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abstract

Background: Escape rooms, spaces where teams
collaborate to uncover clues, solve puzzles, and com-
plete tasks, are increasingly prevalent in nursing edu-
cation. This review describes a systematic review and
meta-analysis on the effectiveness of escape rooms
in nursing. Method: Searches were conducted across
multiple databases, including MEDLINE, CINAHL,
SCOPUS, Psychology & Behavioral Sciences Collection,
Academic Search Complete, MediclLatina, Teacher
Reference Center, SciELO, and Cochrane. Results: The
analysis encompassed nine studies published be-
tween 2020 and 2024. The findings showed a signifi-
cant enhancement in technical knowledge in pre- and
postintervention comparisons. The effects on team-
work skills showed high heterogeneity, indicating
variability in outcomes across the studies. Conclusion:
Escape rooms have proven effective in enhancing
nursing knowledge, validating their use as an inno-
vative and efficient pedagogical tool. Future research
should focus on standardizing interventions and long-
term evaluation to better determine the sustained ef-
ficacy of escape rooms as a learning method. [J Contin
Educ Nurs. 2025;56(5):175-182.]

et al., 2024), escape rooms have gained momentum
among industry professionals and academic instruc-
tors because of their educational benefits (Anderson et al.,
2021; Eukel & Morrell, 2021). The evolution of escape
rooms from recreational activity to educational tool is
likely because of their ability to provide immersive, prob-

Initially developed for entertainment purposes (Quek
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lem-solving-based learning environments, making them
a valuable strategy in health education (Burbage & Pace,
2025; Makri et al., 2021; Nowbuth & Parmar, 2024;
Reinkemeyer et al., 2022). This technique is now widely
used in a variety of professional and academic settings
(Anderson et al., 2021), notably in nursing (Reinkemeyer
et al., 2022). The exact origin of the first escape room is
not clearly defined, but it likely emerged from a mix of
various activities that share common elements, such as
treasure hunts, point-and-click adventure games, or even
adventure films (Alejandre et al., 2022; Nicholson, 2018).
The first escape room appeared in Japan in 2007, and the
concept quickly expanded globally (Makri et al., 2021).
Escape rooms, originally developed in physical for-
mats and later digitalized (Makri et al., 2021; Rodriguez-
Ferrer, Manzano-Leén, Ferndndez-Jiménez, et al., 2022),
are playful environments where teams solve puzzles under
time limits to escape (Eukel & Morrell, 2021; Quek et al.,
2024). In education, they foster engaging learning experi-
ences by promoting collaboration and reflection and by
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enhancing communication and teamwork skills (Kim et
al., 2024; Repetto et al., 2023; Veldkamp et al., 2022).
Participants consider them more beneficial and engaging
than traditional classroom settings (Cain, 2019).

Under time constraints, participants are encouraged to
solve a variety of puzzles and challenges, including group
tasks involving cognitive activities that enhance skills such
as logic, creativity, critical thinking, communication, and
problem-solving (Eukel et al., 2017; Fraguas-Sinchez et
al., 2022; Nicholson, 2018). The game mechanics, such
as time constraints and puzzles, enhance engagement,
whereas pedagogical approaches focus on learning objec-
tives. Educational escape rooms integrate both features,
ensuring that problem-solving and teamwork foster col-
laboration and communication among players (Makri et
al., 2021; Nicholson, 2018).

Numerous studies have documented the effectiveness
of implementing escape rooms in health care professional
training (Fraguas-Sdnchez et al., 2022; He et al., 2024;
Hintze et al., 2023; Quek et al., 2024), across secondary
and higher education programs, and in professional de-
velopment (He et al., 2024; Sanchez & Plumettaz-Sieber,
2019). In recent years, there has been a notable increase
in the use of escape rooms in nursing education (Bona-
duce, 2024; Gémez-Urquiza et al., 2019), where they are
cited as facilitators of knowledge acquisition and devel-
opment of professional skills, teamwork, and problem-
solving (Acebo-Seguin et al., 2024; Anguas-Gracia et al.,
2021; Reinkemeyer et al., 2022). Given the limited rig-
orous research evaluating the actual effectiveness of this
educational method in nursing education, it is essential
to broaden understanding of these methods. Recogniz-
ing this gap, the goal was to conduct a systematic review
and meta-analysis of the effectiveness of escape rooms in
nursing.

