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Advanced Technologies in the
Pediatric Hospital Environment

Tecnologias Avancadas no Ambiente Hospitalar Pediatrico
Tecnologias Avanzadas en el Entorno Hospitalario Pediatrico

RESUMO

O avanco das tecnologias médicas tem impactado significativamente o ambiente hospitalar pediatrico, promovendo melhorias
na qualidade do atendimento, maior precisdo nos diagndésticos e tratamentos menos invasivos. A inteligéncia artificial, a teleme-
dicina, os dispositivos vestiveis, a realidade aumentada e a impressdo 3D sado algumas das inovagdes que estao revolucionando
a assisténcia infantil. Essas tecnologias ndo apenas garantem maior seguranca e eficiéncia nos procedimentos, mas também
contribuem para a humanizacao do cuidado, reduzindo o estresse dos pacientes e suas familias. No entanto, desafios como altos
custos, necessidade de capacitacao profissional e questdes éticas relacionadas a privacidade dos dados ainda dificultam a ampla
implementacgdo dessas inovagdes. Diante disso, é essencial que politicas publicas e investimentos sejam direcionados para garan-
tir a equidade no acesso a essas tecnologias, promovendo um atendimento pediatrico cada vez mais qualificado e humanizado.
DESCRITORES: Tecnologia em saude; Pediatria; Inovacao hospitalar; Inteligéncia artificial; Humanizacao.

ABSTRACT

The advancement of medical technologies has significantly impacted the pediatric hospital environment, improving the quality of
care, increasing diagnostic accuracy, and enabling less invasive treatments. Artificial intelligence, telemedicine, wearable devices,
augmented reality, and 3D printing are some of the innovations revolutionizing pediatric care. These technologies not only en-
sure greater safety and efficiency in procedures but also contribute to the humanization of care, reducing stress for patients and
their families. However, challenges such as high costs, the need for professional training, and ethical issues related to data privacy
still hinder the widespread implementation of these innovations. Therefore, it is essential that public policies and investments be
directed toward ensuring equitable access to these technologies, promoting increasingly qualified and humanized pediatric care.
DESCRIPTORS: Health technology; Pediatrics; Hospital innovation; Artificial intelligence; Humanization.

RESUMEN

Los avances en las tecnologias médicas han tenido un impacto significativo en el entorno hospitalario pediatrico, promoviendo
mejoras en la calidad de la atencién, una mayor precision en los diagnésticos y tratamientos menos invasivos. La inteligencia
artificial, la telemedicina, los dispositivos portatiles, la realidad aumentada y la impresiéon 3D son algunas de las innovaciones que
estan revolucionando la atencién infantil. Estas tecnologias no solo garantizan una mayor seguridad y eficiencia en los procedi-
mientos, sino que también contribuyen a la humanizacién de la atencién, reduciendo el estrés de los pacientes y sus familias. Sin
embargo, retos como los altos costes, la necesidad de formacion profesional y las cuestiones éticas relacionadas con la privacidad
de los datos siguen dificultando la amplia implementacion de estas innovaciones. Ante esto, es esencial que las politicas publicas
y las inversiones se orienten a garantizar la equidad en el acceso a estas tecnologias, promoviendo una atencién pediatrica cada

vez mas cualificada y humanizada.

DESCRIPTORES: Tecnologia en salud; Pediatria; Innovacion hospitalaria; Inteligencia artificial; Humanizacién.
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INTRODUCTION

n recent years, advances in medical

technologies have revolutionized

pediatric hospital care, promoting
more accurate diagnoses, less inva-
sive treatments, and greater human-
ization of care. The incorporation
of technological innovations in this
environment not only improves clin-
ical outcomes but also significantly
impacts the well-being of patients,

families, and healthcare profession-
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als. With the increased demand for
specialized care and the complexity
of pediatric diseases, technology has
been a fundamental ally in ensuring
more efficient and safer treatment’.

The pediatric hospital environ-
ment presents specific challenges, as
in addition to clinical conditions, the
psychological impact of hospitaliza-
tion on children must be considered.
Advanced technologies, such as re-
mote monitoring equipment, artificial
intelligence applied to clinical data
analysis, and robotic assistance de-
vices, have contributed to reducing
hospitalization time and minimizing
the risk of complications. In addition,
telemedicine has allowed for closer
monitoring of patients, reducing un-
necessary travel and ensuring better
quality care even from a distance

Another significant advance is the
introduction of augmented and virtu-
al reality in the hospital environment,
which assists both in the rehabilitation
of children with neurological condi-
tions and in preparing them for medi-
cal procedures, reducing patients' fear
and anxiety. These resources provide
a more playful and interactive experi-
ence, making treatment less traumatic
and contributing to therapeutic adher-
ence'At the same time, the automa-
tion of processes, such as electronic
dispensing of medications and artifi-
cial intelligence-assisted prescription
systems, has reduced medical errors
and optimized the time of healthcare
teams:

