importance of group cohesion cannot be understat-
ed, team development opportunities are not typically
part of the healthcare educational process.13 Team-
building interventions to improve team outcomes are
also uncommon,14 despite evidence indicating that such
team-building activities improve team outcomes.15

One novel practice-based application for team-
building experiences involves escape rooms. Simulated
environments, such as escape rooms, present a unique
opportunity to study and enhance team cohesion.
Escape rooms are interactive experiences in which
teams are “locked in a room” with a series of puzzles
and tasks which they must work together to solve in
order to “escape” within a certain amount of time.16

Commercial escape rooms (those designed and used for
profit by individual companies) have been found to
provide participants with the opportunity to practice
collaboration skills, leadership skills and conflict
management.17

Given the inherent reliance of healthcare on effective
teams, escape room team interventions naturally have
multiple applications within healthcare and are receiv-
ing increased attention towards this end. One recent
literature review exploring escape rooms used in health-
care research identified 25 articles published within the
last three years.18 The papers identified in this review
discussed the use of escape rooms in a number of
healthcare domains including anesthesia, dentistry,
nursing, occupational therapy, pharmacy, emergency
medicine, public health, and radiology. Most articles
(84%) utilized escape rooms for education, while the
remaining focused on teambuilding and recruiting. In
this review, educational escape room studies focused
primarily on the development of technical skills, while
a smaller percentage explored non-technical skills.
Another review of 23 recently published articles
found that escape room activities may enhance team-
work and collaboration among healthcare populations
as well as facilitate the delivery of content aimed to
teach skills required in healthcare environments.19

For instance, escape rooms have been found to create
opportunities to practice non-technical skills,20,21

improve confidence among medical students,22 as well
as enhance communication and patient safety aware-
ness among interprofessional healthcare teams.23

Escape rooms have also been effectively utilized to
advance learning among pharmacy students24,25 and

radiology residents,26 and to educate healthcare learn-
ers about sepsis assessment27 and event reporting.28

Although there is evidence to suggest the utility of
escape rooms for enhancing teamwork, team outcomes,
and learning outcomes, there is limited literature inves-
tigating the use of escape rooms for improving cohe-
sion among healthcare teams. To our knowledge, only
three studies have investigated cohesion using an
escape room among adult groups of friends,29 univer-
sity students/recent grads30 and elementary students.31

Only two studies have explored this among healthcare
team members; one among dentistry students32 and
another among medical trainees.33 In all of these stud-
ies, cohesion was assessed either only immediately
after32 or both immediately before and after participa-
tion in the escape room. Because the influence of escape
rooms on cohesion is nascent with only two studies
focusing on healthcare teams and none of the prior
work examining cohesion over time, it is important to
expand this work to better understand the utility of
escape rooms to improve cohesion among healthcare
teams specifically. Moreover, cohesion emerges over
time as team members interact; therefore, it should be
explored longitudinally,8 something that has yet to be
studied (likely due to logistic challenges limiting longi-
tudinal measurement)8 among healthcare team mem-
bers using escape rooms.

Given the limited evidence of using escape rooms in
this way, coupled with the criticality of teamwork and
team outcomes concerning healthcare teams, the aims
of this pilot study are twofold: 1) to investigate the
value of an escape room for team building and 2) to
evaluate the role of an escape room as a mechanism to
improve perceived group cohesion longitudinally.

Method

This pilot study was conducted at a large, nonprofit
academic medical center in Los Angeles, California.
This research complied with the American
Psychological Association Code of Ethics and was
approved by the medical center’s Institutional Review
Board (IRB). Informed consent was obtained from
each participant.

Upon IRB approval, researchers developed the
escape room as a mechanism to study team behavior
and enhance team cohesion for employees at the med-
ical center. The study ran from October 1, 2018 to
January 17, 2019 in a simulation laboratory located
about one mile north of the main medical center.

Escape room

Teams of three to six individuals had to work together
to complete challenging tasks to “escape the room”

2 Journal of Patient Safety and Risk Management 0(0)



(i.e., solve over nine puzzles) as quickly as possible
within a 45-minute time limit. Participants could ask
for up to three hints which they had to request directly
from the room administrator who was observing them
from a separate control room. The control room was
configured with A/V equipment that allowed research-
ers to receive auditory and visual feedback from the
escape room and microphones that allowed for real-
time communication with participants over speakers
(see Figure 1).