METHOD
Study Design

A systematic review and meta-analysis was conducted
according to the guidelines set by the Joanna Briggs In-
stitute (Aromataris et al., 2024). The current study was
designed based on the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses checklist (PRISMA)
(Page et al., 2021). The research was registered at the fol-
lowing link (OSF registration 0.17605/OSEIO/VAZQ3).
Previously, we performed an initial exploratory study that
included a general mapping of the types of escape rooms
existing in nursing education (Fernandes et al., 2025).

Search Strategy

The electronic search spanned multiple databases, in-

cluding MEDLINE, CINAHL, SCOPUS, Psychology &
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Behavioral Sciences Collection, Academic Search Com-
plete, MedicLatina, Teacher Reference Center, SciELO,
and Cochrane, looking for studies published in Spanish,
English, or Portuguese, with no time restrictions until
June 1, 2024. The search terms employed included naurs-
es, nursing students, escape room, and escape game. These
terms were selected to enable the exploration of all pos-
sible learning objectives in nursing education using escape
rooms, including technical knowledge, interprofessional
skills, and student satisfaction. Gray literature sources
were also explored. To find additional studies, a backward
citation search was conducted by reviewing the reference
lists of all publications chosen for analysis (Figure A, avail-
able in the online version of this article).

Inclusion and Exclusion Criteria

As inclusion criteria, this review encompassed all stud-
ies that discussed the use of escape rooms involving nurses
or nursing students. The escape rooms described in the
studies could be of any type, including physical, virtual,
and hybrid formats. The review included studies with ex-
perimental designs. Exclusion criteria considered studies
that included strategies other than escape rooms.

Review Process

The results of each search were uploaded to Rayyan®
(Qatar Computing Research Institute) to assist in the
systematic review process (Ouzzani et al., 2016). During
the screening process, two researchers reviewed titles, key
words, and abstracts to identify studies to be included.
Discrepancies were resolved by consensus among other
authors to confirm the eligibility of the publications.
Subsequently, full-text studies were assessed to deter-
mine whether they met the inclusion criteria, including
the population, research design, and reported data. Stud-
ies that did not include a control group in their design
were excluded. At all stages, discrepancies were resolved
through consensus among the authors to confirm the eli-
gibility of the publications.

Data Extraction

Figure 1 shows the process of identifying and includ-
ing studies as outlined by PRISMA. Two reviewers in-
dependently collected data on authors, country, year,
study goal, method, number of participants, inclusion
of nurses, inclusion of nursing students, type of escape
room, theme of escape room, time, instruments, and re-
sults. Discrepancies during the extraction process were
discussed with a third reviewer. When there was uncer-
tainty about the data from the studies, efforts were made
to acquire additional information by contacting the au-
thors.
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Figure 1: Article identification and inclusion process—Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) diagram flow.

Quality Appraisal and Risk of Bias

The methodological quality of the included studies was
evaluated with processes and criteria from the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins
et al., 2023), with Risk of Bias scoring with the Risk of
Bias 2 tool (RoB 2), developed by the Cochrane Collabo-
ration. This tool is an updated and more detailed version
of the original Risk of Bias tool. The evaluation covered
various areas: D1, the randomization process; D2, devia-
tions from the intended interventions; D3, missing out-
come data; D4, measurement of the outcome; and D5,
selection of the reported result.

RESULTS

After the final selection of studies, nine studies were
included (Table A, available in the online version of
this article). The aggregated results of the use of escape
rooms in nursing education are summarized in Table 1.
The meta-analysis required the conversion of effect sizes
from each study to a common scale, Cohen’s d, which
standardizes differences by the variability of the data, as
recommended by Higgins et al. (2023). This procedure
was specifically applied to the outcome knowledge. For
interprofessional socialization, the data reported directly
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by the authors through the Interprofessional Socialization
and Valuing Scale (ISVS-21) were used. Statistical analysis
was conducted with SPSS, version 29.0 (IBM). Because of
variability in interventions across studies, a random effects
model was chosen, and effect sizes and 95% confidence
intervals were calculated. Heterogeneity among the stud-
ies was determined with the /2 index, and values of 50%
or greater were considered indicative of high heterogeneity
(Santos et al., 2022).

