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ABSTRACT

Objectives: To review technologies aimed at patient safety over the last decade, identifying
their impact on error reduction and care quality. Methods: Narrative review with searches in
PubMed and Google Scholar, including studies in Portuguese, English, and Spanish, using
descriptors such as "Patient Safety" and "Technology”. Twenty-five studies were analyzed,
categorized into mobile applications, wearable devices, artificial intelligence (Al), and other
innovations. Results: Mobile applications reduced medication errors (up to 70%) and promoted
self-care. Wearable devices enabled early detection of clinical deterioration, enhancing safety.
Al optimized prescriptions, and sensors improved traceability and monitoring. Challenges
include privacy and usability. Conclusion: Technologies enhance patient safety, reducing
errors and promoting patient-centered care. Future studies should explore large-scale Al
applications and accessibility in low-income settings.

Descriptors: Patient Safety; Technology; Health; Artificial Intelligence; Review
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RESUMO

Objetivos: Revisar tecnologias voltadas para a seguranca do paciente na ultima década,
identificando seu impacto na reducdo de erros e qualidade do cuidado. Métodos: Revisdo
narrativa com busca em PubMed e Google Scholar, incluindo estudos em portugués, inglés e
espanhol, utilizando descritores como "Patient safety” e "Technology"”. Foram analisados 25
estudos, categorizados em aplicativos maveis, dispositivos vestiveis, inteligéncia artificial (1A)
e outras inovagles. Resultados: Aplicativos reduziram erros de medicacdo (até 70%) e
promoveram autocuidado. Dispositivos vestiveis detectaram deterioracdo clinica
precocemente, aumentando a seguranga. IA otimizou prescrigdes, e sensores melhoraram
rastreabilidade e monitoramento. Desafios incluem privacidade e usabilidade. Conclusédo: As
tecnologias melhoram a seguranca do paciente, reduzindo erros e promovendo cuidados
centrados. Estudos futuros devem explorar IA em larga escala e acessibilidade em contextos de
baixa renda.

Descritores: Seguranca do Paciente; Tecnologia; Saude; Inteligéncia Artificial; Revisdo

RESUMEN

Objetivos: Revisar las tecnologias orientadas a la seguridad del paciente en la Gltima década,
identificando su impacto en la reduccion de errores y la calidad del cuidado. Métodos: Revision
narrativa con busqueda en PubMed y Google Scholar, incluyendo estudios en portugués, inglés
y espafiol, utilizando descriptores como "Patient Safety" y "Technology”. Se analizaron 25
estudios, categorizados en aplicaciones mdviles, dispositivos vestibles, inteligencia artificial
(IA) y otras innovaciones. Resultados: Las aplicaciones mdviles redujeron errores de
medicacion (hasta un 70%) y promovieron el autocuidado. Los dispositivos vestibles detectaron
deterioro clinico de forma temprana, aumentando la seguridad. La IA optimizo prescripciones,
y los sensores mejoraron la trazabilidad y el monitoreo. Los desafios incluyen la privacidad y
la usabilidad. Conclusion: Las tecnologias mejoran la seguridad del paciente, reduciendo
errores y promoviendo cuidados centrados en el paciente. Estudios futuros deben explorar
aplicaciones de 1A a gran escala y la accesibilidad en contextos de bajos ingresos.
Descriptores: Seguridad del Paciente; Tecnologia; Salud; Inteligencia Artificial; Revisién

INTRODUCTION

Patient safety, defined as the
reduction of preventable harm during the
delivery of healthcare to a minimum
acceptable level, is an essential pillar of
quality care.! Since the publication of the
To Err is Human report?, which revealed the
occurrence of 44,000 to 98,000 deaths
annually due to medical errors in the United
States, the issue has gained global
prominence, highlighting the need for

innovative strategies to mitigate care
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failures. In this context, the integration of
emerging technologies has proven to be a
promising approach to improving safety,
reducing errors, and optimizing care
management.®

Technological innovations such as
mobile apps, wearable devices, and
artificial intelligence offer solutions that
transcend traditional equipment,
incorporating knowledge and intelligent
systems that promote self-management,

clinician-patient ~ communication, and
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treatment adherence.*® These tools have the
potential to prevent medication errors,
monitor vital signs in real time, and support
clinical decisions, promoting safer, patient-
centered care. Furthermore, initiatives such
as the World Health Organization's Patients
for Patient Safety® program reinforce the
importance of patient and family
engagement, which can be enhanced by
technologies that promote education and
self-care.

