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Abstract

Introduction: Despite ongoing efforts to improve patient safety by adopting innovative strategies, specifically
gameful approaches, the evidence regarding the design and implementation of these interventions remains
fragmented. This systematic review synthesizes current evidence on the design of gameful interventions
for promoting patient safety across healthcare settings. Objective: To provide a comprehensive summary
of the adoption and design of gameful approaches for patient safety. Methods: A comprehensive literature
search was conducted following the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to answer four research questions. From 1,582 eligible peer-reviewed articles,
180 underwent full-text review and 82 were included. Results: Effective communication was the most
targeted goal, nurse / nursing education is the area most identified for the application of gamification in
patient safety, create, test, or validate innovative games, apps, escape rooms, and educational resources
are the objectives most identified and feedback is the most used game element in the interventions.
Conclusion: This systematic review confirms that gamification adds educational value to patient safety,
particularly in effective communication. However, pedagogical efficacy is not enough for broad clinical
adoption. The future challenge is clinical translation: conducting rigorous research that demonstrates a
real reduction in adverse events, moving from prototypes toward evidence-based health interventions.
Keywords: Gamification; Patient Safety; Delivery of Health Care; Nursing Education; Interprofessional
Education.
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Seguranca em jogo: uma revisao sistemadtica sobre a adog¢ao de abordagens ludicas para imple-
mentacdo das metas de seguranga do paciente

Resumo

Introdugédo: Apesar de esforgos continuos para melhorar a seguranga do paciente por meio da adogao
de estratégias inovadoras — especificamente abordagens baseadas em elementos de jogos (gameful
approaches), as evidéncias sobre a concepgao e a implementagao dessas intervengbes permanecem
fragmentadas. Esta revisao sistematica sintetiza as evidéncias atuais acerca da concepcgao de intervengdes
com elementos de jogos voltadas a promog¢ao da seguranca do paciente em diversos contextos de
assisténcia a saude. Objetivo: Fornecer um resumo abrangente da adogao e do desenvolvimento de
abordagens ludicas para a seguranga do paciente. Métodos: Foi realizada uma busca abrangente na
literatura seguindo as diretrizes Preferred Reporting ltems for Systematic Reviews and Meta-Analyses
(PRISMA) para responder a quatro questdes de pessquisa. Dentre 1.582 artigos elegiveis revisados
por pares, 180 passaram por andlise do texto completo e para e 82 foram incluidos. Resultados: A
comunicagao efetiva foi a meta mais visada; a enfermagem e o ensino em enfermagem constituem a
area mais identificada para aplicagao da gamificagdo na seguranga do paciente, a criagéo, o teste ou
a validacao de jogos inovadores, aplicativos, escape rooms e recursos educacionais sao os objetivos
mais identificados; e feedback é o elemento de jogo mais utilizado nas intervencdes. Concluséo: Esta
revisdo sistematica confirma que a gamificagédo agrega valor educativo a seguranca do paciente,
especialmente na comunicacgéao efetiva. Contudo a eficacia pedagogica nao basta para a adogao clinica
ampla. O desafio futuro é a translacao clinica: realizar pesquisas rigorosas que comprovem a redugao
real de eventos adversos, evoluindo de protétipos para intervengdes de saude baseadas em evidéncia
Palavras-chave: Gamificacdo; Seguranca do Paciente; Prestagcdo de Cuidados de Saude; Educagao
em Enfermagem; Educacao Interprofissional.

La seguridad em juego: una revision sistematica sobre la adopcién de enfoques ludicos para la
implementacion de objetivos de seguridad del paciente

Resumen

Introduccién: A pesar de los esfuerzos continuos por mejorar la seguridad del mediante la adopcién de
estrategias innovadoras, em particular los enfoques basados em juegos, la evidencia sobre el disefo e
implementacién de estas intervenciones sigue siendo fragmentada. Esta revision sistematica sintetiza
la evidencia actual sobre el disefio de intervenciones basadas em juegos dirigidas a promover la
seguridad del paciente en diversos entornos sanitarios. Objetivo: Proporcionar un resumen exhaustivo
de la adopcién y el disefio de enfoques ludicos para la seguridad del paciente. Métodos: Si realiz
una busqueda bibliografica exhaustiva siguiendo las directrices PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) para responder a cuatro preguntas de investigacion. De
1582 articulos elegibles revisados por pares, 180 se sometieron a analisis de texto completo y 82 se
incluyeron. Resultados: La comunicacién efectiva fue el objetivo principal; la enfermeria y la formacion
en enfermeria constituyen el area mas identificada para la aplicacién de la gamificacién en la seguridad
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del paciente; la creacion, prueba o validacion de juegos, aplicaciones, salas de escape y recursos