The escape room was themed as a scientist’s labora-
tory (see Figure 2). This setting (as opposed to a med-
ical or clinical setting) was used to eliminate the
concern that certain individuals may feel more com-
fortable or experienced with the tasks and theme.
Upon entering the room, teams were informed that a
dangerous poison had been released into the air and

that they had only 45minutes to find the appropriate
components to create a cure. The escape room included
nine locked areas and employed a variety of puzzle
types, including finding hidden objects, jigsaw puzzle
assembly, and coordinated symbol retrieval (i.e.,
decoding a hidden message). If teams did not success-
fully solve each puzzle and create the cure as instructed
within the 45 allotted minutes, they would fail the task.

Prior to the activity, moderators, commonly known
as “game masters”,34 provided participants with a cos-
tume (a numbered lab coat to identify them for subse-
quent analysis, disposable bouffant cap, and protective
eyewear), and explained the rules of the activity. Costs
incurred in building the escape room were minimal, as
most supplies were obtained freely from storage units
or other parts of the hospital involved in simulation or
staff education.

Figure 2. Escape room configuration.

Figure 1. Control room setup.

Cohen et al. 3



Participants

All teams from the medical center (which houses 2,000

medical staff members and 10,000 employees) were

invited to participate in the research study and were

recruited using an internal, campus-wide newsletter.

Interested teams were sent an email that included a

description of the study, an information sheet, and a

link to an online demographic questionnaire and the

pre-escape room surveys. No clinical training or expe-

rience were required to participate in the escape room

and teams included individuals from clinical and non-

clinical departments of the medical center. Teams

consisted of between three and six team members

who currently work together (i.e., intact teams).

Research design

This pilot study employed an interrupted within-

subjects design, with pre- and post-escape room ques-

tionnaires; we collected measures of perceived group

cohesion immediately before, immediately after, and

one-month after the escape room activity for the pur-

pose of within-groups comparisons. Consistent with

the purpose of this research, escape room activities

focused on teambuilding and cohesion.

Measures

Before and at two time periods following participation

in the escape room (i.e. immediately after the escape

room and at one-month follow-up), participants rated

their perceptions of cohesion using the Perceived

Group Cohesion (PGC) scale35 (a six-item question-

naire with a seven-point, Likert-type scale). The cohe-

sion scale includes two dimensions: “Belonging”

(PGC-B), which measures a sense of belongingness

(association with cohorts), and “Morale” (PGC-M),

which measures feelings of morale (motivation to

achieve organizational goals).35

Finally, overall team performance was measured

using participants’ time required to escape and

number of hints used. During data analysis, authors

focused on changes in PGC scores after participation

in the escape room.

Procedure

After expressing interest in the escape room activity,

participants were scheduled and the following ques-

tionnaires were administered prior to participation in

the escape room activity: 1) a demographic question-

naire, 2) the Perceived Group Cohesion scale
On the day of participation, teams arrived at the

escape room location, completed the escape room expe-

rience, and answered post-participation questionnaires

(PGC). One month later, follow-up data collection was

conducted wherein prior participants were asked to

complete the PGC scale again. Data were analyzed

using SPSS Statistics (Version 24).

Results

Descriptive analysis

A total of 62 teams participated in the escape room

(n¼ 280 participants, 67% female, 33% male) of

which 31 teams (50%) successfully “escaped” in the

allotted 45minutes (see Table 1). A variety of health-

care teams participated. Included in the sample were

clinicians (18% – RNs, MDs, pharmacists, health tech-

nicians), administrators (67% – financial teams, proj-

ect/program coordinators, directors, managers,

recruiters, patient services representatives,

Figure 3. Perceived group cohesion – belong (PGC-B) and perceived group cohesion – moral (PGC-M), at pre-, immediate post-,
and 1-month follow-up escape room time periods.

4 Journal of Patient Safety and Risk Management 0(0)



administrative assistants), and researchers/engineers
(15% – researchers, engineers, analysts, graduate stu-
dents). While all participants were invited to give their
responses on the Perceived Group Cohesion scale, it
was not compulsory. As a result, the sample sizes
listed in the tables below vary as a function of the
number of survey responses that were collected at
each time period.

Reliability of dependent measures

Before beginning any analyses utilizing PGC, we first
assessed the reliability of the PGC scale at each time
period. A summary of reliability coefficients can be
found in Table 2. The PGC scale exhibited acceptable
reliability at each time period.