Despite advances, gaps remain in
our understanding of how these
technologies are implemented and their true
impact on patient safety. Issues such as
usability, accessibility, data privacy, and
integration with care flows still require
investigation. This narrative review seeks to
address these gaps by analyzing the main
technological  innovations  developed
between 2015 and 2024, focusing on their
applicability and effectiveness in reducing
errors and promoting safe care.

Thus, the objective was to review
the scientific literature on technologies
aimed at patient safety, identifying and
characterizing solutions such as mobile
applications, wearable devices, artificial
intelligence, and other innovations, to
understand their impact on the quality and

safety of healthcare.
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METHODS

This narrative review was conducted
to answer the research question: "What
available technologies contribute to patient
safety?” The search for studies was
conducted between July and December
2024 in the PubMed and Google Scholar
databases, using the following Health
Sciences Descriptors (DeCS): Patient
safety, Technology, Mobile applications,
Wearable electronic devices, Apps, Serious
games, Technology development,
Innovation, and Medical devices. These
terms were combined with the Boolean
operators AND and OR to broaden the
retrieval of relevant articles.

Studies published between January
2015 and December 2024, available in full,
free of charge, in Portuguese, English, or
Spanish,  were included. Research
protocols, editorials, experience reports,
duplicate studies, or studies irrelevant to the
research question were excluded after
analyzing the title and abstract. The
selection process involved three stages: (1)
initial screening to identify duplicates and
apply the inclusion/exclusion criteria; (2)
reading of titles and abstracts to verify
relevance; and (3) reading the articles in full
to determine final eligibility.

Six  researchers independently
performed the screening, ensuring rigorous

selection. Disagreements were resolved by
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consensus. The selection process flowchart,
detailing the number of studies retrieved,
excluded, and included at each stage, is
presented in Figure 1. The selected studies

were organized by technological categories

(mobile apps and games, wearable devices,
artificial intelligence, and other
innovations) and qualitatively analyzed to

identify contributions to patient safety.

Registros identificados do banco de dados
n=1.165

PubMed
n=180

Google Scholar

n=985

Remog¢do de duplicatas (n=13)

l

PubMed
Nn=171

l

Google Scholar

n=981

Removidos apos leitura de titulos e resumos (n=1.041)

l

PubMed
n=30

l

Google Scholar

n=131

Removidos apos leitura integral (n=136)

l

PubMed
n=23 T

l

Google Scholar

n=2

n=25

Selec3ao final

Figure 1. Flowchart of the study selection process.
Source: Prepared by the authors (2025).
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RESULTS

The 25 studies covered four
technological categories: mobile apps and
games (19 articles), wearable electronic
devices (3 articles), artificial intelligence (1
article), and other innovations (2 articles).
Below, the main results are presented by

subtopic according to these categories.

Mobile Apps and Games

The 19 studies on mobile apps and
games demonstrated broad applicability in
patient safety, focusing on education, error
reduction, and patient empowerment. Apps
like Minha Cirurgia’ and MySurgery?®
offered perioperative guidance, reducing
anxiety and promoting self-care, with high
usability among patients, including
vulnerable groups. Tools like SPOT® and

MyPrescribe!® reduced opioid and

Table 1. Mobile apps and games for patient safety

medication prescribing errors, respectively,
with accuracy of up to 96.3% and critical
reflection among professionals. The
eOncosalud!! monitored adverse events in
cancer patients, optimizing hospital
resources.

In critical care
PedAMINES? and Order-Assist'® reduced

medication errors in pediatrics (up to 68%)

settings,

and anesthesia (70%), respectively. Brain
Buddy'* encouraged dialogue about
medication risks between older adults and
UROSTENTZ®

prevented complications from ureteral

physicians, while

stents. Serious games, such as PlayDecide?®
and Air Medic Sky-1'7, increased
educational engagement and safety
awareness among professionals and

students.

