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The Odyssey tells that Ulysses, on his journey
to Ithaca, upon sighting the island of the Sirens,
requested to be tied to the ship’s mast to avoid
succumbing to the songs of the Sirens, songs
that, if he heard them, would bring him a tragic
destiny. The use some propose, and others make
of generative artificial intelligence (generative Al)
are Siren songs for researchers and anyone doing
work at a given standard.

Blumer, in his treatise on symbolic interactionism,
indicates that it is the use we make of something that
makes the difference and not the manufacturers’
specifications or commercial promises. Generative
Al is a new resource that some propose and
promote for an effortless academy, and — herein — |
want to stop without having to tie myself to the
mast. | have gotten commercial messages offering
me Al to analyze qualitative data, which talk about
automatic coding, avatars to conduct interviews
that can also speak different languages, quick and
easy systematic reviews, and effortless document
creation. In one of these messages, | am invited to
imagine what it would be like to have interviewer
avatars that adapt and learn in real time or
automatically generate topics into long narratives. |
did not dare imagine such.

Generative Al simulates knowing  without
understanding, displaying a fagade of knowledge
that fades when applied in practical or complex
contexts. This is called Potemkin understanding.®
The term stems from the stratagem used by Russian
general Potemkin to amaze Empress Catherine
the Great and foreign ambassadors during a visit
to Crimea in the late 18™ century. Fake structures
or village decorations were set up. It is said that
he even mobilized healthy -looking peasants and
rented cattle to give an impression of progress and
well-being in those rural areas. Thus, Al creates the
illusion of comprehension. Be careful, the precision
Al offers is not equivalent to understanding.

A journalist recently echoed the misuse of Al

to draft texts.”® Motivated by questions made
by people close to her about scientific findings
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in the health field, she tracked the coverage of
the most famous topics of recent months. She
ended up reading “tons” of news elaborated by
Al systems. These were characterized by a stilted
style, excessive adjectives, and using bombastic
terms, and hackneyed filler words. She pointed
out that articles “written” by Al, in addition to
endangering journalistic work, could be inaccurate
and contain conceptual errors. That is, they were
untrustworthy.

Artificial intelligence systems neither write, nor
conceptualize, nor reason, or do not do so like
humans. Thus, their misuse erodes the foundations
of research, besides discrediting the author and
breaking the trust of the medium where they are
published. Due to foregoing, researchers, young
and senior, must use Generative Al responsibly
in research. A systematic review of 24 published
articles has indicated that Al facilitates, supports,
improves, and aid in processes such as the
generation of ideas and the design of a study,
the bibliography review, data management and
their analysis, and the elaboration of the report.
Warning: it does not say that I1As do these. The
authors conclude that Al has potential and that the
challenge lies in maintaining academic integrity
and balancing its use with human interpretation.®
Hence, we are not to tie ourselves to a mast to
avoid using it; rather, we must educate ourselves
to do so properly. In qualitative research, this
training is especially relevant because it is a craft,
creative work, in which one must be more faithful
to the spirit than to the letter.

Artificial intelligence systems are predictive
models based on existing data, so when used
thoughtlessly in literature reviews, these end up
parroting what is known about a topic.® It is well
known that ChatGPT and other similar generative
Al models can help improve the writing of a
document once it has been written and not before.
Asking an Al to create a report from scratch is
effortless academy, a journey to nowhere. A tragic
fate from which one must stay away.

Siren Songs of an Effortless Academy: The Misuse of Artificial Intelligence




Increasingly, qualitative analysis software includes
Generative Al among its functions. And tests
are under way to determine its contribution.
For example, a comparative study between
analysis produced by traditional means and that
produced with Al indicates that a complementary
relationship is necessary between Al use and
researchers.® Among the biggest challenges, the
authors found how to manage the inconsistencies
and hallucinations produced by Al, which is why
they pointed to the need to carry out verification
processes to maintain the validity of qualitative
analysis.

Regarding systematic reviews, | consider that
today they help us find references, eliminate
duplicates and perform mechanical tasks such
as data entry and information management, but
they do not evaluate or synthesize the findings of
primary studies. A work about the use of avatars in

References

human-Al interaction states that these have great
potential to promote it.”” Nevertheless, given that
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design of Al avatars is an area that has not been
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to be seen whether user perception of human-like
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Hence, to generate qualitative data, for now and
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To end, Al is here to stay; its intelligent and ethical
use depends on us all. It helps us to be more
effective and efficient, but not to be researchers;
we can only achieve this through a lot of study,
effort, and perseverance. The rest are Siren songs.
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Introduction

ursing professionals represent the largest segment of the global

healthcare workforce, playing a vital role in patient care, clinical

management, and the ongoing support of healthcare systems.

Nevertheless, despite this relevance, it is estimated that by 2030
the global deficit of nurses will reach 4.5 million,® which represents a critical
challenge for the capacity of healthcare systems to respond in a timely, safe,
and equitable manner to the needs of populations. In this regard, the need
to promote strategies that strengthen human resources in nursing has been
widely recognized.® Notwithstanding, many of these strategies have focused
primarily on mitigating the effects of unfavorable work and organizational
environments on the nursing workforce. These include burnout, psychological
stress, moral distress, and work-life imbalance.”? While addressing these
issues is necessary, this has proven insufficient to reverse the progressive
deterioration of the working conditions of nursing staff. Insisting on this
approach represents the risk of continuing to only address the symptoms
without transforming the structural causes.

Given this scenario, this editorial holds that a paradigm shift is essential
that conceives organizations as living and dynamic ecosystems, capable
of intentionally managing their work contexts to promote sustainable
wellbeing over time. Such requires an organizational culture that assumes
that the responsibility for wellbeing is shared between each individual and
the institution. Only thus will it be possible to move from reactive responses
to preventive strategies and the genuine fostering of well-being, creating
environments where nurses not only remain, but can thrive. “Thriving at work”
alludes to the capacity of individuals to grow, develop, and feel energized, in
contrast to perceptions of stagnation or exhaustion.®® The experience of thriving
has been related positively with greater job satisfaction, better performance
and commitment at work, better subjective perception of health, respectful
organizational behaviors, as well as with lower levels of exhaustion, burnout,
and intention to rotate or leave the profession.® Moreover, the benefits of
thriving are not only restricted to the individual plane; professionals who thrive
tend to get involved actively in improving their organizations, contributing
ideas, promoting collaboration, and exercising proactive leadership.®

Most studies about thriving at work come from Anglo-Saxon contexts, which
limits their universal applicability. Hence, addressing this issue in various
contexts is key to ensuring that nursing professionals not only remain in their
positions but also find spaces to grow and actively contribute to strengthening
healthcare systems.

Invest Educ Enferm. 2025; 43(3): e02
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Socially embedded model of
thriving at work

The “Socially Embedded Model of Thriving at
Work” proposed by Dr. Gretchen Spreitzer et al.,"”
defines “thriving at work” as a psychological state
in which individuals experience both a sense of
vitality (having energy) and a sense of learning
(acquisition of knowledge) at work.” This model
provides a comprehensive understanding of how
individuals interact with their organizational
environment, and how this interaction can foster
(or hinder) their development and wellbeing.
According to the socially embedded model of
thriving in the workplace, the act of thriving is the
result of a dynamic and bidirectional interaction
between the employee’s personal characteristics
and the attributes of the organizational context.”®
That is, it is not sufficient for people to have
motivation or individual capabilities; they
must also have an environment that favors the
deployment of these potentialities. Due to this, the
model highlights the responsibility of organizations
to provide work environments that support their
workforce, ensuring access to key resources,
like, for example, growth and recognition
opportunities.® When the work environment
offers adequate conditions, such as autonomy
in work, a climate of trust, and meaningful
relationships between colleagues and managers,
people not only manage healthy adaptation to
their environment, but also generate new personal
resources, strengthen their performance, and
consolidate a sense of continuous progress.”7®
Individuals are not expected to thrive in isolation,
making this model inherently social in nature.
That implies that thriving cannot be experienced
without the influence of interactions with the work
environment, its characteristics, colleagues, and
managers.”

Nursing and thriving at work

Although the model of thriving in the workplace
originated over 20 years ago and has gained
growing interest in healthcare organizations, the
study of thriving among nursing professionals is

still in its early stages. Nonetheless, it has been
demonstrated that the model is adequate for
application in the nursing staff, especially to serve
as a framework for managers to encourage their
teams to thrive."? From the model’s perspective,
the work environment must meet certain
contextual conditions that favor the capacity of
nursing professionals to thrive. These conditions
are determined by the resources available in the
organization and by the quality of relationships
with managers and colleagues.! The literature
suggests that social support, effective supervision,
and the necessary resources to perform the
role safely and competently are key elements to
promote thriving in the workplace.? Particularly,
work environments focused on caring for people
and promoting psychological empowerment are
associated positively with a greater experience of
thriving among the nursing staff.t!®

Furthermore, nursing professionals are
individuals with specific personalities and
psychological resources. Research has identified
that their psychological capital (advantageous
characteristics, like optimism, resilience, and self-
efficacy) is favorably associated with their thriving.
14 Thereby, it is key for nursing professionals
to have the necessary support to develop and
maintain these individual characteristics, given
that such will allow them to be more aware
of their role within the organization and of
their relationships with peers, favoring bonds
characterized by mutual attention (or according
to the model, developing “heedful relating”).**
Likewise, said professionals would tend to adopt
behaviors liketask focus and exploration of their
own role, which will increase the probability of
learning and experiencing high levels of energy
and vitality.®!® It has been proposed that, when
the interaction between individual and contextual
characteristics is favorable, it is possible to build
work environments where people not only thrive,
but maintain that experience in a sustained
manner over time. This continuity in thriving not
only benefits those who experience it, but also
has a positive impact on healthcare organizations
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because it is associated with greater satisfaction
with the care provided, reduction of stress
symptoms,® and better job performance by the
nursing staff.!”

Challenges for thriving in nursing
in Latin America: urgency of a
paradigm shift

The nursing situation in Latin America evidences
persistent structural challenges that seriously
hinder conditions for thriving in the workplace. In
the region, studies on the nursing workforce are still
limited, but the available data allows measuring
a critical reality that requires urgent attention.
Currently, Latin America has approximately 5.6
million nursing professionals.*® However, a study
in the region of the Americas in 2017 reported
a marked heterogeneity in the density of nursing
staff, with countries that exceed eight nurses per
thousand inhabitants and others that do not reach
one."? Beyond the number of professionals,
issues have been identified, such as a lack of
team cohesion and stressors linked to ineffective
leadership and organizational climate,?® high
burnout levels,?Y and high rates of work-related
fatigue at the regional level due to multiple jobs,
lack of sleep, work overload, sustained physical
effort, and experiences of suffering arising from
the daily clinical practice.??