educativos innovadores son los objetivos mas identificados; y feedback es el elemento de juego mas

utilizado en las intervenciones. Conclusiéon: Esta revision sistematica confirma que la gamificacion aporta

valor educativo a la seguridad del paciente, especialmente en lo que respecta a la comunicacion efectiva.

Sin embargo, la eficacia pedagdgica no basta para su adopcion clinica generalizada. El desafio futuro

es la translacion clinica: realizar investigaciones rigurosas que demuestren la reduccion real de eventos

adversos, pasando de prototipos a intervenciones sanitarias basadas en la evidencia.

Palabras-clave: Gamificacion; Seguridad del Paciente; Prestacion de Asistencia Sanitaria; Educacion

en Enfermeria; Educacion Interprofesional.

Introduction

Patient safety is globally recognized as a key
dimension of healthcare quality due to persistent
adverse events and preventable harm [1-3]. The
International Patient Safety Goals (IPSGs) target
areas such as patient identification, communication,
medication safety, and infection control [4] While
protocols and checklists show modest gains, they
often fail to sustain behavioral change [5-7].

At the same time, gameful approaches (i.e.,
environments that encapsulate the subjective per-
ception of users while interacting with such envi-
ronments, encompassing elements of challenge,
autonomy, and meaningfulness [8], such as gamifi-
cation, serious games, and simulations can develop
critical clinical skills. [9, 10] Despite growing use
of gameful approaches in patient safety, evidence
remains fragmented, lacking knowledge about how
these approaches have been adopted and designed
for this type of intervention [11, 12].

The fragmentation of evidence and the lack
of structured knowledge regarding how gameful
approaches (gamification, serious game, and si-
mulations) are specifically designed and adopted
to improve patient safety interventions are noted.

While the potential of these tools to overcome the
limitations of traditional protocols is acknowledged,
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a critical gap stands out in the understanding of the
design frameworks and implementation strategies
needed to make these interventions effective and
sustainable.

To address this gap, we conducted a systematic
literature review to map how gameful approaches
have been adopted and designed for patient safety
education and practice. The main objective of this
study was to provide a comprehensive summary
of the adoption and design of gameful approaches
for patient safety.

This review focused on studies involving he-
althcare students and professionals, considering
outcomes linked to the International Patient Safety
Goals (IPSGs). We adopted the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines to ensure methodological
transparency [13]. We answered four research ques-
tions (RQs): RQ1: What safety goals have gameful
approaches been most frequently used for in studies
on gameful approaches and patient safety? RQ2:
Which areas were most identified in studies for the
application of patient safety? RQ3 What objectives
were identified in relation to the proposed purpose
for patient safety goals? RQ4: Which game elements
have been most commonly identified in studies on
gameful approaches applied to patient safety?



Methods

This systematic literature review was carried
out following the guidelines of the PRISMA pro-
tocol [13]. The review protocol was. registered on
PROSPERO under number CRD420261431949.
Below, we outline the steps undertaken under the
PRISMA protocol.

The following eligibility criteria were defined to
achieve the objectives:

« Inclusion criteria: Original studies on the

intersection between gameful approaches

and patient safety goals published between
2019 and 2023.

- Exclusion criteria: i) secondary or tertiary
studies, ii) studies that only describe the de-
velopment of a gameful application, but do
not provide evaluation data on the result in
patient safety; iii) studies with less than 4
pages; iv) studies that were not found in full
in libraries and databases; and v) non-English
written studies.

The determination to concentrate on primary
empirical studies published between 2019 and 2023
was made in light of the swift advancement and
proliferation of the gamification strategies in the
healthcare context in recent years. This temporal
delineation aims to guarantee the incorporation of
the most recent and relevant studies, which reflect
the current phase of technological progress and
include the establishment of digital platforms and re-
cent changes in utilization patterns by professionals
and patients, particularly following the COVID-19
pandemic, which catalyzed the integration of digital
health solutions.