Characteristics of the Included Studies

Of the nine studies on escape rooms in health edu-
cation that were analyzed, the United States leads, with
three U.S. studies (Table A). For year of publication, Ta-
ble A and Table 1 show a concentration of publications in
the most recent years (2021-2024), given that the research
was conducted without time limits. Although experimen-
tal or quasi-experimental studies with controlled groups,
with pre- and posttests, were selected, numerous method-
ological gaps are evident (Figure B, available in the online
version of this article). The items with the most gaps in the
studies analyzed are masking of participants and personnel
and masking of outcome assessment, indicating frequent
risks of performance and detection bias. In addition to
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TABLE 1

SUMMARY OF RESULTS
Pretest Posttest
Study Scale Group (n) mean (SD) mean (SD) Change?® p
Chen et al. (2023) Learning attitude scale Intervention (41) 60.93 (2.33) 7317 (1.67) 12.24 <.001
Control (43) 61.51(2.32) 61.63(2.66) 0.12
Game flow experience Intervention (41) 63.27 (2.48) 81.29 (2.49) 18.02 <.001
Foltz-Ramos et al. (2025) ISVS-21 Intervention (120) 5.3(0.92) 6.02 (0.72) 0.72 49
Control (113) 5.26 (1.0) 5.9(0.8) 0.64
Observed interprofessional col- Intervention (120) 53 (49-56)P 55(53-56)> 2.0 <.01
laboration scale
Frederick & Reed (2021) Periop 101 Final Exam Intervention (4) 84 (7.4) NR
Control (18) 79.7 (6.9)
Gutiérrez-Puertas et al. (2020) Final assessment of students Intervention (117) 9.59 (0.36) <.05
Control (120) 7.46 (1.36)
GAMEX enjoyment Intervention (117) 27.60 (3.02)
GAMEX absorption Intervention (117) 22.74 (4.88)
GAMEX creative thinking Intervention (117) 15.55 (3.23)
GAMEX activation Intervention (117) 16.09 (2.98)
GAMEX absence of negative effects  Intervention (117) 4.66 (2.32)
GAMEX dominance Intervention (117) 13.52(3.12)
Ad hoc satisfaction survey Intervention only (117) 3.66 (0.54)
Hsiao et al. (2024) Disaster preparedness scale Intervention (55) 78.93 (1.0 91.8 (5.45) 12.87 <.001
Control (60) 83.82(2.45) 86.92(4.38) 3.1
General self-efficacy scale Intervention (55) 22.55 (4.45) 24.89(8.27) 234 <.05
Control (60) 22.27 (5.35) 2343(864) 1.16
Molina-Torres et al. (2022) Objective structured anatomical Intervention (128) 8.94 (0.96) .001
examination
Control (120) 7.70(1.25)
Ad hoc satisfaction survey Intervention only (117) 4.68 (0.54)
Rodriguez-Ferrer, Manzano- Attributional questionnaire Intervention (197) 47.57 (16.7) 30.83(14.79) 16.74 <.001
(Lfgznz')cangas' &Aguilar-Parra Control (109) 4956 (16.03) 49.55(16.02) 001
Motivation for cooperative playful Intervention only (197) 18.4(3.16)
learning strategies
Yang et al. (2023) Knowledge survey Intervention (21) 91.43 (9.64) <.001
Control (21) 68.70 (9.20)
Problem-solving scale Intervention (21) 2833 <.001
Control (21) 14.67
Critical thinking questionnaire Intervention (21) 31.76 <.001
Control (21) 11.24
Fusco et al. (2022) ISVS-21 Intervention (133) 5.1(0.92) 6.0 (0.77) 0.96 51
Control (129) 5.2(0.97) 6.0 (0.82) 0.85
Knowledge survey Intervention (133) 6.8(1.9) 7.7 (1.5) 0.9 <.01
Control (129) 6.7 (1.6) 6.9(1.7) 0.2

Note. GAMEX = gameful experience scale; ISVS-21 = interprofessional socialization and valuing scale; NR = not reported.

Pretest to posttest.
bInterquartile range.
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the previously mentioned items, other items that show
significant gaps include random sequence generation and
allocation concealment, with several studies showing un-
certainty or high risk in these criteria, pointing to poten-
tial selection biases.