The lack of organizational policies that promote
thriving environments seems to be a regional
constant, and in the face of this panorama, the
need for a paradigm shift becomes evident. It is
no longer enough to demand individual resilience
or implement fragmented and reactive actions. It
is indispensable for healthcare organizations to be
recognized as dynamic ecosystems that can be
actively configured to foster the thriving of their
workers. This implies not only having structural
resources but also designing organizational
cultures that promote continuous learning, a
sense of purpose, and sustained wellbeing.
Within this context, the social model of thriving
in the workplace offers a powerful tool to rethink

Invest Educ Enferm. 2025; 43(3): e02

the working conditions of the nursing staff in
Latin America. Its application will allow guiding
organizational strategies towards more humane,
adaptive, and healthy work environments, where
professionals can not only survive, but thrive.

In response to this challenge, the School of
Nursing at Pontificia Universidad Catdlica in
Chile is actively promoting this research agenda
in conjunction with an international network,
through its participation in the Nurses Thriving at
Work Research Collaborative.® This collaboration
seeks to work with healthcare professionals
to strengthen nursing workforce management
practices and generate knowledge that fosters
healthier and more enriching work environments,
where nurses not only remain in their jobs but
also have the support they need to thrive.

In Chile, two research projects are currently being
undertaken aimed at strengthening the thriving of
nursing professionals in their work environments.
The first corresponds to a longitudinal action
research study with early-career nurses and
nursing leaders. This study is led by the School
of Nursing at The University of Auckland, New
Zealand. During this year, the first phase has been
implemented, under the coordination of the School
of Nursing at Pontificia Universidad Catélica in
Chile, centered on the cultural adaptation of the
instruments to measure thriving at work of nursing
professionals. The second phase, to be carried
out next year, contemplates the participation of
nurses in early stages of their career who will
be invited to express the aspects they consider
most relevant in their work environments and
in the development of their careers. Likewise,
meetings will be held among them and nursing
leaders to co-design more relevant and effective
support systems. The second project underway
is aimed at generating recommendations that
foster work environments that facilitate thriving
through career growth opportunities for nurses
in the country. This project is led by a professor
from Pontificia Universidad Catélica in Chile,
who is currently pursuing doctoral studies at The

Fostering Thriving in Healthcare Organizations: An Opportunity to Strengthen the Nursing
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University of Auckland. Both initiatives seek to
generate contextualized evidence for the Latin
American region and promote the implementation
of structural changes in healthcare organizations.
Moving forward in this direction constitutes a
strategic commitment to strengthen the quality,
sustainability, and response capacity of healthcare
systems in the region.

In conclusion, the need to enrich work
environments in healthcare is urgent. Hence, it

is time to move towards organizational strategies
that promote career growth, recognition, and well-
being of nursing professionals. In this sense, the
“Socially Embedded Model of Thriving at Work”
represents a promising path to transform work
environments in a sustainable and contextualized
manner. Exploring how to translate this model
into concrete, culturally sensitive, and feasible
interventions in  resource-limited  contexts
represents the next big challenge for nursing
research and management in the region.
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Leadership by Nurse Managers and its Impact on
Humanization: a Descriptive Analysis based on the
Perception of Care Nurses

Abstract

Objective. The objective was to analyze the relationship among sociodemographic
factors, management variables, and the perception of care humanization by nursing
staff. Methods. A descriptive and observational study was conducted with a sample
of 659 nurses working in Spain. A descriptive analysis of the sociodemographic and
management variables was performed. Subsequently, a Latent Class Analysis (LCA)
was applied to classify participants according to their scores on the HUMAS scale,
which measures their perception of their own humanization and that of their manager.
Finally, multinomial and logistic regression models were proposed to identify the
determinant factors for belonging to these classes and for the opinion on the center
of the healthcare system. Results. The sample was composed mostly of women
(78.9%) with professional experience and job stability averaging 24.17+10.49
years (Min=1, Max=45). Notable dissatisfaction (58.3%) and distrust (57.9%
between little and none) towards managers were detected. The LCA identified
four nurse profiles based on their perception of humanization: a class with a high
valuation of their own humanization and management (Class 2: c2), one with a low
valuation in both (Class 3: c3), one with a high personal valuation but low towards
management (Class 4: c4), and an intermediate class (Class 1: c1). The most valued
traits in a manager were respect, communication, and transparency. Conclusion.
A significant gap exists between nurses’ self-perception of humanization, which is
generally high, and their perception of their managers, which is predominantly low.
This dissonance, combined with dissatisfaction with leadership, underscores the
need to develop management styles that promote communication, respect, and
transparency to improve the work environment and the quality of patient care.

Descriptors: nursing; humanization of assistance; leadership; health management;
latent class analysis; primary care nursing.

El liderazgo de las enfermeras gestoras y su impacto en
la humanizacion: un analisis descriptivo a partir de la
percepcion de las enfermeras asistenciales

Resumen

Objetivo. Analizar la relacion entre factores sociodemograficos, variables de gestién y
la percepcion de la humanizacién del cuidado por parte del personal de enfermeria.
Métodos. Se realiz6 un estudio descriptivo y observacional con una muestra de 659
enfermeras que trabajan en Espafa. Se llevé a cabo un analisis descriptivo de las
variables sociodemogréficas y de gestién. Posteriormente, se aplicé un Analisis de
Clases Latentes (LCA) para clasificar a las participantes seglin sus puntuaciones
en la escala HUMAS, que mide la percepcion de la humanizacién propia y la de
su gestor. Finalmente, se propusieron modelos de regresion multinomial y logistica
para identificar los factores determinantes de la pertenencia a dichas clases y de
la opinién sobre el centro del sistema sanitario. Resultados. La muestra estuvo
compuesta mayoritariamente por mujeres (78.9 %) con una experiencia profesional
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y estabilidad laboral con un promedio 24.17=+10.49 DE afios (Min = 1, Max = 45).
Se detect6 una notable insatisfaccion (58.3 %) y desconfianza (57.9 % entre poca
y ninguna) hacia los gestores. El LCA identifico cuatro perfiles de enfermeras segtin
su percepcion de la humanizacién: una clase con alta valoracién de la humanizacion
propia y de la gestion (Clase 2: c2), una con baja valoracién en ambas (Clase 3: c3),
una con alta valoracién personal pero baja hacia la gestion (Clase 4: c4) y una clase
intermedia (Clase 1: c1). Los rasgos méas valorados en un gestor fueron el respeto, la
comunicacioén y la transparencia. Conclusion. Existe una brecha significativa entre la
autopercepcién de humanizacién de las enfermeras, generalmente alta, y la percepcién
que tienen de sus gestores, que es predominantemente baja. Esta disonancia, unida
a la insatisfaccion con el liderazgo, subraya la necesidad de desarrollar estilos de
gestién que promuevan la comunicacién, el respeto y la transparencia para mejorar
tanto el entorno laboral como la calidad de la atencién al paciente.

Descriptores: enfermeria; liderazgo; humanizacién de la atencién; gestion en salud;
analisis de clases latentes; enfermeria de atencién primaria.

A lideranca do enfermeiro gestor e seu impacto
na humanizacao: uma analise descritiva a partir da
percepcao de enfermeiros assistenciais

Resumo

Objetivo: analisar a relacéo entre fatores sociodemogréaficos, variaveis de gestao e a
percepcédo da equipe de enfermagem sobre a humanizagao do cuidado. Metodologia:
Foi realizado um estudo descritivo e observacional com uma amostra de 659 enfermeiros
da Espanha. Foi realizada uma analise descritiva das variaveis sociodemogréficas e
de gestdo. Subsequentemente, foi aplicada uma Anélise de Classes Latentes (ACL)
para classificar os participantes de acordo com suas pontuacgoes na escala HUMAS,
gue mede sua percepcao de sua propria humanizacao e a de seu gestor. Finalmente,
foram propostos modelos de regressdo multinomial e logistica para identificar os
fatores determinantes para a adeséo a essas classes e para as opinioes sobre o centro
do sistema de salde. Resultados: A amostra consistiu principalmente de mulheres
(78.9%) com ampla experiéncia profissional e estabilidade no emprego. Foi detectada
uma insatisfacéo significativa (58.3%) e desconfianga (57.9% entre pouco e nenhum)
em relagao aos managers. A LCA identificou quatro perfis de enfermeiros com base
em sua percepcdo de humanizagdo: uma classe com high valorizagao da propria
humanizacéo e a do gerente (Classe 2: c2), uma com baixa valorizagdo em ambas
(Classe 3: c3), uma com high valorizagao pessoal, mas baixa em relacdo a gestao
(Classe 4: c4), e uma classe intermediaria (classe 1: cl1). As caracteristicas mais
valorizadas em um gerente eram respeito, comunicagao e transparéncia. Conclusao:
Existe uma lacuna significativa entre a auto-percepgdo dos enfermeiros sobre a
humanizacéo, que é geralmente high, e a percepcédo deles sobre seus managers, que
é predominantemente baixa. Essa dissonancia, juntamente com a insatisfagdo com
a liderancga, destaca a necessidade de desenvolver estilos de gestdo que promovam
a comunicagao, o respeito e a transparéncia para melhorar tanto o ambiente de
trabalho quanto a qualidade do atendimento ao paciente.

Descritores: enfermagem; lideranca; humanizagao do cuidado; gestao em sadde;
analise de classes latentes; enfermagem de atencao primaria.
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Introduction

odern healthcare is always in the search for the balance among

effectiveness, technological efficiency, and the need to preserve and

enhance the human dimension of care. In this important equilibrium,

humanization is not configured as a mere desirable attribute, rather,
it must be a fundamental pillar of the care quality, especially evident for the
nursing profession, given that it is at the forefront of direct and continuous
contact with patients, families and community, with nurses having the unique
ability to shape the care experience. Nevertheless, the development of truly
humanized care by nurses is not an individual act; it is intrinsically conditioned
by organizational structures, prevailing leadership styles, and management
dynamics that articulate health systems.?

The concept of humanization in health transcends the mere application of
techniques and procedures; it implies recovering the essence of care, which
places individuals as a whole (with their physical, emotional, social and
spiritual dimensions) at the center of attention, beyond their pathologies or
other conditionings.® Despite it all, this process cannot be separated from the
wellbeing and professional development of those who provide it. The concept
of “professional-centrism”, far from being an antonym of “patient-centrism”,
emerges as a paradigm shift to ensure sustainable, high-quality patient care.®
A work environment that is not humanized for the professional runs the risk of
indirectly dehumanizing the care provided to patients.® This interdependence
generates a core ethical dilemma in healthcare management: How can the
patient’s undisputed priority be harmonized with the imperative need to care
for those who care?