The definition of maintaining studies that pre-
sent results of the intervention with the development
or application of a game is justified, so that only
studies in which the intervention was carried out
were included, and not just proposals for games
or gamification strategies.

Secondary or tertiary studies were deliberated
omitted to preserves the emphasis on empirical
investigation, a prevalent methodology in syste-
matic reviews, in order to guarantee the integrity
and dependability of findings, as well as to dis-
cern the most robust evidence. The decision to
incorporate solely studies published in English was
based on its recognized position as the dominant
language in scientific literature and its frequent
designation as the exclusive language utilized in
secondary analyses. The criterion for excluding
studies with less than four pages was established
due to the inadequacy of pertinent content in such
documents for the extraction of sufficient research
data. Publications that could not be accessed in
their entirety were similarly excluded, given the
necessity of reviewing the complete article to faci-
litate data extraction.

To conduct this systematic review, an extensive
search for relevant studies was executed within the
Scopus database. The choice of Scopus is justified
by the need for high sensitivity in systematic reviews
and meta-analyses, where expanding the search
scope is essential to ensure the identification of a
broader and more representative set of relevant
studies. [14]

Scopus is recognized for its multidisciplinary
nature, making it a key tool for systematic reviews
that require extensive coverage [14, 15]; further-
more, it offers broader journal coverage. [15, 16]
Studies indicate that it frequently yields a higher
number of documents compared to other databases
in general bibliometric searches. [15, 17]

In order to construct a research question and
delineate a search strategy, the PICOC (Population,
Intervention, Comparison, Results, and Context) fra-
mework [18] was employed to articulate our search
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string. In formulating the search string, our focus
extended beyond mere simulation and games to en-
compass all playful methodologies; thus, we aimed
for a comprehensive search that included any stra-
tegies incorporating game elements. Consequently,
the following PICOC was systematically organized:

- Population: Studies on the intersection be-
tween gameful approaches and patient safety
goals.

- Intervention: Application of gameful environ-
ments to implement IPSGs.

- Comparison: Not applicable, since the objec-
tive of this study is to provide a comprehensive
review of the literature with primary studies
on the application of gameful environments
to IPSGs.

« Results (Outcome): General aspects repor-
ted from the application of gameful to imple-
ment IPSGs.

- Context: observational studies in teaching
or healthcare environments.

After applying the PICOC, the following search
string was defined:

(gamif* OR “game-based” OR “serious game*”
OR exergame* OR “simulation game*” OR ga-
mes-with-a-purpose OR “educational game*” OR
“‘game* for lear*” OR “learning game*”) AND (“pa-
tient safety” OR “patient identification” OR “effec-
tive communication” OR “safe use of high alert
medications” OR “safe surgery” OR “preventing
the risk of infections” OR “fall risk prevention”)
AND (EXCLUDE (DOCTYPE, “cr’) OR EXCLUDE
(DOCTYPE, “tb”) OR EXCLUDE (DOCTYPE, “sh”)
OR EXCLUDE (DOCTYPE, “le”) OR EXCLUDE
(DOCTYPE, “ed”) OR EXCLUDE ( DOCTYPE, “no”)
OR EXCLUDE (DOCTYPE, “bk”) OR EXCLUDE
(DOCTYPE, “ch”) OR EXCLUDE (DOCTYPE, “re”))
AND (LIMIT-TO (LANGUAGE, “English”))

Initially, in June 2024, following the application
of the search string, a database was established

3348 Enfermagem Brasil 2026;25(3):3344-3359

utilizing the findings procured from Scopus.
Subsequently, between June and September 2024,
the titles and abstracts were categorized into three
pairs (graduate students), which were meticulously
examined and analyzed to ascertain their potential
inclusion in the research corpus based on prede-
termined criteria. Ultimately, all publications were
organized into three pairs that underwent thorou-
gh reading, categorization, and data collection.
This phase occurred between September 2024
and January 2025 and the utilization of virtual tools
was not incorporated into this process.

The following data was taken from the analyzed
studies: i) patient safety goal (explicit), ii) patient
safety goal (implicit), (both to answer the RQ1) iii)
areas for the application of patient safety most iden-
tified (to answer the RQ2), iv) objectives identified in
relation to the proposed purpose for patient safety
goals (to answer the RQ3), and v) game elements
(to answer RQ 4).