Characteristics of the Study Participants

The nine studies analyzed included a total of 1,549
participants. Of these, two studies specifically identified
a total of 137 nurses as direct participants. Additionally,
nursing students were featured in five studies: first-year
students were included in two studies, and second-year
students participated in another study. However, four
studies did not specify the academic year of the nursing
students involved.

Characteristics of the Escape Rooms

In seven of the studies, escape rooms are described as
being in a physical and in-person format, and two are con-
ducted digitally. Escape rooms cover a wide range of top-
ics in nursing education, including anatomy, perioperative
knowledge, patient safety, interprofessional teamwork,
and other specific clinical contexts. The mean duration of
the sessions, excluding the room without a specified dura-
tion, was approximately 35 minutes, ranging from 15 to
60 minutes. The most common duration for escape room
sessions was 30 minutes, as reported in three studies.

Outcome: Knowledge

Knowledge assessments showed significant improve-
ments in the intervention groups. An objective structured
anatomical examination (study S6) and the Periop 101 Final
Exam (study S3) showed higher scores among participants
who engaged in escape rooms, with statistically significant
differences compared with control groups. Additionally, the
knowledge surveys from studies S8 and S9 confirmed a sub-
stantial increase in knowledge retention (p < .001).

Outcome: Interprofessional Skills

Regarding interprofessional skills, the studies examined
collaboration ability between nurses and other health care
disciplines. The ISVS-21 was used in studies S2 and S9;
however, the results were inconsistent. In the study by
Foltz-Ramos et al. (2025), both the intervention group,
which recorded an increase of 0.72 points (p = .49), and
the control group, with an increase of 0.64 points, showed
minor improvements, but without statistical significance.
A similar outcome was observed in the study by Fusco et
al. (2022), where changes were not statistically significant
(p = .51). In contrast, the observed interprofessional col-
laboration scale, used in study S2, showed a significant
improvement in the intervention group (p < .01).
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Outcome: Satisfaction

Experience and student satisfaction were assessed
with different scales, showing high levels of engagement
and satisfaction in the intervention groups. The Game
Flow Experience Questionnaire (GFEQ) (study S1) in-
dicated a significant increase in gaming experience (p
<.001). Similarly, the Gameful Experience Scale high-
lighted high scores in enjoyment, absorption, creative
thinking, and activation. Additionally, ad hoc satisfac-
tion questionnaires (studies S4 and S6) showed high
levels of satisfaction.

The distribution of effect sizes, confidence intervals,
and heterogeneity of the included studies are summarized
(Figure C, available in the online version of the article).
This analysis was conducted only for the outcomes where
meta-analysis was feasible, specifically for the knowledge
outcome and for interprofessional socialization, using the
ISVS-21.

Forest plots (Figure C) provide a comparative analysis
of the impact of educational interventions on interpro-
fessional socialization and valuation and on knowledge
in health settings. In the first plot, which integrates two
studies, an aggregated effect size near zero (P = 0%) is
seen, indicating a null efficacy of interventions in improv-
ing interprofessional socialization, with an absence of het-
erogeneity among the studies. In the second forest plot,
with six studies, the aggregated effect size was significantly
positive for knowledge, although with high heterogene-
ity (7 = 94%). This high level of variability suggests that
contextual or methodological factors may be influencing
the results.

DISCUSSION

This systematic review and meta-analysis assessed the
impact of escape rooms on various learning objectives.
Although this review did not establish temporal limits,
the use of escape rooms in nursing education has been
documented since 2020. However, early studies presented
methodological limitations, particularly in design and as-
sessment strategies (Reinkemeyer et al., 2022). Although
escape rooms are also used in professional nursing train-
ing (Frederick & Reed, 2021; Hsiao et al., 2024), they
have been more frequently applied in the initial training
of nursing students, particularly in the early stages of their
academic journey (Molina-Torres et al., 2022; Rodriguez-
Ferrer, Manzano-Ledn, Cangas, & Aguilar-Parra, 2022).
These strategies actively engage participants (Anguas-Gra-
cia et al., 2021; Gémez-Urquiza et al., 2019; He et al,,
2024; Hintze et al., 2023; Quek et al., 2024), enhancing
student satisfaction and the overall educational experience
(Anguas-Gracia et al., 2021; He et al., 2024; Hintze et al.,
2023).