Due to this, leadership and nursing management acquire a fundamental
relevance as leaders of a humane care environment,®7) the work environment,
staff motivation, levels of professional satisfaction and — lastly — the perceived
quality of care.®? Leadership that genuinely promotes empathy, effective
communication, mutual respect, and transparency may not only significantly
enhance the degree of humanization in care, but can also mitigate the
adverse effects of a system under pressure from demands. On the contrary,
more authoritarian, depersonalized, or productivity-focused management
approaches could wear down team morale and seriously compromise the
ability to provide humane care.t®

Leadership styles based on emotional intelligence, made popular by Daniel
Goleman, 1120 provide an exceptionally pertinent conceptual framework
to understand how leaders can be catalysts for the humanization of care.
Goleman identifies styles, such as affiliative, democratic, and coaching, which
promote empathy, collaboration, and personal development — characteristics
of leadership that actively seeks to promote humanization.®12 Applying these
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styles improves the leader-team relationship
and is transmitted to the professional-patient
relationship.t®

This article analyzes the perception of
humanization, leadership, and management by a
sample of nursing professionals in Spain, exploring
how sociodemographic and occupational factors,
as well as the characteristics and styles of
their managers, relate to the perceived level
of humanization. The study used the HUMAS
scale, a validated instrument®* that permits
a structured measurement of humanization in
nursing care, both from the professionals’ self-
perceptions and from their managers’ perceptions.
® Furthermore, the work examines the complex
vision of nurses on the equilibrium between
patients and professionals as the core of the
health system. Finally, direct connections will
be established between the empirical findings
and Goleman'’s leadership styles,*12 to propose
specific recommendations for effective, humane,
and ethically sound nursing management. The
aim of this study was to explore the perceptions
of humanization, leadership, and management
from the perspectives of nursing professionals in
Spain and analyze how sociodemographic and
occupational factors, as well as the characteristics
and styles of their managers, relate to the perceived
level of humanization.

Methods

This study adopted a descriptive and observational
design and was conducted between October and
November 2024.

Population and Sample. The study sample was
made up of 659 nurses, who worked in various
autonomous communities in Spain. The sample
selection was non-probabilistic for convenience.
Data were collected via the distribution of a
structured questionnaire hosted on a server in
Universidad de Alicante, guaranteeing at all times
participant anonymity and obtaining their explicit

informed consent. A preliminary analysis of the
data set in SPSS format did not reveal the presence
of significant missing values or outliers that could
distort the results, which ensures the robustness
and quality of the information.

Data collection instrument. The questionnaire
used to gather the data was structured
in four interconnected sections to obtain
comprehensive and multifactorial information:
(i) Sociodemographic and professional data. This
section collected essential information about
the characteristics of the participants, including
their gender, age range, years of professional
experience, autonomous community of residence,
level of education reached (distinguishing among
Undergraduate, Specialist, Master's, and PhD),
the type of workplace in which they practiced
(primary care, hospital, social health, etc.), and
the nature of their work contract (permanent,
temporary, etc.). Likewise, a specific question
was included about the nurses’ prior or current
experience in management positions; (ii) Opinions
about management: This section focused on the
direct manager’s perception by each participant.
The questions addressed if the manager was
considered a leader by the team, their specific
denomination within the hierarchical structure
(supervisor, coordinator, nursing director, service
chief, etc.), the management model perceived
in their performance (democratic, conciliatory,
authoritarian, etc.), the level of trust that the
manager generated in the team, and the degree
of general satisfaction with their performance.®?
Additionally, open-ended questions were included
to allow nurses to identify the three qualities
they valued most in a manager, thus providing
qualitative wealth to the data; (iii) Perception of
humanization: This section explored the nurses’
knowledge and familiarity with the concept of
humanization, at personal practice level and in
the management context. A central, dichotomous
question inquired about nurses’ perspectives on
who should be at the center of the health system
(patients and family versus health professionals),
which allowed exploring the degree of perceived
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“professional-centrism”;® (iv) HUMAS scale: The
principal instrument to measure humanization was
the humanization scale derived from the HUMAS
Model.®* This scale, validated for the nursing
context,® evaluates humanization through five
key dimensions: Affectation (capacity to establish
emotional  bonds), Self-efficacy  (perception
of capacity to humanize care), Emotional
understanding (ability to understand and manage
one's own and others’ emotions), Optimism
(positive and resilient attitude), and Sociability
(ability to interact and establish relationships).
Each of these dimensions was evaluated from two
perspectives: the nurse’s self-perception (HUMAS
Personal) and the nurse's perception about their
manager (HUMAS Management). This generated
ten dimensional scores, plus two aggregate total
scores. The scale responses were categorized into
three levels: Low, Medium, and High, to facilitate
interpretation and analysis.

Statistical Analysis. The data analysis was
carried out using the free, open-access r statistical
software and the RStudio integrated development
environment. Packages from the Tidyverse
environment were used for data manipulation
and visualization, as well as specific libraries
for advanced analysis (Corplot for correlations,
Modelsummary to generate model result tables,
and polLCA for Latent Class Analysis). The
following were performed: (i) Descriptive Analysis.
Absolute and relative frequencies (percentages)
were calculated for all categorical variables.
For continuous variables, means and standard
deviations were calculated; (ii) Analysis of the
HUMAS Scale. The distributions of the scores of
the five dimensions of the HUMAS scale were
described, both for the nurses’ self-perception and
for their perception of managers, presenting the
percentages of responses in the Low, Medium and
High categories; (iii) Latent Class Analysis (LCA).
An LCA1? was applied on the ten dimensions
of the HUMAS scale (5 personal and 5 from
management) to identify and categorize subgroups
of nurses with similar response patterns. Models
with a variable number of classes (from 1 to 4,
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following the logic of empirical evidence) were
evaluated. Selection of the optimal four-class
model was based on minimizing the information
criteria (aBIC, BIC, cAIC) and obtaining an entropy
value > 0.85, which guarantees the classification’s
good predictive capacity. Moreover, the theoretical
plausibility and clinical interpretability of the
resulting classes were prioritized; (iv) Regression
Models. a) Multinomial Regression. A multinomial
regression model was used to determine what
sociodemographic and occupational factors
influence on the probability of belonging to each
of the four latent classes identified by the LCA.*®
Odds Ratios (OR) were interpreted for each
predictor, indicating the strength and direction of
the association; and b) Binary Logistic Regression.
A binary logistic regression model was applied
to explore To explore the determinants of nurses’
opinions on whether “the professional should be
at the center of the system”.® The results were
interpreted through the OR and their confidence
intervals, identifying risk factors (OR > 1) or
protective factors (OR < 1) associated to this
perception. The level of statistical significance for
all analyses was set at p < 0.05.

Ethical considerations. There are no conflicts
of interest with any institution or company. The
anonymity of the responses was maintained
through a participant code, and participants
accepted informed consent on the same form. This
study was approved by the Ethics Committee at
Universidad de Alicante, file UA-2024-01-19 3.

Results

Sociodemographic and occupational
characteristics of the sample. The study sample
was composed by 659 nurses, predominantly
women (78.9%), which is a reflection of the
gender composition in the nursing profession in
Spain. The age distribution obtained an average
of 48.26+10.40 SD years (Min=21, Max=67)
and showed a concentration in the groups from
46 to 55 years (36.6%) and 56 to 67 years
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(27.6%), indicating a population of nurses with
consolidated experience. Similarly, years of
professional experience were also evaluated, with
over 62% of the participants accumulating between
11 and 30 years of trajectory, and 29.0% with
over 30 years, mean of 24.17+10.49 SD years
(Min=1, Max=45). Regarding the work
environment, almost half the sample (49.2%)
worked in primary care, followed by the hospital

environment (38.7%). The educational level of the
nurses was high, with 34.0% holding a master’s
degree and 9.6% a doctorate. Work stability was
notable, with 77.2% of the participants with
permanent contract. With respect to management
experience, 24.0% of the nurses held a

management position at the time of the study and
37.0% had held one in the past (Table 1).

Table 1. Overall characteristics of the participating nurses

Characteristics % Accumulated

Nurse’s sex

Woman 520 (78.9) 78.9
Man 139 (21.1) 100.0
Age in years

21-35 93 (14.1) 14.1
36-45 143 (21.7) 35.8
46-55 241 (36.6) 72.4
56-67 182 (27.6) 100.0
Years of experience

1-10 89 (13.5) 13.5
11-20 149 (22.6) 36.1
21-30 230 (34.9) 71.0
>30 191 (29.0) 100.0
Type of center

Primary 324 (49.2) 49.2
Hospital 255 (38.7) 87.9
Research 27 (4.1) 92.0
Administration 9(1.4) 93.3
Other 44 (6.7) 100.0
Training level

Diplomate 137 (20.8) 20.8
Graduate 90 (13.7) 34.4
Specialist 145 (22.0) 56.4
Master’s 224 (34.0) 90.4
PhD 63 (9.6) 100.0
Type of contract

Permanent 509 (77.2) 77.2
Interim 113(17.1) 94.4
Temporary 37 (5.6) 100.0
Management position (current)

No 501 (76.0) 76.0
Yes 158 (24.0) 100.0
Management position (previous)

No 415 (63.0) 63.0
Yes 244 (37.0) 100.0
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Perception of Managers by Nurses. Nurses’
perceptions about their direct managers evidenced
aspects to keep in mind: The gender of the
perceived managers was mostly female (79.2%).
Less than half the nurses (47.2%) considered
that their manager was a leader, which suggests
a significant gap between the formal role and the
perception of inspiring or effective leadership. The
most-common denominations of the managers
were supervisor (25.8%), coordinator (24.4%),
and director/chief (23.4%). With respect to the
management model, the democratic was the

most perceived (29.6%), followed by conciliatory
(25.3%). Nevertheless, a considerable 22.5% of
the nurses perceived an authoritarian management
model. An alarming fact was the trust in the
manager: 57.9% of the nurses expressed “little”
(40.1%) or “no” (17.8%) trust, which indicates
a serious erosion of credibility and the bond
with the leadership. Overall satisfaction with the
manager was very low, with 58.3% of the nurses
declaring that they were dissatisfied (37.2%) or
very dissatisfied (21.1%) (Table 2).

Table 2. Perception of Managers by the Nurses

Characteristics ‘ n (%) ‘ % Accumulated
Manager’s sex

Woman 522 (79.2) 79.2
Man 137 (20.8) 100.0
Is your manager a leader?

No 348 (62.8) 52.8
Yes 311 (47.2) 100.0
Denomination of the manager

Coordinator 161 (24.4) 24.4
Supervisor 170 (25.8) 50.2
Assistant 139 (21.1) 71.3
Subdirector 35(5.3) 76.6
Director/Chief 154 (23.4) 100.0
Manager’s management model

Authoritarian 148 (22.5) 22.5
Conciliatory 167 (25.3) 47.8
Liberal 60 (9.1) 56.9
Democratic 195 (29.6) 86.5
Carefree 34 (5.2) 91.7
Trust in the manager

Total 38 (5.8) 5.8
A lot 120 (18.2) 24.0
Indifferent 120 (18.2) 42.2
Little 264 (40.1) 82.2
None 117 (17.8) 100.0
What is a manager?