Author/Year Population Main Results Conclusions

Silva, Lima, 8 nurses and 8 My Surgery achieved a Promotes education and

Silva, Poveda. IT professionals  usability rating of 90.85 surgical safety

(2024)7

Russ et al. 42 surgical MySurgery reduced anxiety Promising for vulnerable

(2020)% patients and increased groups; needs accessibility
empowerment

Flint et al. Prescribers in SPOT achieved 96.3% Secure tool; requires large-

(2019)° palliative care accuracy in opioid scale validation

conversion
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Keyworth,
Hart, Thoong,
Ferguson,
Tully. (2017)°

Villanueva-
Bueno et al.
(2022)*

Ehrler, Siebert.
(2020)*2

Shim, Kim,
Kim, Choi,
Lee. (2023)%3

Holden et al.
(2020)%

Hameed, Shah,
Naik, Reddy,
Somani.
(2021)%°

Ward et al.
(2019)%6

Dankbaar et al.
(2017)Y

Lee et al.
(2015)26

Jeon et al.
(2019)%

Pierce et al.
(2019)8

Cho, Lee.
(2021)%°

15 junior doctors

186 cancer
patients

128 nurses and
152 paramedics

202 pediatric
patients

23 elderly
people

33 patients with
ureteral stents

Resident doctors

103 students

23 hospital apps
in Korea

62 pediatric
patients

Patients and
professionals in
Europe

94 hospitalized
patients

MyPrescribe promoted
reflection and reduced
prescribing errors

eOncosalud detected 1,368
adverse events

PedAMINES reduced
errors in pediatric
emergencies by 68%

Order-Assist reduced
anesthesia errors by 70%

Brain Buddy promoted
dialogue on drug risks

UROSTENTZ prevented
complications and
improved communication

PlayDecide increased
incident reporting

Serious game more
engaging than e-module;
longer learning time

87% focused on timeliness,
78% on safety, 65% on
efficiency

99.99% accuracy in patient
identification

WEB-RADR app facilitates
reporting of adverse
reactions

App increased self-efficacy
and safe behaviors

Rev Enferm Atencdo Saude 2025; 15(1):e20258446

Promising tool; integration
with behavioral theories
recommended

Optimizes resources and
improves security

Effective in critical
contexts; supports WHO
target

Reliable tool for efficiency

Viable for seniors;
improves communication
with doctors

Reduces costs and
unnecessary Visits

Promotes proactive culture;
requires institutional
support

Serious games have
educational potential, but
practical effectiveness
needs more research

Apps meet multiple quality
objectives, but real impact
requires further study

Improves security, but
privacy is a challenge

Potential in
pharmacovigilance;
requires greater adherence

Digital self-education is
effective for safety

ISSN 2317-1154



Aldughayfiq, 21 participants NFC app reduced Safe and practical,

Sampalli. dispensing errors (90% vs.  expansion recommended

(2021)% 38%)

Lee, Ahn, Lee. 60 patients APPSE app improved Digital education motivates

(2021)% knowledge and safe behaviors
participation

Lin, Ho, Chen, Hemodialysis MEWS app reduced Increases safety and

Chang, Chien.  patients adverse events efficiency in hemodialysis

(2022)32

Oh, Kim. 44 nursing App increased competence  Effective for safety

(2023)% students education

Source: Prepared by the authors (2025).

Wearable Electronic Devices

The three studies on wearable
devices highlighted their potential for
continuous monitoring and rapid response
to clinical events. Devices such as ViSi
Mobile®® and HealthPatch® identified
clinical deterioration early, with high

acceptance (usability > 77.9) and increased

feelings of security. HAIL-CAT19 reduced
alarm response time by up to 148% in
simulations, alleviating the cognitive
burden on nurses. The Sensium20 sensor
was considered comfortable by 85.4% of
with  69.2%

security, although privacy and usability

patients, feeling greater

remain challenges.

Table 2. Wearable electronic devices for patient safety

Author/Year Population

Main Results

Conclusions

Weenk, Bredie,
Koeneman,
Hesselink, van
Gor, van de Belt.
(2020)*8

90 hospitalized
patients

16 nurses in
simulation

McFarlane, Doig,
Agutter, Brewer,
Syroid, Mittu.
(2018)*°

ViSi Mobile and
HealthPatch detected
early deterioration

HAIL-CAT reduced
alarm response time by
148%

Rev Enferm Atencdo Saude 2025; 15(1):e20258446

Increase security; barriers
include false alarms

Improves alarm triage;
requires real-world
testing
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Joshi et al. Hospitalized patients  Sensium was Promising for
(2021)%° comfortable (85.4%); monitoring; needs
69.2% felt safe privacy improvements

Source: Prepared by the authors (2025).