During the data extraction phase, only those
publications that explicitly articulated patient safety
goals were selected. Nevertheless, it was noted
that safety goals were also present implicitly in
other publications. Following discussion among
the researchers, it was resolved that data would
be extracted distinctly from explicit goals, which
were overtly stated in the publication, and implicit
goals, which subtly emerged within the studies.
All subjective definitions pertaining to the process
(e.g., formulation of the search string and identifi-
cation of data to be collected) were conducted by
a specialist in technology and systematic review
with over a decade of experience in gamification,
along with the collaborations of a nursing professor
in health and students within this discipline. The
researchers convened meetings to synchronize the
search process and to make conclusive decisions
when necessary.



Study characteristics were extracted into stan-
dardized tables. Thematic grouping of study objec-
tives (Table 3) was conducted through qualitative
analysis by the research team with computational
assistance (GPT-40) to identify conceptual patter-
ns across the 82 studies. A table containing the
objectives identified in the selected studies was
submitted to the |A tool, wih a request to group them
based on similarity (Prompt used: Summarize the

Results

We identified a total of 1582 studies in the initial
analysis, of which remained 82 studies considered
eligible and included in the review (full reader for
data extraction). The complete database, including

objectives of 82 selected articles and then group
them by similarity in the purpose of their respective
objectives). The themes generated and provided
by the IA tool were analyzed and reviewed by the
team and, following refinement, were validated. In
cases of disagreement regarding the results, the
group held discussions, consulted the database,
and conducted an analysis to reach a consensus;
ultimately, the full text of the study was re-examined.

the list of the 1582 identified studies are available
as supplementary materials. Figure 1 presents the
reviews’ flow based on the PRISMA diagram.
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Study without intervention results
=1

Non-English = 1

Figure 1 - PRISMA diagram: flowchart of the process for identifying and selecting studies for the

systematic review

Source: Prepared by the authors

RQ1: What safety goals have gameful approaches been most frequently used for in studies on gameful approaches and

patient safety?

In relation to the identified IPSGs, it is evident
that Effective Communication emerges as the most
frequently cited goal across the reviewed studies,
both in explicit and implicit context. As referenced,
safety goals were discerned that were articula-
ted overtly as well as those that were alluded to
more subtly within the literature, thus classifying
them as implicit. When focusing solely on the ex-
plicit goals, the subsequent most prevalent goals
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following Effective Communication (N = 22), include
the goal of reducing the risk of infection (N = 19)
and improving medicine safety (N = 16). The latter
goal also exhibits significant implicit presence (N
= 15), thereby aggregating its occurrence to a total
of 31 studies within this systematic review. Table 1
delineates the identified safety goals, explicit and

implicit, respectively.



Table 1 - Identified Safety Goals

Explicit safety goals N Implicit Safety Goals * N
Effective communication 22 Unspecified (general reference to safety goals) 35
Reduce risk of infections 19 Improving medicine safety 15
Improving medicine safety 16 Safe Surgery

Correct Patient Identification; Safe Surgery 7

Reduce risk of care-associated infections 6

Reduce the risk of harm to patients

s 8
from pressure injuries and falls

Correct Patient Identification; Reduce the risk of
harm to patients from pressure injuries and falls

Not Reported (NR) 32

NR

37

Source: Prepared by the authors

*Observation: implicit goals was identified subtly emerged within the studies
RQ2: Which areas were most identified in studies for the application of patient safety?

In this question, our objective was to identify the
areas in which the studies can be applied and how
often they appear in studies. Nurse / nursing education
were the most cited area found in the publications (N

Table 2 - Areas of application of patient safety

= 28), followed by Emergence / emergency medicine
(N = 15), medical education (N = 9), and surgery /
surgical center (N = 8), among others. Table 2 pre-
sents the areas of application identified in the studies.