Boss 163 (24.7) 24.7
Coworker 66 (10.0) 34.7
Both 430 (65.3) 100.0
Satisfaction with the manager

Very satisfied 43 (6.5) 6.5
Satisfied 126 (19.1) 25.6
Indifferent 106 (16.1) 41.7
Dissatisfied 245 (37.2) 78.9
Very dissatisfied 139 (21.1) 100.0
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Most-valued qualities in a manager. When asked
about the most valued qualities in a manager, the
nurses prioritized the following values: Respect:
this was the most outstanding quality in the
first and second position (24.3% and 32.2%,
respectively). Communication: it maintained
high relevance in the three positions (21.2%
in the first, 27.5% in the second, 27.5% in
the third). Transparency: it was one of the top
three (20% in first, 17.9% in second, 17.6%
in third). These results emphasize the need for
leadership that fosters interpersonal relationships,
ethics, and clarity in management, above mere
authority or technical competence. Perception
of Humanization: Awareness of humanization
and its importance is almost a constant among
nurses: 95.9% of the nurses had heard of the
concept of humanization, and 78.3% specifically
about humanization in management. The majority
(98.5%) considered humanization in their daily
work as important (21.4%) or very important
(77.1%). A similar situation was observed with
respect to humanization in management (96.8%
important or very important). In the dichotomy
over who should be at the center of the healthcare
system, 60.7% of the nurses considered that
it should be the “patients and their families”.
Nonetheless, simultaneously, 59.2% of the
nurses stated that “the professional must be the

center of the system”, which indicates a complex
perspective where the professional’s wellbeing is
seen as fundamental for patient care.

Results of the HUMAS scale. The scores from
the HUMAS scale revealed a marked difference
between the self-perception of humanization by
nurses and their perception of humanization of
their managers:

Self-evaluation by the nurses (HUMAS Personal):
The scores were predominantly medium and
high in all the dimensions. This suggests that
the nurses perceive themselves as professionals
with a high degree of humanistic skills, with
particular strengths in Emotional understanding
and Optimism.

Evaluation of managers (HUMAS Management):
In contrast, the scores in the perception of the
managers showed a clear prevalence of low levels
in almost every dimension (especially in Self-
efficacy, Emotional understanding, Optimism,
and in the HUMAS Management total score).
High scores in the manager’s humanization
were minority. This disparity is a central finding,
indicating that nurses do not perceive that their
managers embody the same humanization levels
they attribute to themselves (Table 3).

Table 3. Scores in the five dimensions of the HUMAS scale related to the nurse and the

manager
Skills Classification Nurses’ % Managers’ %
Affectation Low 41.27 45.68
Medium 49.47 43.10
High 9.26 11.23
Self-efficacy Low 28.22 65.10
Medium 16.24 11.99
High 55.54 22.91
Emotional understanding Low 28.98 42.79
Medium 15.48 8.19
High 55.54 49.01
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Table 3. Scores in the five dimensions of the HUMAS scale related to the nurse and the
manager (Cont.)

Skills Classification Nurses’ % Managers’ %
Optimism Low 28.38 46.43
Medium 36.12 27.47
High 35.51 26.10
Sociability Low 40.82 37.63
Medium 51.44 45.83
High 7.74 16.54
HUMAS Total Low 28.53 51.29
Medium 37.03 24.89
High 34.45 23.82

Latent Class Analysis (LCA) of the HUMAS scale.
The LCA on the ten dimensions of the HUMAS
scale (five personal and five about the manager)
identified an optimal four-latent class model, with
relatively balanced sample sizes, indicating good
classification and group distinction capabilities:
Class 1: Median Humanization Rating (n = 167).
It corresponds to an intermediate profile, where
nurses assign an average value to humanization in
all dimensions, both personal and management,
without marked extremes; Class 2: High
Integrated Humanization Value (n = 183). This
group was characterized by high scores in almost
all the dimensions of the HUMAS scale, both in
the personal perception and the management
perception. It represents a profile of nurses who
not only feel humanized in their own practice, but
also perceive a high degree of humanization in the
leadership and management of their environment;
Class 3: Low generalized humanization value
(n = 153). This groups nurses with consistently
low scores across all dimensions of the HUMAS
scale, both in the personal and management levels.
This profile could indicate greater disillusionment,
demotivation, or a lack of identification with the
humanization principles in their practice and
environment; and: Class 4: High personal value,
Low Perception in management (n = 156). This
is a group of particular interest and relevance.
Nurses belonging to this class showed high scores
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in their personal dimensions of humanization, but
— significantly — low scores in the humanization
perceived in management. This suggests a
disconnection or frustration between their
individual commitment with humanization and
the reality of a leadership they do not perceive as
humanized.

Results of the regression models

Multinomial  regression.  Determinants of
membership in HUMAS classes. The multinomial
regression, taking Class 1 (“Average rating”)
as reference category, revealed the following
determinants for membership in the other
classes (i) Belonging to Class 2 High integrated
humanization value. Nurses with more years
of experience (p < 0.05) and those working
in primary care (p < 0.05) showed greater
probability of belonging to this class. This suggests
that the primary care environment, which often
permits a closer and longitudinal relationship with
the patient, as well as professional maturity, may
promote a more positive and integrated perception
of humanization at all levels; (ii) Belonging to
Class 3 Low generalized humanization value. |t
was noted that nurses with temporary contracts
(p <0.01) and those who perceived their
manager with an authoritarian leadership model
(p <0.001) had significantly more probabilities
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of falling into this class.'® This underlines how
job insecurity and dehumanized leadership
are risk factors for a lower overall evaluation of
humanization;® (iii) Belonging to Class 4 High
personal value, low perception in management.

Nurses with higher education levels (Master’s
or PhD) (p <0.05) and, crucially, those who
manifested high dissatisfaction with their manager
(p <0.001) had a considerably higher probability
of belonging to this class.

Table 4. Fit indices in successive LCA models

Indicator e Class 1 Class 2 Class 3 Class 4
aBIC 12884.54 12884.54 11724.9 | 11545.09
BIC 12948.04 12136.87 11921.75 | 11808.62
cAIC 12968.04 12177.87 11983.75 | 11891.62
Entropy NA 0.84 0.83 0.85
Likelihood-ratio 4637.51 3690.03 3338.61 3089.18

Binary logistic regression: determinants that
“the professional must be the center of the
system”. The binary logistic regression model,
exploring the factors associated to the perception
that “the professional must be the center of
the system”, revealed that: nurses with more
years of professional experience (p <0.05)
had greater probability of holding this opinion.
Experience seems to consolidate awareness of
the interdependence between professional well-
being and quality of care. Those who perceived
a democratic (p <0.01) or conciliatory (p
<0.05) management model by their manager

had a higher probability of considering the
professional as center. This could indicate that
a management environment that values and
respects professionals reinforces the conviction
that their wellbeing is central. On the contrary,
nurses who manifested “a lot of confidence” in
their manager (p <0.05) had a lower probability
of believing that the professional must be the
center of the system, possibly because they
already feel sufficiently appreciated and cared
by their leadership, perceiving that the balance
already exists (Table 5).
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Table 5. Probabilities of each response category as a function of class membership

Dimension Class 1

Sociability M 0.18 0.62 0.2 0.67 0.28 0.05
Optimism_M 0.22 0.72 0.06 0 0.17 0.83
Emotional understanding M 0.04 0.18 0.78 0.04 0.02 0.94
Self-efficacy M 0.62 0.21 0.17 0.16 0.18 0.86
Affectation_M 0.36 0.62 0 0.11 0.56 0.33
Sociability_N 0.22 0.73 0.05 0.77 0.22 0.01
Optimism_N 0.46 0.46 0.09 0.15 0.33 0,52
Emotional understanding_N 0.43 0.19 0.38 0.15 0.15 0.70
Self-efficacy N 0.42 0.22 0.36 0.17 0.11 0.72
Affectation_N 0.50 0.49 0.01 0.23 0.60 0.17
:
Sociability_M 0.30 0.49 0.22 0.32 0.48 0.21
Optimism_M 0.93 0.05 0.02 0.78 0.16 0.06
Emotional understanding M 0.96 0.03 0.01 0.75 0.10 0.15
Self-efficacy M 0.96 0.03 0.01 0.95 0.04 0.01
Affectation_M 0.75 0.22 0.03 0.64 0.30 0.06
Sociability_N 0.14 0.67 0.19 0.46 0.47 0.07
Optimism_N 0.53 0.40 0.07 0 0.26 0.74
Emotional understanding_N 0.53 0.19 0.29 0.06 0.09 0.85
Self-efficacy N 0.53 0.24 0.22 0 0.09 091
Affectation_N 0.68 0.32 0.01 0.27 0.55 0.17

M = managers; N = nurses

Discussion

The results obtained provide a real and — in
some aspects — critical image about the state
of humanization, leadership, and management
in the Spanish nursing environment. High
awareness and appreciation of humanization by
nurses contrasts strongly with their perception
of management, revealing an expectation and
practice gap that demands urgent attention and
profound reflection by healthcare institutions.

The humanization gap. The most evident
discrepancy in this study lies in the important
difference between the positive self-perception
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of nurses regarding their own humanization
(reflected in the high HUMAS Personal scores)
and the negative perception of humanization
evaluated by their managers (evidenced by the low
HUMAS Management scores).® This gap is not
merely statistical; it is an indicator of a palpable
disconnect that can have significant connotations:
from generating dissatisfaction and lack of trust
in the chain of command, to hindering the effective
implementation of humanization policies in patient
care. From an ethical and practical perspective,
If frontline professionals feel they are not treated
with humanization by their own leaders, their
motivation, resilience and — lastly — their capacity
to extend that humanization to patients will be
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lessened. This situation poses an ethical dilemma:
How can we demand high-quality, humanized
care if the work environment itself is not perceived
as humanized by those who work there?