Artificial intelligence DISCUSSION

The study evaluated an Al system The results highlight the

. . effectiveness of technologies such as
for detecting prescription errors at Sheba g

. . . . mobile apps, wearable devices, artificial
Medical Center.?! Using machine learning, PP

intelligence, and innovations like RFID and
the system generated 315 alerts across 282 g

L ) e sensors in reducing errors and promotin
prescriptions, with 48% of orders modified g P g

quickly (median of 1 hour). High sensitivity patient safety. The studies have in common

. that these tools improve early detection of
and specificity reduced undetected adverse P y

. ) . adverse events, reduce medication errors
events, optimizing operational efficiency

- . . with r ions of 70% in critical
and clinical decision-making. (with reductions of up to 70% in critica

settings such as pediatrics and anesthesia),

and promote patient empowerment through

Other Technologies education and self-care.
Apps like PedAMINES and Order-

Two technologies were highlighted: . o .
Assist have demonstrated significant impact

radiofrequency identification (RFID) and a . L o
in minimizing errors in highly complex
leak detection device in hemodialysis. The ) ) ] . L
settings, while wearable devices like ViSi

application of RFID in surgical gauzes, . )
Mobile and Sensium have enabled

instruments, smart dressings, and patient . o .
continuous monitoring, increasing the sense

monitoring has improved traceability and . .
of security for most patients. These

error prevention.?? In hemodialysis, tests ) _ o
advances imply more proactive clinical

were conducted on devices with optical and ) ) )
practice, with the potential to reduce

ultrasonic sensors, detecting 67 of 73 blood L ) ) )
morbidity and mortality associated with

leaks (98.9% accuracy), reducing anxiety . .
care errors and optimize hospital resources,

and improving the quality of care.?® S _
especially in high-demand settings.
Technologies such as Al systems

and mobile apps require training to integrate

Rev Enferm Atenc3o Salde 2025; 15(1):e20258446 ISSN 2317-1154



real-time data into clinical decisions, which
can alleviate cognitive overload, as
observed with HAIL-CAT.® However,
adopting these tools requires adjustments to
workflows and ongoing training to ensure
usability and acceptance. For patients, the
impact is equally significant, as apps such
as MySurgery and eOncosalud promote
greater  engagement and  treatment
adherence, while wearable devices offer
greater safety and autonomy. In line with a
recent study, the review demonstrates a
convergence in the emphasis on continuous
monitoring and early detection, especially
with artificial intelligence (Al) wearable
devices.?#?> However, while the authors
focus on provider-oriented applications?,
this review highlights the role of patient
empowerment, evidenced by serious apps
and games, suggesting a more holistic
approach.

This  study
importance of healthcare information

reinforces  the

technology for reducing errors, but warns of
persistent challenges, such as data privacy
and integration with existing systems.
While some authors emphasize IT
infrastructure, this review covers a broader
range of technologies, including RFID and
sensors, which offer practical solutions for
real-time traceability and monitoring.
Advances in Al-enabled wearable devices,

such as computer vision systems in

@ 01S) Rev Enferm Atengdo Saude 2025; 15(1):e20258446

BY NG

surgeries, are noteworthy. These advances
complement the findings of this review on
Al for prescribing. However, the scarcity of
Al studies in this review contrasts with the
emphasis on predictive algorithms,
suggesting a gap that needs to be addressed.

The review's strengths include a
comprehensive analysis of 25 recent studies
covering diverse technological categories
and clinical contexts, with methodological
rigor ensured by the independent screening
of six researchers and a rich, contextualized
synthesis aligned with the objectives of
innovations.

identifying impactful

However,  limitations  include  the
predominance of studies on mobile
applications and the exclusion of paid
articles, which may have restricted access to
high-quality  studies. The lack of
quantitative analysis, inherent to the
narrative format, also limits the ability to

generalize the findings.

CONCLUSIONS
Patient safety technologies,
including mobile apps, wearable devices,
artificial intelligence, and innovations such
as RFID and sensors, have demonstrated
significant impact on reducing medication
errors, detecting clinical deterioration early,
and promoting self-care, contributing to
safer, more patient-centered care. The

integration of these technologies optimizes

ISSN 2317-1154



care quality, aligning with global patient
safety goals.

We suggest exploring the impact of
Al technologies on a larger scale, especially
in low-income settings, where accessibility
is a challenge in future studies. Research
into the integration of wearable devices
with electronic health records and the long-
term evaluation of serious games in
professional training are recommended.
Furthermore, research addressing ethical
issues, such as data privacy, and usability in
vulnerable populations can strengthen the
implementation of these innovations,
ensuring equitable and sustainable benefits

for patient safety.
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