Areas of application of patient safety N
nurse / nursing education 28
emergence / emergency medicine 15
medical education 9
surgery / surgical center 8
intensive care unit; nr; nursery; patient safety teaching/training 6
infection control; interprofessional teamwork / training / education 5
acute care; cardiology 4
card.iac life support; healthcare education; healthcare simulation; hospital; patient education; 3
public health
cognitive workload management; covid; inpatient units; learning; long term care; neonates / 5

neonatal; pediatric oncology; pharmacology; pharmacy education; professional development

ambulatory care; ambulatory; anaesthesiology; anesthesia simulation software; blood transfusion;

burns management; cardiopulmonary resuscitation; children; clinical practice; community education;
gastrointestinal; geriatrics; healthcare environments; home care; identification; iindigenous tribes;
insufficient muscle relaxant medication; medication administration; medicine preparation; nephrology;
obstetrics; orthogeriatrics; orthopaedic; outpatient/inpatient; paediatric resuscitation; pediatric 1
patients; physical therapy education; plastic surgery education; prehospital care; personal protective
equipment; prevent assisted falls; prototypical laparoscopic simulation; quality improvement;

radiology; reporting of patient safety hazards; respiratory physioterapy; simulation education;
sociotechnical system design; street; training; undetected bleeding; university; vaccination

Source: Prepared by the authors

RQ3: What objectives were identified in relation to the proposed purpose for patient safety goals?
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The objectives of the studies were classified
and grouped according to their main purpose,
generating 6 groups presented in Table 3. It in-
dicates that the main purpose were Measuring
impact on knowledge, skills, attitudes, and en-
gagement (N = 29); followed by Create, test, or
validate innovative games, apps, escape rooms,
and educational resources (N = 25); Improving
safe practices, reducing risks, and strengthening

care protocols were the next objectives more cited
(N = 14); Applying technologies to train techni-
cal skills or prepare emotionally is the next (N =
12); Develop and test platforms, simulations, and
new approaches to digital teaching (N = 11) and
Develop collaborative skills, clinical communica-
tion, and interprofessional simulation (N = 10). We
can observe that some studies fall into more than
one classification.

Table 3 - Thematic groups and main purpose identified in the included studies

Thematic Group Main Purpose

N Studies

Evaluating the
Effectiveness of Active

Strategies and engagement

Measuring impact on
knowledge, skills, attitudes, 29

S2; S13; S16; S18; S19; S23; S28;

S29; S31; S33; S35; S38; S42; S43;

S44; S48; S51; S53; S55; S57; S58;

S64; S65; S70; S72; S74; S75; S76;
S79

Create, test, or validate
innovative games, apps,

Development of Serious

S1; S3; S4; S5; S6; S8; S11; S14;
S15; S22; S24; S25; S26; S30; S32;

Games and Educational escape rooms, and 25 $34; S40: S45; S47; S50; S52; S63;
educational resources S64; S71; S81

Patient Safety and improving safe practices, S7; 89; $10; $12; $17; S20; S27;

Prevention Practices reducing risks, and 14 e, G, A0, O, CEA. aF

(includes IPC) strengthening care protocols S32; S36; S37; S39; S51; S54; S56

Immersive Technologies . . .

(VR/AR/MR) for A‘zp'yr:”rq tTcT(qlologles to train 1, S16;S40; S45; S46; S48; S53; S59;

Technical/Emotional echnical SKIS or prepare S62; S68; S73; S77; S78; S80

Training emotionally

Usability of Simulated — Develop and test platforms, $35; $38; S40; S42; $45; S54; S61;

Environments and Digital simulations, and new 11 ’ y y y § ’ ’

Platforms

approaches to digital teaching

S66; S67; S69; S82

Communication and
Interprofessional
Teamwork

Develop collaborative skills,
clinical communication, and 10
interprofessional simulation

S13; S21; S31; S41; S42; S49; S51; S60;
S65; S70

Source: Prepared by the authors

RQ4: Which game elements have been most commonly identified in studies on gameful approaches applied to patient safety?

The elements identified were categorized ac-
cording to a well-established gamification terminolo-
gy framework within the domain of health education.
[19] This categorization encompasses informational

elements (e.g., feedback, score, levels), structural
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elements (e.g., time pressure, progression, chal-
lenges), and narrative elements (e.g., storytelling,
avatars, simulated environments).