Nursing leadership and Goleman’s styles. The
most valued qualities of a manager: respect,
effective communication, and transparency, are not
random choices; these are attributes aligned with
leadership styles based on emotional intelligence
proposed by Daniel Goleman.!1?) The affiliative
leader, who focuses on building emotional bonds
and promoting harmony; the democratic leader,
who values participation and consensus; and the
coaching leader, who is dedicated to individual
development and empowerment, are the styles
most congruent with the demands of a nursing
team that yearns for a humanized environment.®
The fact that the democratic model is the most
perceived among managers is a positive starting
point, but the persistent dissatisfaction and lack
of trust suggest that this “democracy” could
be superficial or lack the emotional depth,
authenticity and transparency that genuine
humanization requires. In turn, the existence of
a considerable percentage of managers perceived
as authoritarian, together with overall low trust
and high dissatisfaction, indicates the persistence
of coercive styles or, failing that, poorly applied
helmsman leadership.“® These styles, which
Goleman identifies as less effective in the long
term to generate a positive and sustainable work
environment,™ can be corrosive. An authoritarian
leader who does not manage to inspire genuine
respect, or a helmsman who only imposes a
frenetic pace without offering the necessary
support or development, intrinsically dehumanizes
the work environment. This not only affects the
team’s morale, but — through contagion - can
contaminate the quality of the care chain, directly
impacting the patient’s experience.® Emotional
intelligence is more than a soft skill; it should
be required as an essential competency for 215
century nursing managers.®® Leaders’ ability to
understand and manage their own emotions, to
empathize and respond to the emotions of their

teams, to communicate effectively, and build
strong relationships based on trust is directly
proportional to a healthcare organization’s ability
to offer truly humanized care.®?

Professional-centrism and ethics. The apparent
dichotomy in the perception of who should be at
the center of the health system (patients/relatives
versus professionals) should not be interpreted as
a contradiction, but as a more mature, holistic,
and ethically informed vision of care.® While the
primacy of patients as the final recipients of care
and their well-being are inalienable and ethically
fundamental principles, the study reveals growing
awareness among nurses that high-quality and
genuinely humanized care is not viable if those who
provide it are not prioritized and cared for.®® From
an ethical perspective, healthcare organizations
assume a double and unavoidable responsibility:
to patients, ensuring the highest quality, safety,
and humane care; and to their professionals,
guaranteeing a work environment that is healthy,
safe, respectful, and conducive to professional
and personal development. Neglecting the
professional’s physical and psychological well-
being not only leads to burnout, demotivation, and
rotation of the staff, but, more seriously, translates
into a gradual dehumanization of the care
provided.® Professional-centrism, in this sense,
is not a manifestation of corporate selfishness,
but an ethical and reasoned strategy to make sure
the professionals can operate at the peak of their
abilities, which ultimately translates directly into a
tangible benefit for patients. Nurse managers have
the fundamental ethical responsibility to advocate
for the comprehensive well-being of their teams,
recognizing that this constitutes an indispensable
pillar for humanizing care in its entirety.(*®

Implications of latent classes for nursing
management: differentiated strategies. The
Latent Class Analysis (LCA)1® not only confirms
heterogeneity in humanization perceptions,
but provides a valuable tool for management
by identifying differentiated profiles of nurses.
Class 4 (“High personal value, low perception in
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management”) is of particular strategic relevance.
This group, comprised of nurses who demonstrate
high personal commitment with humanization
principles but which, simultaneously, perceive
marked deficiency in humanization by their
managers, represents an essential human resource
but vulnerable to frustration, disillusionment, and
moral exhaustion. For these nurses, interventions
by managers must be precise and on several
fronts: transparency in decision-making must
be improved, two-way communication that is
empathetic and active must be encouraged, and
their participation in identifying and improving
humanization processes must be empowered.
Leadership that genuinely listens to this group,
appreciates its expertise and critical perspective
could transform radically the perception by
management, channeling their frustration into a
driving force for change.

Class 3 (“Low generalized humanization value”),
which exhibits lower perception of humanization
at personal and management levels, requires
more fundamental training programs. These
programs should be focused on intensive training
and awareness-raising on the importance and
specific practices of humanization, both in patient
interaction and in team dynamics. Addressing
the underlying causes of their demotivation or
their lower identification with humanization is
crucial to reintegrate them positively into the
care culture. Training in humanization, although
recognized as important for most nurses, still
presents room for improvement, especially
within the specific context of management. It is
imperative to integrate emotional intelligence and
Goleman’s leadership principles!2 explicitly in
development and training programs for nursing
managers. These programs must transcend
the mere theoretical transmission, focusing on
developing practical skills of empathy, non-violent
communication, constructive conflict resolution,
effective feedback, and building cohesive and
resilient teams.®”
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This study underlines the conviction of Spanish
nurses on the fundamental importance of humane
care. However, it reveals a critical and persistent
gap between their personal commitment with
humanization and the perception that nursing
management does not always reflect or promote
adequately these principles. This discrepancy not
only generates dissatisfaction and mistrust in the
chain of command, but also has the potential of
compromising the quality and authenticity of the
humanized care provided to patients. The solution
to this challenge resides in the strategic adoption
of leadership models that explicitly prioritize
emotional intelligence, in full accordance with the
leadership styles proposed by Daniel Goleman.1:12)
It is imperative for nursing managers to
cultivate respect, effective communication, and
transparency as fundamental pillars to build
an environment of trust, mutual support, and
commitment.®” Affiliative, democratic, and
coaching leadership is essential to empower
professionals, foster their ongoing development,
and ensure their overall well-being.!¥

Likewise, this study validates and reinforces the
importance of “professional-centrism” not as a
contradiction to “patient-centrism”, but as an
ethical and reasoned condition essential for the
sustainability and quality of care.® Caring for those
who care is not merely a moral responsibility, but
an essential strategy to guarantee that nurses can
work under the best conditions, which translates
into the highest quality and humanization of care
for patients.®® The differences identified through
LCA® offer a roadmap to formulate differentiated
and personalized intervention strategies. It is of
paramount importance to invest significantly
on training and developing nursing managers,
equipping them with skills in humanized leadership
and emotional intelligence,®” with the aim of
closing the existing perception gap and creating
a healthcare environment where humanization is
not just a theoretical ideal, but an integral and
measurable practice in every interaction, from
the management sphere to direct patient care.
Only thus will it be possible to build a healthcare
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system that is not only limited to curing diseases,
but that, in a profound way, cares for, respects,
and dignifies all its actors.

Study limitations. The cross-sectional nature of
the data prevents establishing definitive causal
relationships among the variables analyzed;
it merely allows identifying associations. The
perception of managers is based exclusively on
the subjectivity of nurses’ opinions, which could
introduce perception bias and not reflect the self-
perception by managers or objective evaluations.
Future lines of research could enhance these
findings by incorporating longitudinal studies to
trace changes over time, including the managers’
perspectives, and using qualitative methodologies

to explore in greater detail the experiences,
perceptions, and underlying mechanisms of
humanization and leadership in nursing.
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Factors Associated with

Factors Associated with the Development of Skin
Lesions in Hospitalized Patients Admitted to a Nursing
Preventive Care Program in Colombia

Abstract

Objective. This work sought to determine the factors associated with the development
of skin lesions among patients hospitalized and admitted to a preventive skin care
program carried out by nursing. Methods. Analytical observational study of cases
and controls, which included a sample of 150 cases and 300 controls hospitalized
in a clinic with tier IV level of complexity in Bogota (Colombia). A classification and
regression tree was developed to explore the complex interactions that define cases
and controls. Results. According to the decision tree, the factors that represent
greater probability for the development of skin lesions in the study population were
the preventive use of hydrocolloid dressings, hospital stay > 12 days, BMI > 23,
incontinence, diagnosis upon admission related with cardiovascular problems and
peripheral vascular disease, cancer, surgery, or respiratory failure. Conclusion.
Development of skin lesions was related with the interaction of different clinical
conditions presented by the patients. Integration of this knowledge is essential for
structuring preventive care programs in high-complexity hospitals and in formulating
individualized care plans.

Keywords: risk factors, preventive health services, pressure ulcer, dermatitis,
nursing care

Factores asociados con el desarrollo de lesiones de piel
en pacientes que participan en un programa de cuidado
preventivo de enfermeria

Resumen

Objetivo. Determinar los factores asociados con el desarrollo de lesiones cutéaneas
entre pacientes hospitalizados y admitidos en un programa de cuidado preventivo de
la piel llevado a cabo por enfermeria. Métodos. Estudio observacional analitico de
casos y controles. Se incluyé una muestra 150 casos y 300 controles hospitalizados
en una clinica de cuarto nivel de complejidad de Bogota (Colombia). Se construyé
un arbol de clasificacion y regresion para explorar interacciones complejas que
definen casos y controles. Resultados. De acuerdo con el arbol de decisiones, los
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factores que representan una mayor probabilidad para el desarrollo de lesiones en
piel en la poblacion del estudio fueron el uso de apdsitos hidrocoloides de manera
preventiva, la estancia hospitalaria superior a 12 dias, IMC >23, incontinencia,
diagndstico de admisién relacionado con problemas cardiovasculares y enfermedad
vascular periférica, cancer, cirugia o falla respiratoria. Conclusion. El desarrollo
de lesiones cutaneas se relaciond con la interaccién de diferentes condiciones
clinicas presentadas por los pacientes. La integracion de este conocimiento es
esencial en la estructuracion de programas de cuidado preventivo en hospitales de
alto nivel y en la formulacién de planes de cuidado individualizado.

Descriptores: factores de riesgo, servicios preventivos de salud, Ulcera por presion,
dermatitis, cuidado de enfermeria

Fatores Associados ao Desenvolvimento de Lesoes
Cutaneas em Pacientes Participantes de um Programa
de Cuidados Preventivos de Enfermagem

Resumo

Objetivo. Determinar os fatores associados ao desenvolvimento de lesdes
cutaneas em pacientes hospitalizados em um programa de cuidados preventivos
de enfermagem com a pele. Métodos. Trata-se de um estudo observacional,
analitico, do tipo caso-controle. Foi incluida uma amostra de 150 casos e 300
controles hospitalizados em uma clinica de nivel superior em Bogota (Colémbia).
Uma éarvore de classificacao e regressao foi construida para explorar interagdes
complexas que definem casos e controles. Resultados. De acordo com a arvore de
deciséo, os fatores que representaram maior probabilidade para o desenvolvimento
de lesdes cutaneas na populacao estudada foram o uso de curativos hidrocoloides
para prevencao, internacdao hospitalar superior a 12 dias, IMC superior a 23,
incontinéncia, diagndstico de admisséo relacionado a problemas cardiovasculares
e doenca vascular periférica, cancer, cirurgia ou insuficiéncia respiratdria.
Conclusao. O desenvolvimento de lesdes cutaneas esteve ligado a interacdo de
diferentes condicdes clinicas apresentadas pelos pacientes. A integracdo desse
conhecimento € essencial na estruturacao de programas de cuidados preventivos
em hospitais de alto nivel e na formulacdo de planos de cuidados individualizados.