Multivariate differences in cohesion over time

A one-way repeated measures multivariate analysis of
variance (MANOVA) was used to assess differences in
perceptions of group cohesion (PGC-B and PGC-M) at
three time periods: before participation in the escape
room, immediately following participation in the
escape room, and a follow-up period one-month after
their participation in the escape room. PGC-B and
PGC-M were the dependent variables and time was
the independent variable with three levels. Means and
standard deviations are reported in Table 3. There was
a statistically significant difference between the three

time periods on the combined dependent variables, F

(4, 254)¼ 24.10, p< .001; Wilks’ K¼ .725; partial

g2¼ .275. This model accounted for approximately

28% of the variance in participants’ aggregated percep-

tions of group cohesion (see Figure 3).

Univariate differences in cohesion over time

There was a statistically significant difference in PGC-

B between the three time periods, F(2, 514)¼ 47.892,

p< .001; partial g2¼ .157. This model accounted for

approximately 16% of the variance in PGC-B. There

was also a statistically significant difference in PGC-M

between the three time periods, F(2, 514)¼ 47.554,

p< .001; partial g2¼ .156. This model accounted for

approximately 16% of the variance in PGC-M.
We performed multiple post-hoc paired samples

t-tests to identify where these significant differences in

PGC-B and PGC-M occurred among the three time

periods. These results are reported in Table 4. Both

variables significantly increased from baseline immedi-

ately following the escape room. Both variables signif-

icantly decreased from immediately after the escape

room to the one-month follow-up. Both variables

were significantly higher than baseline at the one-

month follow-up.

Table 1. Hints and time to complete.

Variable Minimum Maximum Mean Std. deviation

Number of hints used 2 3 2.82 .385

Amount of time taken to complete the room in minutes (if completed) 27.23 45.00 41.86 4.6

Table 2. Summary of reliability coefficients.

Measure Time period Cronbach’s alpha

Perceived group cohesion Pre-escape room .944

Post-escape room .975

One-month follow-up .968

Table 3. Descriptive statistics for PGC-B and PGC-M.

Variable N Mean Std. deviation

PGC-B (before escape room) 258 5.89 1.13

PGC-B (immediately after escape room) 258 6.53 0.92

PGC-B (one-month after escape room) 258 6.22 1.07

PGC-M (before escape room) 258 5.90 1.07

PGC-M (immediately after escape room) 258 6.54 0.89

PGC-M (one-month after escape room) 258 6.19 1.04

Cohen et al. 5



Correlations between performance variables and

perceived cohesion

Weused Pearson product-moment correlations to assess

relationships between measures of performance in the

escape room and PGC (PGC-B and PGC-M) at each

time period. There were weak, significant, positive cor-

relations between escape outcome and immediate post-

room perceptions of belongingness (r¼ .140, n¼ 280,

p¼ .019) and morale (r¼ .137, n¼ 280, p¼ .022).

Escaping the room was associated with higher percep-

tions of belongingness and cohesion immediately after

the activity. There were also weak, significant, negative

correlations between the amount of time taken to escape

the room in seconds with immediate post-room percep-

tions of belongingness (r¼�.139, n¼ 280, p¼ .02) and

morale (r¼�.140, n¼ 280, p¼ .019). Taking more time

to escape the room was associated with lower percep-

tions of belongingness and cohesion immediately after

the activity (see Table 5).

Discussion

In this pilot study, individuals reported a stronger sense

of group cohesion over time, but these measures

decreased at the one-month follow-up period. We did

not investigate the reason for decreased scores specifi-

cally; however, this may be attributable to decay, team

attrition, and institutional turnover that naturally

occurs in the span of a given month. Regardless, the

decrease in the PGC measure of cohesion does imply

that team-building efforts need a concerted sustain-

ment plan in order to secure results over time. Recent

work has echoed the importance of sustainment efforts

to ameliorate decay.36,37 Sustainment efforts are partic-

ularly valuable with healthcare teams, as healthcare

teams are prone to staff turnover and the resulting

reconfigurations of teams may result in detriments of
the team-building intervention.

Because all team-building efforts would require sus-
tainment plans to ensure that desired knowledge,
behaviors, and attitudes are exhibited without decay,
an escape room becomes a valuable interventional
strategy. Escape rooms encourage novel38 methods
that are easily adaptable for continuing education or
refresher courses. With more traditional teamwork cur-
riculum, it is often challenging to incorporate novel
materials; therefore, participants are simply exposed
to the same materials at later periods. Being exposed
to identical material has two drawbacks. One, learners
may begin to familiarize themselves with the material

and are able to maintain their scores simply due to
repeated exposure as opposed to actual learning.39

Two, learners may become less engaged and motivated
which can detract from learning.40,41 Future research,
however, should explore the use of an escape room
compared to more traditional continuing education
curriculums.