Feedback is predominantly noted as the prin-
cipal game element referenced in the included



studies, with a cumulative total of 34 instances.
The element “objective” is documented in 27
studies. Furthermore, narrative or narration is
acknowledged in 26 studies, with storytelling
being cited in 21 instances. These elements were
conventionally implemented through performan-
ce notifications, articulated learning objectives,
and contextual scenarios. In total, more than 40
distinct game elements were recognized across

the studies. Among these were: time pressure,
points, puzzles, scenarios, progress tracking,
teamwork, challenges, avatars, choice-based
options, cooperation, competition, scores, roles,
quizzes, characters, goals, hints, leaderboards,
decision-making paths, stages, missions, me-
dals, and simulation of real-life tasks. Table 4
catalogs all the game elements identified within
the studies.

Table 4 - Game Elements identified in the included studies

Game Elements N
Feedback 34
Objective 27
Narrative or narration 26
Storytelling 21
Time, limited time, time pressure 17
Puzzle, points 15
Scenario/scene 14
Progression/progress, teams or teamwork, avatar, challenges, NR 13
Choice, multiple choice question, imposed choice 12
Cooperation 10
Competition, levels 7
Scores, clues 6
Roles 5
Acknowledgement 4
Decision, sensation, stats, tasks 3
Quizzes, characters, goal, hint, interactive gameplay, leaderboards, problem-solving, 2

renovation

Cards, case, dialogue, login, medals, mission, multiplayer, novelty, pathways, rewards, riddle,

rounds, rules, simulate real-life, stages, trials

Source: Prepared by the authors.
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Discussion

This systematic review shows that gameful
approaches are gaining space in health education,
especially in training related to patient safety (see
Figure 2). But, despite the potential of gamification,
most studies lacked a clear connection with the
IPSGs. The goals were mentioned implicitly, such
as communication and medication safety, but rarely
used as a structured reference to guide design or
evaluation (see Table 1). [3,4] This weakens the link
between the educational experience and the real-
-world objectives expected by healthcare institutions.
Additionally, most interventions were developed for
specific professional groups, especially nursing
[9,20-22], with limited inclusion of multiprofessio-
nal or interdisciplinary teams. Since patient safety
requires shared responsibility and communication
among different professionals [23], future studies
should explore how gamified learning can support
team-based care and integration across services.

Regarding the areas the studies applied we
identified that Nurse or nursing education and
emergence or emergency medicine and medical
education were the most cited areas found in the
publications (see Table 2). As mentioned in the
previous paragraph, most interventions were deve-
loped especially for nursing [9, 20-22], but subse-
quently it also includes applications in emergency
medicine and medical education. According to the
literature, the application of gamification in medical
education has been growing [24], mainly because it
can make learning more effective and more enga-
ging for professors, students, and patients [25,26].

Among the 82 studies included, the main purpo-
se found in the studies were create, test or validate
innovative games, apps, escape rooms, and educa-
tional resources and in sequence, measuring impact
on knowledge, skills, attitudes, and engagement.
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They appeared 22 and 21 times, respectively. It is
observed that the creation, testing, and validation of
new applications appear more often than the mea-
surement of the impact on knowledge and skills, at-
titudes, and engagement within the thematic group
of evaluating the effectiveness of active strategies.
However, considering the theme developed by this
systematic review, regarding the adoption of playful
approaches for implementing patient safety goals,
this second group would possibly be more rele-
vant in the practice of safety goals. And only in the
third group do objectives related to improving safe
practices, reducing risks, and strengthening care
protocols appear. The next, develop collaborative
skills, clinical communication, and interprofessional
simulation, it is fundamental for patient safety.

Another significant discovery pertains to the in-
tegration of gamification elements. Feedback, objec-
tives, and storytelling emerged as the predominant
components within the interventions (refer to Table
3), thereby corroborating prior findings documented
in existing literature. [27,28] These elements are well-
-established as factors that enhance clarity, foster
motivation, and promote immersion in educational
experiences. Nevertheless, the review indicated that
the majority of studies failed to articulate the rationale
behind their selection of these components or the
anticipated impact on behavioral outcomes. A limited
number of studies employed theoretical frameworks
from health education or behavior modification to
inform their design processes. This deficiency in a
conceptual underpinning diminishes the compara-
bility among various interventions and complicates
the assessment of which specific mechanisms yield
superior results. There exists a pronounced necessi-
ty to implement validated theoretical frameworks and
to report design decisions with greater transparency
and consistency.