Descritores: fatores de risco, servicos de salde preventivos, Ulcera por pressao,
dermatite, cuidados de enfermagem
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Introduction

mong the skin lesions related with healthcare and occurring during

the hospitalization of adult patients, there are skin disorders, such

as incontinence-associated dermatitis (IAD), pressure injuries

(PI), and medical adhesive related skin injuries (MARSI), among
others.” These lesions are considered a public health problem, given that they
entail serious problems, threats and risks that include health complications,
increased treatment, prolonged hospital stay, and repercussions on the
quality of life of patients and caregivers.® In addition, they generate economic
repercussions and increase the work burden in healthcare teams, increasing
costs for healthcare systems due to the need for special nursing care to heal
these injuries, use of special pharmaceutical products, or need for surgery.®
Although most of these lesions are preventable, the evidence reported in
some studies shows high prevalence,>” similar to that observed in the study
institution where these three types of lesions (PI, IAD, and MARSI) were the
most prevalent.

The European Pressure Ulcer Advisory Panel (EPUAP), the National Pressure
Injury Advisory Panel (NPIAP), and the Pan-Pacific Pressure Injury Alliance for
Pressure Lesions (PPPIA)Y define a Pl as “a localized injury to the skin and/
or underlying tissue, usually over a bony prominence, as a result of pressure,
or pressure in combination with shearing forces”. Further, IADs are a type of
skin lesion defined as “an inflammation and/or erosion of the skin associated
with exposure to urine or feces”;® and, finally, the medical adhesive related
skin injuries (MARSI) defined in 2013 by McNichol et al.,® as the onset of
an “erythema and/or other manifestation of skin abnormality (which includes,
among others, vesicles, blisters, erosion, or tearing), which persists during 30
minutes or more after removing the adhesive”.

Regarding PI, in the United States, 3% hospital prevalence is reported and
11% in intensive care units (ICUs).@ In Spain, data from the sixth national
study on prevalence conducted by the National Group for the Study and
Advisory of Pressure Ulcers and Chronic Injuries (GNEAUPP, for the term in
Spanish) indicate increased prevalence with relation to the previous study due
to the increase of patients with these types of lesions during the pandemic,
prevalence in social-health residences and centers was 9.28%. In Colombia,
observational studies high level of complexity hospitals reported 14%
prevalence in internal medicine, emergency and ICU services in Bogota,™ and
6% in Bucaramanga.® In turn, IADs have a 4.3% prevalence in the United
States and Canada, developing in 22% of patients with fecal incontinence,
a key risk factor.® In Norway, in 2018, IAD prevalence was reported around
16.5%.7 Lastly, MARSIs are the least studied lesions, with limitations in
the evidence reported. An observational study in a hospital in the United
States, conducted in medical-surgical ICUs and a cardiovascular telemetry
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unit, reported a daily prevalence between 3.4%
and 25% (mean 13%) and a severity prevalence
between 8 to 149 per 1000 product-days.*?

Among the risk factors contributing to skin lesions
acquired during hospitalization are advanced age,
immobility, use of certain medications and the need
for life support, among others, which compromises
significantly the adult patient’s condition. These
factors are compounded by the presence of
comorbidities and the loss of functional capacity,
which tend to be associated with more prolonged
hospital stays.® Likewise, patients in ICUs and
in certain hospitalization areas tend to have a
critical health status, with hemodynamic disorders
and special pharmacological requirements. This
situation, added to greater overall frailty, presence
of pain, and limitation in mobility capacity
increases significantly the risk of developing these
types of lesions.®

To this series of factors we can add the fact that
the preventive care strategies used in healthcare
institutions, obtained from Clinical Practice Guides,
have low and/or very low evidence levels, which
increases uncertainty about the impact of certain
interventions not proven effective (benefit or harm),
which could turn them into an additional factor of
possible risk or damage to the skin.® Preventing
these lesions would lead to improving the quality
indicators of healthcare institutions and the quality
of life of patients, families, and caregivers.® This
prevention requires a multidisciplinary approach
that provides care comprehensively. Within this
approach, nursing is responsible for identifying
risk factors, through the use of risk assessment
scales, and scales on leadership in implementing
prevention strategies.”

The National Group for the Study and Advisory of
Pressure Ulcers and Chronic Injuries recommends
products for the care of healthy or fragile skin,
such as hyper-oxygenated fatty acids, which
favor cell regeneration, stimulate collagen
formation, improve microcirculation, and protect

against friction, although their effectiveness lacks
sufficient scientific support.®® Zinc oxide creams
and various dressings are also used, although
these can make it difficult to see the skin,
interfere with the adhesion of other products,
and require specific agents for removal.1? Finally,
moisturizers and emollients help retain water,
protecting and hydrating the skin, making them
effective in preventing lesions due to humidity and
in extremely dry or damaged skins.!)

Assessment of hospital quality has promoted the
creation of strategies to prevent skin lesions during
hospitalization. This study was carried out in a
healthcare institution that has a preventive skin
program, implemented by a cross-functional team,
based on the implementation of evidence-based
guides from the Registered Nurses Association of
Ontario, focused on prevention, promotion, and
safe treatment of patients’ skin to avoid adverse
events. The program includes support surfaces,
fatty acids, protective foam, position changes,
and a clock in each room to program and notify
of position changes. The program’s principal
objective is to deepen, update, and disseminate to
the institution’s nursing, medical, and paramedical
staff the concepts required to guarantee the
implementation of preventive actions that allow
early identification of skin lesions, avoid their
development, and promote the establishment of
timely and adequate preventive treatment, thus,
contributing to improving the quality of life and
recovery of the health status of patients.

Despite these strategies, the prevalence of skin
lesions in the institution is still high, and not all
the factors associated with their appearance in
hospitalized patients are known with certainty.
Due to this, an analytical, observational study
was proposed to identify them. The three lesions
with the highest clinical prevalence (PI, IAD, and
MARSI) were evaluated, according to the level of
complexity and dependence of patients treated
by this institution, recognized as a national
reference center.
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The aim of this study was to identify factors
linked with the development of pressure
injuries, dermatitis associated with incontinence
and medical adhesive related skin injuries, in
hospitalized patients admitted to a nursing
preventive care program.

Methods

Design. Analytical observational study of cases
and controls, carried out in a clinic with high
complexity level of care in the city of Bogota,
Colombia.

Participants. The study used the clinical charts of
patients admitted to the skin lesion preventive care
program between January 2018 and December
2020. The inclusion criteria were patients aged
> 18 years, who received evaluation through
consultation by the institutional nursing skin
injury prevention group, and who were prescribed
preventive care by this sane group.

Sample size. Epi Info software version 7.2 of
2018 was used, employing a ratio of two controls
per case, a confidence level of 95%, and a power
of 90%. Based on the literature, being 70 years
of age or older was considered a risk factor for
pressure injuries, with the percentage of people >
70 years of age without this type of injury being
17% vs. 30.5% of people over this age with this
type of injury (OR of 2.14).49 Thus, a minimum
sample size was obtained of 147 cases and 293
controls, which was approximated to 150 and
300, respectively. The study included patients
> 18 years of age who had been hospitalized in
medical services, and in ICU and who had been
evaluated and followed up by the Injury Prevention
and Skin Care Group, considering as cases those
patients who developed a PI, I1AD, and MARSI
type skin lesion acquired during hospitalization,
and as controls those who did not develop a
Pl, IAD, and MARSI type skin lesion acquired
during hospitalization. Random selection had
been planned for both controls and cases. Once
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the database was reviewed, it was identified that
of the 1,459 patients in the preventive program
there were 150 cases, so it was decided to include
all of them. With the controls, the selection was
made randomly via the Excel program.

Variables. (1) Independent Vvariables (i)
demographic factors (age and sex); (ii) clinical
factors (body mass index); (iii) history of
comorbidities of cardiovascular, renal, and
neurological origin, among others; (iv) diagnosis
upon admission; (v) score according to the
Braden scale at the first assessment of the
skin care group; (vi) treatments administered
during hospitalization (vasoactive medications,
mechanical ventilation, antibiotics, sedatives,
dialysis); (vii) presence of incontinence; (viii)
skin lesion prevention treatments prescribed by
this same group (use of lubricants, dressings,
or fatty acids); (ix) length of hospital stay; (x)
hospitalization service; (xi) type of nutrition and
type of incontinence. (2) Dependent variables:
Presence of any skin lesion (IAD, MARSI, and PI
analyzed together). These lesions were diagnosed
by the skin care and prevention group from the
study institution. In addition, information was
gathered about the characteristics of the lesions
found.

Procedures. The revision and initial selection of
patients was conducted from a database that
included 2,225 patients evaluated in prevention
consultation by the nursing group specialized in
skin care, between January 2018 and December
2020. This database only included general
information of the patients.

As a first step, the data were refined by
eliminating patients < 18 years of age, reducing
the total to 1,720 records. Subsequently, the
types of skin lesions targeted by the study (PI,
IAD, and MARSI) were identified, excluding 40
patients with other types of lesions, leaving 1,680
cases. Then, duplicate records corresponding to
the same hospitalization period were eliminated,
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which excluded 221 patients and resulted in a
final total of 1,459.

From this final group, 150 patients were identified
with one of the three types of skin lesions studied,
who were defined as the cases. For the controls,
300 patients were selected via random sampling
from the same database, discounting the cases.

Thereafter, the information in the database with
respect to the study variables was complemented
through the review of clinical records in the
institution’s documentation system. Personal
data, such as names and identity documents,
were anonymized, assigning each patient a
unique numerical code. All study information was
compiled in a protected Excel file, designed to
allow systematic and organized data collection.

Ethical considerations. The study was approved
by the Research Ethics Committee (CEIC)
IRBO0O007736 [ID 11-2021].

Data analysis. The different types of skin
lesions (PI, IAD, and MARSI) were analyzed
together. In the univariate analysis, qualitative
variables are reported with absolute and relative
frequencies, while quantitative variables are
reported with medians and interquartile ranges.
For the description of the cases and controls,
the same measures mentioned are reported
along with their corresponding measure of effect
( mean difference or Odds Ratio) accompanied
by their 95% confidence interval and their
p-value, according to the Chi squared or Mann
Whitney U tests. For polytomous variables, The
reference categories were chosen because they
corresponded to the lowest risk or, when they
could not be classified as lower or higher risk,
the category with the lowest prevalence. To
better understand the characteristics associated
with the cases and controls, a classification and
regression tree was constructed,** which was
used to find automatically complex interactions
among covariables of clinical interest. As outcome
of this analysis, groups or profiles of patients

were identified that share clinical characteristics
with differential distribution of skin lesions. The
variables included in the decision tree were
sociodemographic variables, clinical variables,
and treatment variables, which made up 29
variables. All statistical analyses were performed
in R software version 4.3.2.

Validity, reliability, and rigor. The initial database
was carried out by nursing professionals trained
in prevention of skin lesions and with basic
knowledge of Excel. This database only included
general information of the patients. During the
data collection (2019-2020), The database was
filled out by the principal researcher with the
information recorded in the patient's medical
history. The principal researcher, along with
a coresearcher, controlled and validated the
data recorded in the database, verifying the
completeness of the information and identifying
inconsistent data that required clarification with
a new review of the medical history. Thereafter,
the veracity of the information recorded in the
database was randomly compared with that
recorded in the medical history.