Limitations

Measures used in this study were self-report; therefore,
results are limited in that the data is based upon indi-
viduals’ self-perceptions. Similarly, the inability to
measure non-self-reported group cohesion precluded
any kind of comparison with the administered self-
report measures of team cohesion. However, percep-
tions have been found to be reliable predictors of
actual changes in teamwork dynamics; individual per-
ceptions of teamwork have been found to have the
potential to influence actual individual performance,

and thus, actual team performance.38 Further, evidence
suggests that perceptions of group cohesion are associ-
ated with job satisfaction and intent to stay in a current
role,42 and have been found to have a positive impact

Table 4. Significant differences in PGC-B and PGC-M across time periods.

Variable pair

Mean

difference

Std.

deviation t df

Sig.

(2-tailed)

PGC-B (before escape room) & PGC-B

(immediately after escape room)

�.633 1.202 �8.782 277 p< 0.01

PGC-B (before escape room) & PGC-B

(one-month after escape room)

�.337 1.060 �5.107 257 p< 0.01

PGC-B (immediately after escape room) &

PGC-B (one-month after escape room)

.312 1.000 5.025 259 p< 0.01

PGC-M (before escape room) & PGC-M

(immediately after escape room)

�.621 1.149 �9.013 277 p< 0.01

PGC-M (before escape room) & PGC-M

(one-month after escape room)

�.287 1.078 �4.279 257 p< 0.01

PGC-M (before escape room) & PGC-M

(one-month after escape room)

.358 1.024 5.629 259 p< 0.01

6 Journal of Patient Safety and Risk Management 0(0)
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on moderating negative effects of stress exposure
among nurses.43

Results reported in our study may also be limited by
demand characteristics or cues that make participants
aware of how they are expected to behave or what the
researcher expects to find (e.g., improved cohesion
after participation).44 In this study, the research team
made every effort to reduce demand (e.g., remaining as
neutral as possible when describing the research project
and collecting data); however, the nature of the activity
being a team-building exercise with surveys conducted
before and after participation may have been apparent
to a participant, raising the concern that they respond
“appropriately” in an effort to be a “good participant”.
Notably, determining the presence of demand charac-
teristics is difficult given that group cohesion was mea-
sured using a self-report survey, and was not explored
objectively.

Teams in this pilot study self-selected to participate
in the escape room, and likely consisted of members
who enjoyed working together. As a result, it is possi-
ble that teams were already highly cohesive prior to
participating in the study, potentially limiting the
study findings. Moreover, we focused on investigating
teams with stable membership (i.e., those with fixed or
consistent team members),45 despite many healthcare
teams involving dynamic membership. While it is pos-
sible that teams with dynamic team membership have
different perceptions of cohesion, it is still valuable to
assess teams with more stable membership as these
teams do exist in healthcare. Most teams in healthcare
are interprofessional; however, not all teams are
dynamic. Consider, for example, pediatric cardiac
teams,46 ophthalmology teams,47 and primary care
teams48 which often consist of the same group of indi-
viduals. Additional research efforts should compare
escape rooms as a team building intervention using
teams with dynamic membership.

Conclusion

This pilot study aimed to better understand the utility
of using an escape room as an interprofessional team
building intervention tool. Specifically, we sought to
understand how an escape room might influence per-
ceptions of cohesion in the healthcare setting. Our
results indicate that an escape room may be a worth-
while mechanism; however, we urge researchers to con-
duct more investigations as the evidence surrounding
escape rooms is still in its infancy.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship, and/or publication of this

article.

Funding

The author(s) received no financial support for the research,

authorship, and/or publication of this article.

ORCID iD

Tara N Cohen https://orcid.org/0000-0003-2137-6093

References

1. Salas E, Klein C, King H, et al. Debriefing medical

teams: 12 evidence-based best practices and tips.