179



Knowledge

Several studies evaluated the impact of escape rooms
on participants” knowledge, although in some cases these
results were only assessed ex post facto (Molina-Torres et
al., 2022; Yang et al., 2023). These methodological gaps
necessitate cautious interpretation of the results regarding
their effectiveness. Figure C shows that effect sizes vary
significantly among studies, with the majority showing
substantial improvements in knowledge, as indicated by
p values in various studies. However, the extremely high
heterogeneity (7 = 94%) suggests significant variability in
results, which may be attributed to differences in interven-
tions, studied populations, or educational contexts. The
assessment tools used to measure knowledge outcomes
may not have been sensitive enough to detect the specific
impact of escape rooms on student learning. Some mea-
sures were based on self-reports, which are subject to social
desirability bias, whereas other tools were not validated for
this specific context. Finally, the studies focused on imme-
diate outcomes and did not include long-term follow-up
to assess long-term knowledge retention.

Interprofessional Skills

Regarding the effectiveness of escape rooms in improv-
ing interprofessional socialization and valuation, signifi-
cant results were not shown in the studies by Foltz-Ramos
et al. (2025) and Fusco et al. (2022), with p values of .49
and .51, respectively (p = .47 for the global effect test).
However, different results have been reported by other au-
thors and publications with other populations (He et al.
2024; Veldkamp et al., 2020).

Satisfaction

Another outcome explored was satisfaction, which was
measured in various studies using ad hoc satisfaction scales
or debriefing. Gutiérrez-Puertas et al. (2020) and Molina-
Torres et al. (2022) used ad hoc satisfaction questionnaires
to assess participants’ responses to interventions with es-
cape rooms. Meanwhile, Frederick and Reed (2021) used
debriefing. Findings from previous reviews on the use of
escape rooms in the education of health care professionals
indicate that most studies assessed participants’ percep-
tions, which were largely positive (Hintze et al., 2023; Jas-
pers et al., 2024; Quek et al., 2024). However, although
participants’ perceptions and satisfaction are relevant, they
should not be confused with indicators of effective learn-
ing or the development of professional skills (Hintze et
al., 2023).

Implications for Future Studies

Several authors have pointed out limitations related
to the methodological aspects of research, particularly in

180

terms of study design, sampling techniques, and the choice
of assessment instruments, factors that can significantly af-
fect the generalizability of results (Friedrich et al., 2019;
Hintze et al., 2023; Quek et al., 2024; Rodriguez-Ferrer,
Manzano-Leén, Cangas, & Aguilar-Parra, 2022). Further,
future studies should investigate the long-term retention
of the knowledge and skills acquired (Quek et al., 2024;
Rodriguez-Ferrer, Manzano-Leén, Cangas, & Aguilar-Par-
ra, 2022). Larger studies, without relying on convenience
samples, are essential to strengthen the evidence on the use
of escape rooms in nursing education (Gutiérrez-Puertas et
al., 2020; Reinkemeyer et al., 2022). Given the increasing
integration of innovative teaching strategies in nursing ed-
ucation, professionals focused on nursing professional de-
velopment should consider the structured implementation
of escape rooms to enhance knowledge, interprofessional
collaboration, and participant satisfaction.

Limitations

Despite efforts, this study has some limitations that
may affect the validity and generalization of the results
obtained. The variability in interventions, including dif-
ferences in theme, duration, and complexity, whether in
physical or digital formats, may represent a significant
bias. Other limitations were the reliance on convenience
samples and the awareness of the participants and evalu-
ators of the study’s objectives. These factors could have
introduced a bias in the results, as participants aware of
the intervention’s goals might alter their behavior to pro-
duce positive outcomes. On the other hand, the statistical
analysis also presented restrictions, with less robust tech-
niques for adjusting variables.

CONCLUSION

The findings suggest that although escape rooms were
effective in improving participants’ knowledge, the efh-
cacy in promoting teamwork skills was not consistently
demonstrated across the studies analyzed. Methodologi-
cal limitations of the primary studies restrict the ability
to generalize the results. It is recommended that future
research adopt more rigorous experimental designs, with
random and representative sampling to control potential
biases. It is essential that these studies include longitudinal
evaluations to determine whether the skills and knowledge
acquired are sustained over time and are applicable in the
clinical environment.
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Figure B. Risk of bias scoring with the Cochrane Collaboration Risk of Bias 2 tool.
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Figure C. Total effect size.
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