Results

The study population was comprised by 450
patients, of which 150 were cases and 300 were
controls, where it was found that the minimum
age was 18 years and the maximum was 107
years, with a median of 67. The median in the
group of cases was lower with respect to the
controls 66 and 68, respectively (Table 1); 58%
(n = 259) of the population were men, with higher
percentage in the cases than in the controls. Skin
lesion prevalence in the preventive program was
10.21% (150/1469).

Statistically significant differences were observed
in the population study in variables of weight,
hospital stay and number of follow-ups, finding
higher medians in each of the variables for the

group of cases (Table 1).
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Table 1.

Variables

Quantitative characteristics of the study population

Total

(N = 450)

Cases
(n = 150; 33.3%)

Controls
(n = 300; 66.7%)

Me [Min-Max]

Me [Min-Max]

Me [Min-Max]

Age (years) 67 66 68 0.32
[18- 107] [19- 107] [18- 1001]
Weight (Kg) 65 68 63.7 0.04
[ 23-130] [32-130] [23-130]
Height (m) 1.63 1.65 1.61 0.15
[1.39-1.86] [1.40- 1.85] [ 1.39-1.86]
Body mass index 24.03 24.68 23.87 0.15
[10.96-47.171] [13.49- 44] [10.96- 47.171]
Days of hospital stay 19 28 14.50 =0.001
[1- 270] [ 2- 270] [1-140]
Number of follow ups 1 2 1 <0.001
[1-14] [ 1-8] [ 1-14]

The bivariate analysis

identified significant

vasoactive substances, and with prescription of

differences for developing skin lesions between
cases and controls in the variables of history of
hypertension and peripheral vascular disease;
being admitted to any hospitalization service
(not ICU), having a high-risk assessment for
pressure injuries, according to Braden's scale;
being exposed to management with mechanical
ventilation, treatment with sedatives, antibiotics,

parenteral nutrition. Likewise, these patients had
greater incontinence and received preventive care
with hydrocolloid dressings and with fatty acids.

Neurological disorder, as diagnosis upon
admission, was identified with greater prevalence
in the control group (Table 2).

Table 2. Qualitative characteristics of the study population

(n = 150) (n = 300) (95% CI OR)
n (%) n (%)

Sex
Male 100 (66.67) 159 (53.00) <0.001 1.77 (1.18-2.68)
Female 50 (33.33) 141 (47.00)
Comorbidities
Hypertension 56 (37.3) 165 (55.0) <0.001 0.48 (0.32 -0.72)
Peripheral Vascular Disease 35(23.3) 48 (16.0) 0.05 1.59 (0.98 - 2.60)
Cerebrovascular disease 12 (8.0) 23(7.7) 0.90 1.04 (0.50 - 2.16)
Dementia 4.(2.7) 20 (6.7) 0.08 0.39(0.12-1.14)
Neurological disorder 15(10.0) 71 (23.7) <0.001 0.36 (0.19 - 0.65)
Respiratory disease 40 (26.7) 74 (24.7) 0.64 1.11(0.71-1.73)
Diabetes 36 (24.0) 61 (20.3) 0.37 1.23(0.77 - 1.97)
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Table 2. Qualitative characteristics of the study population (Cont.)

Variables Cases Controls (0] 3

(n = 150) (n = 300) (95% CI OR)
n (%) n (%)

Comorbidities

Incontinence 75 (50.0) 83 (27.7) <0.001 2.60(1.73 -3.93)
Urinary 1(1.3) 5 (6.0) 0.21 2.34 (0.555 -21.7)
Urinary and/or fecal 74 (98.7) 78 (94.0)

Therapeutic

Mechanical ventilation 72 (48.0) 105 (35.0) <0.001 1.71(1.15-2.55)
Dialysis 7(4.7) 18 (6.0) 0.56 0.77 (0.29 - 1.84)
Antibiotic 105 (70.0) 174 (58.0) 0.01 1.68(1.11 -2.57)
Sedative 78 (562.0) 108 (36.0) <0.001 1.92 (1.29 - 2.86)
Vasoactive 60 (40.0) 87 (29.0) 0.01 1.63(1.08 - 2.46)
Prevention

Use of Hydrocolloid dressing 54 (36.0) 23(7.7) <0.001 6.71 (3.95-11.74)
Zinc oxide 103 (68.7) 220 (73.3) 0.29 0.79 (0.51 - 1.23)
Hospitalization service

Intensive care 104 (69.33) 161 (53.67)

Hospitalization 46 (30.67) 139 (46.33) <0.001 0.51 (0.33-0.77)
Diagnosis upon admission

Cancer * 11(7.3) 7 (2.3)

Respiratory failure 49 (32.7) 69 (23.1) 0.12 0.45(0.16 - 1.24)
Cardiovascular disorder 41 (27.3) 67 (22.4) 0.07 0.38 (0.14 -1.08)
Programmed and/or emergency surgery 20(13.3) 45 (15.1) 0.02 0.28 (0.09 - 0.83)
Neurological disorder 8(5.3) 55(18.4) <0.001 0.09 (0.02 - 0.30)
Sepsis/infection 21 (14.0) 35(11.7) 0.08 0.38(0.12-1.13)
Type of nutrition

Oral* 37 (24.7) 157 (52.3)

Enteral 52 (34.7) 112 (37.3) 0.01 1.97 (1.21 - 3.20)
Parenteral 54 (36) 27 (9.0) <0.001 8.48 (4.73 - 15.22)
Mixed 7 (4.7) 4(1.3) <0.001 7.42 (2.06 -26.69)
Braden'’s scale

Low Risk* 2(1.3) 10 (3.3)

Moderate Risk 9(6.0) 49 (16.3) 0.92 0.91 (0.17 -4.91)
High Risk 75 (50) 179 (59.7) 0.34 2.09 (0.44 -9.79)
Very High Risk 64 (42.7) 62 (20.7) 0.03 5.16 (1.08 - 24.50)
Type of Lubricant

Fatty acids 138 (92.0) 210 (70.0)

Other lubricants 3(2.0) 42 (14.0) <0.001 0.10 (0.03 - 0.35)
None 9 (6.0) 48 (16.0) <0.001 0.28 (0.13 - 0.60)
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Multivariate analysis

Figure 1 shows the diagram of the classification
and regression tree. Of the 29 variables included,
the classification and regression tree algorithm —
automatically and objectively based on the data
— determined what are the relevant variables that
construct the tree. This tree shows 10 groups or
clinical profiles (identified with letters A to J) based
on seven variables that proved having relevance in
developing skin lesions. These variables were: use
of hydrocolloid dressings, type of nutrition, duration
of the hospital stay, diagnosis upon admission,
peripheral vascular disease, body mass index,
and presence of urinary and/or fecal incontinence
(Figure 1). Itis also important to highlight that the
use of hydrocolloid dressings and the hospital stay
were the variables with greater importance when
constructing the decision tree.

Patients characterized between profile A
and profile G, who did not receive care with
hydrocolloid dressings, had a lower probability
of developing a skin lesion than patients
characterized and included from profiles H to J,
who were characterized for having received care
with hydrocolloid dressings [26% Vs. 70%],
respectively (Figure 1).

Profiles A, B, D, E, H, identified in the decision
tree analysis, had a low probability of developing
skin lesions (16%, 32%, 15%, 23%, and 29%),
respectively. Profile | had an intermediate 38%
probability; and profiles C, F, G, and J had a
higher probability of developing a skin lesion
(89%, 67%, 84%, 90%), respectively (Figurel).

Among the group of the A, B, D, E, and H profiles
(Figure 1, greentones), profile Agathered the higher
number of patients from the sample (279/450
patients, 62%), which had a 16% probability
of developing a skin lesion. These patients
were characterized for not using hydrocolloid
dressings, receiving enteral or oral nutrition, and
for having a hospital stay < 53 days. Profile B,
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characterized for including patients who did not
use hydrocolloid dressings, with hospital stay
> b3 days, and without peripheral vascular
disease, had 32% probability of developing skin
lesions. Profile D included patients characterized
for not using hydrocolloid dressings, being
admitted due to gastrointestinal problems or
admission to surgery, had 15% probability.
Profile E, characterized for not using hydrocolloid
dressings, for including patients with non-
surgical diagnosis, with BMI < 23, and without
incontinence, had 23% probability. Profile H,
characterized for including patients with hospital
stay <12 days, but protected with hydrocolloid
dressings had 29% probability.

In the group of profiles C-F-G-J (Figure 1, red
and orange), 22% of the sample was identified
and a higher probability of skin lesion (99/450
patients). Profiles C, F, and G concentrated
11% of patients with higher proportion of skin
lesion. Profiles F and G shared the following
characteristics: lack of use of hydrocolloid
dressings, nutrition other than enteral or oral, and
diagnosis other than surgery or gastrointestinal
disorder. Patients included in profile C (2% of
the sample), who were characterized for not
using hydrocolloid dressings, received enteral/oral
nutrition, had a hospital stay > 53 days, and had
an additional factor of peripheral vascular disease
showed a high probability of 0.89 of developing
a skin lesion. Patients included in profile G (7%
of the patients) with an additional factor of BMI
> 23 had 84% probability of skin lesion. Patients
included in profile F (2% of the sample) with BMI
< 23, but with an additional factor of urinary
incontinence had 67% probability of developing a
skin lesion. Profile J, which characterized patients
identified with cancer diagnosis, respiratory
failure, and cardiovascular disorder on admission,
with hospital stay > 12 days, and who received
care with hydrocolloid dressings, corresponded to
11% of the patients [50/4501, had a high (90%)
probability of developing a lesion.
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Patients who shared the same characteristics,
except not having peripheral vascular disease
(profile B) had nearly three times less likelihood of
a skin lesion than those who did have peripheral
vascular disease (89% profile C Vs. 32% profile
B) (OR = 14.14; 95% Cl = 1.91-413.31;
p-value = 0.01275).

With respect to diagnosis upon admission, among
the patients who shared the same profile with
the only difference in this variable, the difference
in the proportion decreased from 90% to 38%
(profile J Vs. 1). The proportion of skin lesion was
greater in those patients whose diagnosis upon
admission included cancer, respiratory failure,
and cardiovascular disorder compared with those
whose diagnosis was surgery for gastrointestinal
disorder, neurological disorder, or sepsis
(OR = 13.23; 95% ClI = 3.20-63.89;
p-value = 0.0003).