The humanization of the hospital
environment has also been a central
concern in the development of new
technologies. Studies show that the
ambiance of spaces, the use of appro-
priate lighting, sounds, and colors, as
well as interactive devices for child
distraction, are strategies that posi-
tively impact patient recovery®. In ad-
dition, the use of smart devices and
sensors allows for continuous moni-
toring of children's vital signs without

C)

the need for invasive interventions,
reducing discomfort and increasing
diagnostic accuracy(®-

However, despite
benefits, the implementation of these

the obvious

technologies still faces challenges,
such as high costs, the need for pro-
fessional training, and the adaptation
protocols. In addition,
accessibility and equity in the distri-

of hospital

bution of these innovations are still
issues to be overcome, ensuring that
children from different socioeconom-
ic backgrounds have access to quality
care’.

Given this context, this study pro-
poses a reflection on the impact of
advanced technologies in the pediat-
ric hospital environment, addressing
their benefits, challenges, and future
prospects. Therefore, how can ad-
vanced technologies transform pedi-
atric hospital care, promoting greater
efficiency and humanization of care?
The study aims to analyze the influ-
ence of advanced technologies in the
pediatric hospital environment, high-
lighting their impacts on the quality of
care, patient safety, and the human-
ization of care.

DEVELOPMENT

This article is a theoretical essay,
that is, a study based on a critical anal-
ysis of the existing scientific literature
on the topic of advanced technologies
in the pediatric hospital environment.
This approach allows for the construc-
tion of arguments based on academic
production and practical experience,
without the need for primary data col-
lection®.

The methodology adopted con-
sisted of a literature review of articles
published between 2020 and 2024,
available in scientific databases such
as SciELO, Google Scholar, CAPES
Journals, and PubMed. Studies were
selected that addressed the impact of
technological innovations on pedi-
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atric care, challenges for the imple-
mentation of these technologies, and
strategies for the humanization of the
hospital environment. The inclusion
criteria involved open access articles
and publications that provided em-
pirical evidence on the application of
technologies in pediatrics(”-

To structure the development, the
study was organized into two broad
categories: the first deals with tech-
nological advances in the pediatric
hospital environment and their impact
on care, highlighting the main inno-
vations applied in pediatrics, such as
artificial intelligence, telemedicine,
wearable devices, augmented reality,
and 3D printing. The second catego-
ry discusses the challenges and pros-
pects for implementing these technol-
ogies, addressing issues such as cost,
infrastructure, professional training,
and humanization of care.

Technological advances and im-
pacts on pediatric care

Technological advances in health-
care are revolutionizing the way pedi-
atric patients are treated in hospitals.
Technologies such as artificial intel-
ligence (Al), telemedicine, wearable
devices, augmented reality, and 3D
printing have shown great potential
for making care more efficient, safe,
and humanized. Al has been widely
used to optimize diagnoses and per-
sonalize treatments, allowing algo-
rithms to analyze large volumes of
clinical data and assist in the early
detection of diseases, prediction of
complications, and recommendation
of appropriate therapies. In addition,
Al-based virtual assistants assist in pa-
tient triage, reducing the workload of
professionals and improving the orga-
nization of care.

Telemedicine, in turn, has estab-
lished
in pediatric care, especially in re-

itself as a fundamental tool
mote areas or areas with a shortage
of specialists. Studies indicate that
the adoption of pediatric teleconsul-

12127



I Literature Review

tation has resulted in a reduction of
up to 35% in the need to transport
children to health facilities, in addi-
tion to enabling closer monitoring
of chronic patients without the need
for frequent hospitalizations.This in-
novation improves the quality of life
of children and their families, in ad-
dition to reducing hospital costs. In
addition, connected devices, such as
remote vital sign monitors, have en-
abled continuous monitoring of the
health status of children undergoing
home treatment, preventing serious
complications and allowing for rapid
intervention when necessary:

In addition to these technologies,
the application of augmented reality
and virtual reality has shown great
promise in pediatrics. These innova-
tions are being used for therapeutic
purposes, such as in the treatment
of children with neurological condi-
tions, and also to help young patients
adapt to hospital procedures, reduc-
ing the fear and anxiety associated
with hospitalization. A study conduct-
ed in Sweden revealed that children
who used virtual reality as a form of
distraction had 40% lower stress lev-
els compared to those who did not
have access to the technology.Simi-
larly, 3D printing has revolutionized
pediatrics by enabling the production
of customized prostheses, anatomi-
cal models for surgical training, and
medical devices adapted to the indi-
vidual needs of children, significantly
improving clinical outcomes and pro-
moting greater comfort for patients.

The incorporation of these ad-
vanced technologies has not only im-
proved the efficiency and accuracy of
treatments, but also promoted a more
humanized experience for hospital-
ized children. The use of interactive
adjustable lighting,
playful sounds, and colors has also

environments,

been applied to make hospital spaces
less hostile for young patients, ensur-
ing a more welcoming environment

12128 Revista Nursing,

Rocha SAR, Santos DF, Silva AB, Pereira IRS, Santos MCS
Advanced Technologies in the Pediatric Hospital Environment

and facilitating adherence to treat-
ment.