Jt Comm J Qual Patient Saf 2008; 34: 518–527.
2. Schmutz JB, Meier LL and Manser T. How effective is

teamwork really? The relationship between teamwork

and performance in healthcare teams: a systematic

review and meta-analysis. BMJ Open 2019; 9: e028280.
3. Rosen MA, DiazGranados D, Dietz AS, et al. Teamwork

in healthcare: key discoveries enabling safer, high-quality

care. Am Psychol 2018; 73: 433–450.
4. Keers RN, Williams SD, Cooke J, et al. Causes of med-

ication administration errors in hospitals: a systematic

review of quantitative and qualitative evidence. Drug

Saf 2013; 36: 1045–1067.
5. Welp A, Meier LL and Manser T. The interplay between

teamwork, clinicians’ emotional exhaustion, and

clinician-rated patient safety: a longitudinal study. Crit

Care 2016; 20: 110–110.
6. Bollen KA and Hoyle RH. Perceived cohesion: a concep-

tual and empirical examination. Soc Forces 1990; 69:

479–504.
7. Mathieu JE, Kukenberger MR, D’Innocenzo L, et al.

Modeling reciprocal team cohesion–performance rela-

tionships, as impacted by shared leadership and mem-

bers’ competence. J Appl Psychol 2015; 100: 713–734.
8. Salas E, Grossman R, Hughes AM, et al. Measuring

team cohesion: observations from the science. Hum

Factors 2015; 57: 365–374.
9. Mickan SM and Rodger SA. Effective health care teams:

a model of six characteristics developed from shared per-

ceptions. J Interprof Care 2005; 19: 358–370.
10. Tourangeau A, Cranley L, Spence Laschinger HK, et al.

Relationships among leadership practices, work environ-

ments, staff communication and outcomes in long-term

care. J Nurs Manag 2010; 18: 1060–1072.
11. Harris PB. Organizational and staff attitudinal determi-

nants of falls in nursing home residents. Med Care 1989;

27: 737–749.
12. Babiker A, El Husseini M, Al NA, et al. Health care

professional development: working as a team to improve

patient care. Sudan J Paediatr 2014; 14: 9–16.
13. Porter TH, Stoller JK and Allen SJ. Team development

among physician-leaders at the Cleveland clinic. Leadersh

Health Serv 2018; 31: 210–225.
14. Buljac-Samardzic M, Dekker-van Doorn CM, van

Wijngaarden JDH, et al. Interventions to improve team

effectiveness: a systematic review. Health Policy 2010; 94:

183–195.
15. Klein C, DiazGranados D, Salas E, et al. Does team

building work? Small Group Res 2009; 40: 181–222.

8 Journal of Patient Safety and Risk Management 0(0)

https://orcid.org/0000-0003-2137-6093
https://orcid.org/0000-0003-2137-6093


16. Nicholson S. Peeking behind the locked door: a survey of
escape room facilities. White Paper, 2015, http://scottnich
olson.com/pubs/erfacwhite pdf (accessed 9 January
2019)

17. Pan R, Lo H and Neustaedter C. Collaboration, aware-
ness, and communication in real-life escape rooms. In:
Proceedings of the 2017 Conference on Designing
Interactive Systems 2017, pp.1353–1364. New York:
ACM.

18. Griggs AC, Cohen TN, Lazzara EH, et al. Escape rooms
in healthcare research: a review of the literature In:
Human factors and ergonomics society health care sympo-

sium, Toronto, Canada, October 5-9 2020.
19. Anderson M, Lioce LM, Robertson J, et al. Toward

defining healthcare simulation escape rooms. Simul

Gaming 2021; 52: 7–17.
20. Rosenkrantz O, Jensen TW, Sarmasoglu S, et al. Priming

healthcare students on the importance of non-technical
skills in healthcare: how to set up a medical escape room

game experience. Med Teach 2019; 41: 1285–1292.
21. Terrasi B, Badoux L, Abou Arab O, et al. Escape game

training to improve non-technical team skills in the oper-
ating room. Med Teach 2020; 42: 482–482.

22. Backhouse A and Malik M. Escape into patient safety:
bringing human factors to life for medical students. BMJ

Open Qual 2019; 8: e000548.
23. Styling G, Welton C, Milijasevic N, et al. You can

escape, but did you learn? Using escape rooms to mea-
sure knowledge and increase awareness. Can J Respir

Ther 2018; 54: 1.
24. Eukel HN, Frenzel JE and Cernusca D. Educational

gaming for pharmacy students – design and evaluation
of a diabetes-themed escape room. Am J Pharm Educ

2017; 81: 6265–6265.
25. Hermanns M, Deal B, Hillhouse S, et al. Using an

“Escape Room” toolbox approach to enhance pharma-
cology education. Journal of Nursing Education Practice
2017; 8: 89–95. Available at: https://doi.org/10.5430/jnep.
v8n4p89.

26. Jambhekar K, Pahls RP and Deloney LA. Benefits of an
escape room as a novel educational activity for radiology
residents. Acad Radiol 2020; 27: 276–283.