The methodological quality of the studies was
also a concern. Most of them used quasi-expe-
rimental or descriptive designs, with no control
groups and limited statistical analysis. Very few stu-
dies have conducted randomized controlled trials or
longitudinal assessments. In addition, the majority
of outcomes evaluated were based on self-reported
perceptions, satisfaction, or short-term knowledge
tests. Few studies examined actual behavior chan-
ge, long-term retention, or application of skills in
clinical practice. This weak evidence base limits the
conclusions about effectiveness and the generali-
zation of the interventions. Without stronger study
designs and reliable outcome measures, the field
may continue producing tools that look promising
but have limited real-world impact [29].

Another limitation observed was the narrow ran-
ge of technologies used. Although virtual reality and
simulations were common, mobile platforms and
game-based applications were rarely used. This is
surprising considering the growing presence of smar-
tphones in clinical environments and the potential of
mobile learning to support just-in-time training. [30]
The lack of mobile strategies represents a missed
opportunity for creating accessible and scalable in-
terventions. Future research should explore how ga-
meful tools can be delivered through mobile devices
and adapted to the routines of healthcare workers,
especially in busy or resource-limited settings.

This review contributes to the field by mapping
the current use of gameful strategies in patient
safety education and by identifying important gaps
in design, evaluation, and application. It shows
that, although there is growing interest, the quality
and focus of many studies are still limited. The
lack of theoretical foundation, strong evidence, and
alignment with patient safety goals reduces the
potential of gamified interventions to generate las-
ting change. For future progress, it is essential to

invest in robust research designs, clear pedagogical
objectives, and better integration with institutional
safety programs. These steps will be important for
turning promising educational games into effective
tools that improve care and reduce harm.

Limitations and potential validity threats must be
acknowledged. Although rigorous inclusion criteria
were applied, focusing on peer-reviewed empirical
studies in English within a defined period, relevant
research may have been omitted. Studies in other
languages or gray literature could provide valuable
perspectives not captured here. Relying solely on
the Scopus database, while practical and consistent
with common practice, may have excluded stu-
dies indexed elsewhere or in non-indexed venues.
Similarly, restricting the review to 2019-2023 may
have omitted earlier foundational work or recent
developments relevant to understanding gameful
interventions in patient safety.

The search strategy’s comprehensiveness also
presents a limitation. Variability in terminology, such
as differing uses of gameful design, gamification, or
serious games, may have caused some studies to be
overlooked. Although the PRISMA framework ensured
methodological rigor and transparency, synthesizing
and interpreting diverse implementations inevitably
involves some subjectivity. Finally, the findings’ gene-
ralizability is limited by the specific focus on patient
safety. While insights may inform broader health-
care applications, conclusions should be extended
cautiously due to differences in healthcare systems,
populations, and gameful design implementations.

Regarding analytical methodology, we acknow-
ledge that thematic synthesis of study objectives
employed artificial intelligence as an analytical tool.
While this approach offers advantages for pattern
identification across large qualitative datasets, it may
introduce limitations including potential Al-training-
data bias and lack of formal inter-rater reliability

Enfermagem Brasil 2026;25(3):3344-3359 3355



assessment. These limitations were mitigated throu-
gh systematic review and validation of Al output by
the research team. This transparent acknowledgment

Conclusion

In this study, we investigated a critical evalua-
tion of the most recent evidence on the application
and effects of external gameful strategies for patient
safety in health contexts. This systematic review
demonstrates that gamification is an emerging prac-
tice that adds educational value in the field of patient
safety, particularly in nursing education and the
development of communication skills. Established
patterns — a focus on effective communication,
application in structured learning environments,
and grounding in validated instructional principles
such as clear objectives and feedback — provide
a solid foundation for future research and targeted
adoption.

However, the field stands at a critical juncture.
Educational efficacy — the ability to increase en-
gagement, knowledge, and skill practice — is not
sufficient justification for widespread adoption in
high-stakes clinical domains where patient safe-
ty is at stake. The necessary next step is clinical
translation research: rigorous studies assessing
whether gamified interventions effectively reduce
actual adverse events, sustained behavior chan-
ge in real-world clinical environments, and enable
cost-effective, large-scale implementation.

By following a research roadmap — advancing
systematically from studies on mechanisms and
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