Challenges and prospects for the imple-
mentation of technologies in the pedia-
tric hospital environment

Despite the significant advances
provided by technological innova-
tions in pediatric care, the imple-
mentation of these tools faces several
challenges. The first and most obvious
obstacle is the high cost of new tech-
nologies, which limits access to these
innovations, especially in public hos-
pitals and health facilities with limited
financial resources. Studies show that
only 30% of Brazilian public hospi-
tals have adequate infrastructure for
the adoption of state-of-the-art equip-
ment, which demonstrates inequality
in access to medical innovations(”
In addition to the initial cost of the
equipment, there are also expenses
related to maintenance, software up-
dates, and technical support, making
the adoption of these technologies an
even greater challenge for institutions
with limited resources.

Another relevant problem is the
need for professional training. Ad-
vances in technology require doctors,
nurses, and other healthcare profes-
sionals to be constantly trained to
deal with new digital tools and smart
devices. Lack of training can lead to
underutilization of these technologies
or even errors in their application,
which compromises the safety and
effectiveness of treatments(* ‘Many
educational institutions have not yet
incorporated specific content on med-
ical technology into their curricula,
making it essential to create continu-
ing education programs so that profes-
sionals can keep up with innovations
and apply them correctly in pediatric
care.

In addition to financial and edu-
cational challenges, the implementa-
tion of these technologies must con-
sider ethical and regulatory aspects,

especially with regard to information
security and the privacy of pediatric
patients. With the increased use of
connected devices and telemedicine
systems, concerns arise about the pro-
tection of children's medical data. The
need for stricter regulations to ensure
that this
transmitted securely has been wide-

information is stored and
ly discussed by experts in the field of
digital health®.

The humanization of care is also a
crucial point in the use of new tech-
nologies. The introduction of artificial
intelligence and automation in hos-
pital processes can, in some cases,
create a distance in the relationship
between healthcare professionals and
patients, making it essential to adopt
strategies that ensure the preservation
of the human bond in pediatric care.
Studies suggest that the integration of
interactive robots, playful therapies,
and humanized design elements can
help maintain a welcoming and em-
pathetic hospital environment, bal-
ancing technology and humaniza-
tion®.

To overcome these challenges and
ensure that advanced technologies are
widely accessible and effective in the
pediatric hospital environment, sev-
eral strategies have been proposed,
such as increasing investment in hos-
pital technology infrastructure, imple-
menting ongoing training programs
for healthcare professionals, develop-
ing public policies aimed at equitable
access to medical innovations, and
adopting measures to ensure the safe
and ethical use of these technologies.
In this way, it will be possible to max-
imize the potential of technological
innovations, ensuring more qualified,
safe, and humanized care for hospital-
ized children.

FINAL CONSIDERATIONS

The introduction of advanced

technologies in the pediatric hospital

)



environment has played a key role in
improving the quality of care, pro-
viding more accurate diagnoses, less
invasive treatments, and more human-
ized care. Innovations such as artifi-
cial intelligence, telemedicine, wear-
able devices, augmented reality, and
3D printing have brought significant
advances to pediatric care, allowing
for more efficient and personalized
monitoring of children's health con-
ditions. These technologies not only
expand the ability of healthcare pro-
fessionals to provide safer and more
efficient care, but also reduce stress
and anxiety for young patients, mak-
ing the hospital environment less trau-
matic.

However, the implementation
of these technologies still faces sig-
nificant challenges, including high
acquisition and maintenance costs,
the need for adequate infrastructure,

and the ongoing training of health-
care professionals. In addition, the
introduction of digital tools in hospi-
tal care raises ethical and regulatory
issues, especially with regard to the
security of pediatric patient data. An-
other important challenge is to ensure
that these innovations are incorporat-
ed in a way that does not compromise
the humanization of care, preserving
the bond between healthcare profes-
sionals, children, and their families.
Given this scenario, a joint effort
between health institutions, govern-
ments, and the private sector is neces-
sary to expand access to cutting-edge
technologies in pediatric care. In-
vestments in hospital infrastructure,
public policies aimed at equity in the
use of these innovations, and training
programs for healthcare profession-
als are essential measures to ensure
that the benefits of new technologies
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reach as many patients as possible. In
addition, humanization must always
be a priority in the development and
application of these tools, ensuring
that technological advancement goes
hand in hand with improving the pa-
tient experience.

It can be concluded that advanced
technologies represent great potential
for transforming the pediatric hospital
environment, offering more efficient,
safer care that is adapted to the needs
of children. However, their imple-
mentation must be planned strategi-
cally, considering both operational
challenges and the need to maintain
the humanization of care. In this way,
it will be possible to ensure that tech-
nological advances truly contribute
to higher quality pediatric care, pro-
moting the well-being and recovery
of young patients in an increasingly
effective manner.
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