27. Brown N, Darby W and Coronel H. An escape room as a
simulation teaching strategy. Clin Simul Nurs 2019; 30:
1–6.

28. Diemer G, Jaffe R, Papanagnou D, et al. Patient safety
escape room: a graduate medical education simulation
for event reporting. MedEdPORTAL 2019; 15: 10868.

29. Maman L, Ceccaldi E, Lehmann-Willenbrock N, et al.
GAME-ON: a multimodal dataset for cohesion and
group analysis. IEEE Access 2020; 8: 124185–124203.

30. Warmelink H, Mayer I, Weber J, et al. AMELIO: eval-
uating the team-building potential of a mixed reality

escape room game. In: 2017, pp.111–123. New York:
ACM.

31. Vidergor HE. Effects of digital escape room on gameful
experience, collaboration, and motivation of elementary
school students. Comput Educ 2021; 166: 104156.

32. Zaug P, Gros CI, Wagner D, et al. Development of an
innovative educational escape game to promote team-
work in dentistry. Eur J Dent Educ 2021;00:1– 7.

33. Guckian J, Eveson L and May H. The great escape? The
rise of the escape room in medical education. Future

Healthc J 2020; 7: 112–115.
34. Adams V, Burger S, Crawford K, et al. Can you escape?

Creating an escape room to facilitate active learning.
J Nurses Prof Dev 2018; 34: E1–E5.

35. Chin WW, Salisbury WD, Pearson AW, et al. Perceived
cohesion in small groups: adapting and testing the per-
ceived cohesion scale in a small-group setting. Small

Group Res 1999; 30: 751–766.
36. Lazzara EH, Benishek LE, Hughes AM, et al. Enhancing

the organization’s workforce: guidance for effective train-
ing sustainment. Consulting Psychol J Pract Res. In press.

37. Salas E, Zajac S and Marlow SL. Transforming health
care one team at a time: ten observations and the trail
ahead. Group Organ Manage 2018; 43: 357–381.

38. Malone DM and Mcpherson JR and McPherson JR.
Community-and hospital-based early intervention team
members’ attitudes and perceptions of teamwork. Int J

Disabil Dev Educ 2004; 51: 99–116.
39. Bartels C, Wegrzyn M, Wiedl A, et al. Practice effects in

healthy adults: a longitudinal study on frequent repetitive
cognitive testing. BMC Neurosci 2010; 11: 118.

40. Pelaccia T and Viau R. Motivation in medical education.
Med Teach 2017; 39: 136–140.

41. Padgett J, Cristancho S and Lingard L. Engagement:
what is it good for? The role of learner engagement in
healthcare simulation contexts. Adv Health Sci Educ

2019; 24: 811–825.
42. Bontrager S, Hart PL and Mareno N. The role of pre-

ceptorship and group cohesion on newly licensed regis-
tered nurses’ satisfaction and intent to stay. J Contin

Educ Nurs 2016; 47: 132–139.
43. Li A, Early SF, Mahrer NE, et al. Group cohesion and

organizational commitment: protective factors for nurse
residents’ job satisfaction, compassion fatigue, compas-
sion satisfaction, and burnout. J Prof Nurs 2014; 30:
89–99.

44. Nichols AL and Maner JK. The good-subject effect:
investigating participant demand characteristics. J Gen

Psychol 2008; 135: 151–166.
45. Riley W, Lownik E, Parrotta C, et al. Creating high reli-

ability teams in healthcare through in situ simulation
training. Admin Sci 2011; 1: 14–31.

46. Bleakley A. Working in “teams” in an era of “liquid”
healthcare: what is the use of theory? J Interprof Care

2013; 27: 18–26.
47. Gillespie BM, Gwinner K, Chaboyer W, et al. Team

communications in surgery - creating a culture of
safety. J Interprof Care 2013; 27: 387–393.

48. Delva D, Jamieson M and Lemieux M. Team effective-
ness in academic primary health care teams. J Interprof

Care 2008; 22: 598–611.

Cohen et al. 9

http://scottnicholson.com/pubs/erfacwhite pdf
http://scottnicholson.com/pubs/erfacwhite pdf
https://doi.org/10.5430/jnep.v8n4p89
https://doi.org/10.5430/jnep.v8n4p89

	Advancing Team Cohesion: Using an Escape Room as a Novel Approach
	Scholarly Commons Citation
	Authors

	table-fn1-25160435211005934
	table-fn2-25160435211005934
	table-fn3-25160435211005934