In patients sharing the characteristics of not using
hydrocolloid dressings, parenteral nutrition, BMI
< 23, diagnosis upon admission corresponding
to neurological disorder, cardiovascular disorder,
sepsis, cancer, and respiratory failure, except for
having or not having urinary incontinence, the
proportion of skin lesion changes from 67% in
profile F Vs. 23% in profile E (OR = 5.88; 95%
Cl = 0.93-48.76; p-value = 0.0789). Profile D
has 3% of the population corresponding to 14
patients; of those, 15% developed skin lesion
(2 patients); this profile is characterized for not
using hydrocolloid dressings, parenteral nutrition,
and diagnosis upon admission of gastrointestinal
disorder and surgery. Finally, profile H also
had 3% of the population and 29% of them
(4 patients) had skin lesion. This profile gathered
individuals who used hydrocolloid dressings and
had a hospital stay < 12 days.

High bability of
Probability of developing a MT:::""; :ski:"'lejw
skin esion Patients of the Skin Lesion Prevention Nursing
Rrogmam Color
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Figure 1. Diagram of the classification and regression tree
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Discussion

This study contributes to progress in identifying
determining factors in the onset of PI, IAD, and
MARSI acquired in patients hospitalized in a high-
complexity center. The decision tree permitted
finding complex interactions that could not have
been discovered with classic methods, such
as logistic regression. The greatest proportion
of skin lesions was found in patients who used
hydrocolloid dressings, had a hospital stay > 12
days, with BMI > 23, incontinence, and diagnosis
upon admission related with cardiovascular
problems and peripheral vascular disease, cancer,
surgery, or respiratory failure.

Profile J is striking given that hydrocolloid
dressings in the program evaluated has a
preventive indication, which may indicate that
in individuals with diagnosis upon admission
of surgery, cancer, cardiovascular disorder, and
respiratory failure who have been hospitalized
for over 12 days, the hydrocolloid dressing would
not be fulfilling its function. Evidence about the
preventive and therapeutic effectiveness of using
dressings is controversial,*? and depends on the
type of dressing.®!® Moreover, patients admitted
to hospitalization due to the already mentioned
diagnoses and with prolonged hospital stay,
with prolonged bed rest have high fragility that
favors developing skin lesions and, hence, require
greater care.

Regarding profile C, patients with peripheral
vascular disease as comorbidity, with a hospital
stay > b3 days, enteral or oral nutrition, and
who did not use hydrocolloid dressings had 89%
probability of skin lesion, with the chance of
developing skin lesion 13 times higher compared
with patients from a similar profile, except for
peripheral vascular disease. This comorbidity is
based on vascular stenosis,"® which can limit
tissue nutrition, and added to a prolonged stay
can increase the risk of developing a skin lesion.
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Patients who did not use hydrocolloid dressing,
who were being fed via parenteral and mixed
nutrition with diagnosis upon admission of cancer,
respiratory failure, and cardiovascular disorder
and with BMI > 23 had 84% probability of skin
lesion (profile G), with 12 times greater chance of
developing the outcome compared to patients with
the same profile, but with a different diagnosis.
With respect to this finding, regarding respiratory
failure, it is worth noting that the last year of the
study corresponded to the COVID-19 pandemic,
therefore, the complexity in managing these
patients led to changing different institutional
factors that could have affected the presence of
lesions during this year. Vowden et al.,*® claim
that during the first wave of COVID-19, caregivers
focused on treating the acute disease, which is
why preventing skin lesions was not a priority. The
impact of COVID-19 on training, the workforce,
and the infrastructure, with a redistribution of
beds and expansion of ICU facilities led to a
notable increase of the risk. For patients with
cancer or with any cardiovascular disorder, the
disease’s specific conditions can affect tissue
nutrition.®® Additionally, mixed or parenteral
nutrition may indicate a more complex disease
state that increases the patient’s vulnerability to
developing skin lesions.

Hospital stay was a factor differentially associated
with skin lesions, but always important (profile L
and K). The risk of developing lesions increases in
direct proportion to the length of hospital stay, the
patient’s aggravated condition makes movement
impossible and leads to prolonged exposure to
friction, pressure and shear, ultimately leading
to the development of a lesion.” In a study
conducted in Iran in patients with > 10 days of
stay in the ICU, the risk of developing skin lesions
was four times greater with respect to patients
with less days of hospitalization.?” Parenteral,
enteral, and mixed nutrition variables behaved
as a risk factor; this could be explained because
these patients have more serious health conditions
(ICU stay, mechanical ventilation, sedation, among
others) that would lead to increasing the risk of
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acquiring skin lesions. According to the literature,
direct relationship exists between malnutrition
and development of skin lesions, as protection
over bony prominences is reduced due to loss of
muscle tissue and fat.!® |n addition, inflammation
produced with skin lesions demands increased
nutritional needs.®?

Long-term fecal and/or urinary incontinence
cause a humid environment and maceration that
alter the integrity of the skin and increase the risk
of developing skin lesions. A literature review by
Emilia et al., in 2019 identified that the highest
prevalence of pressure injury was found in patients
with urinary and/or fecal incontinence because
humidity increases friction and diminishes the
skin's resistance to existing loads.?® 'n the
findings herein, the chance of developing Pl was
nearly five times more in patients sharing similar
characteristics, except urinary incontinence.

Strengths and limitations. The study identified
factors associated with the development of skin
lesions when patients are in a nursing care
preventive program. A strength of this research
was the power of the sample size to assess
factors associated with developing skin lesions
in the study population. Furthermore, the lesions
were identified by nurses with expertise in skin
care. Among the limitations, it must be stated
that the study population included patients
selected specifically in a high-complexity clinic
and due to this the findings are only comparable
with patients from similar institutions. Also, the
analysis of the three types of lesions (PI, IAD,
and MARSI) together can be a limitation, since it
generalizes the results and cannot provide specific
preventive measures for each type of lesion.
Because this is a study with retrospective source,
bias is possible in reporting data in the medical
history; however, the institution has information
quality control systems, given that it is supervised
by national and international entities for its high-
quality accreditation. The sociodemographic
and hospitalization characteristics that could

have been a potential source of confusion were
controlled through the multivariate analysis with
the decision tree.

Conclusion. The factors that represent greater
probability of developing PI, IAD, and MARSI
type skin lesions in hospitalized adult patients
were the preventive use of hydrocolloid dressings,
prolonged hospital stay > 12 days, diagnosis
upon admission of cardiovascular and vascular
origin, BMI > 23, and urinary incontinence. The
nurses and health team must comprehensively
assess patients, bearing in mind that there is no
unique clinical characteristic for developing a skin
lesion; it takes place in function of different factors
that when interacting with each other increase or
diminish the possibility of occurrence.
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Usability of a website to promote
treatment adherence for adults with
HIV

Abstract

Objective. To evaluate a website-type care-educational
technology aimed at promoting adherence to antiretroviral
treatment in adults living with HIV. Methods. This study
was based on a Knowledge Translation into Action
project developed in two stages: in the first stage, a
free-access website was created through collaboration
among different research groups; in the second stage, a
cross-sectional study was conducted with focus groups
and individual interviews with eight participants, using
the Assistive Technology Assessment Instrument to
evaluate the website’s attributes. Results. The website
was established as a digital care-educational technology,
providing information supported by scientific evidence
on self-efficacy, social support, and quality of life. The
proposed issues addressed different situations in the lives
of people living with HIV, with the objective of fostering
treatment adherence. In the overall assessment conducted
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by the target audience, the website obtained a mean score of 1.88 (minimum
1.1 and maximum 2.0), being classified as adequate. Suggestions received were
incorporated through adjustments in design and content structure. Conclusion.
The website can be used by adults living with HIV and by nursing professionals to
promote treatment adherence, contributing to self-care and health education.

Descriptors: HIV; treatment adherence and compliance; adult; educational
technology; biomedical translational science; nursing.

Usabilidad de un sitio web para promover la adherencia
al tratamiento en adultos con VIH

Resumen

Objetivo. Evaluar una tecnologia educativa de cuidado, en formato de sitio web,
orientada a promover la adhesion al tratamiento antirretroviral en adultos que viven
con VIH. Métodos. Estudio basado en un proyecto de traduccién del conocimiento
en accién que se desarrollé en dos etapas: en la primera se construyé un sitio web,
de acceso gratuito, mediante la colaboracién de diferentes grupos de investigacion;
y en la segunda, se llevd a cabo un estudio transversal con entrevistas grupales
e individuales a ocho participantes, empleando el Instrumento de Evaluacion de
Tecnologias Asistenciales para valorar los atributos del sitio web. Resultados. El sitio
web disefiado constituyé una tecnologia digital para la educacion sobre el cuidado,
que ofrecié informacién respaldada por evidencias cientificas sobre autoeficacia,
apoyo social y calidad de vida. Las preguntas incluidas son propositivas y
relacionadas con distintas situaciones de la vida diaria de las personas con VIH
que tienen por propdsito favorecer la adhesion al tratamiento. En la evaluacion
global realizada por el publico objetivo, el sitio web obtuvo un promedio de 1.88
(minimo de 1.1 e maximo de =2.0), clasificado como adecuado. Las sugerencias
recibidas se incorporaron mediante ajustes en el disefo y la estructura del contenido.
Conclusion. El sitio web puede ser utilizado por adultos que viven con VIH y por
enfermeros, para promover la adherencia al tratamiento, lo cual puede contribuir al
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fortalecimiento del autocuidado y al mejoramiento de la atencion en el marco de la
educacion en salud.

Descriptores: VIH; cumplimiento y adherencia al tratamiento; adulto; tecnologia
educacional; ciencia translacional biomédica; enfermeria.

Usabilidade de website para promo¢ao da adesao ao
tratamento de adultos com HIV

Resumo

Objetivo. Avaliar uma tecnologia cuidativo-educacional do tipo website voltada a
promocao da adesao ao tratamento antirretroviral em adultos que vivem com HIV.
Métodos. Estudo fundamentado em um projeto de traducdo do conhecimento em
acao, desenvolvido em duas etapas: na primeira, construiu-se um website de acesso
gratuito por meio da colaboracao entre diferentes grupos de pesquisa; na segunda
etapa, realizou-se um estudo transversal com entrevistas coletivas e individuais
com oito participantes, utilizando-se o Instrumento de Avaliagdo de Tecnologias
Assistenciais para analisar os atributos do website. Resultados. O website
desenvolvido constituiu-se em uma tecnologia digital de educacéo para o cuidado,
oferecendo informacdes sustentadas em evidéncias cientificas sobre autoeficacia,
apoio social e qualidade de vida. As questdes propostas contemplaram diferentes
situacdes da vida das pessoas que vivem com HIV, com o objetivo de favorecer a
adesédo ao tratamento. Na avaliagdo global realizada pelo publico-alvo, o website
obteve média de 1,88 (minimo de 1,1 e maximo de 2,0), sendo classificado como
adequado. As sugestoes recebidas foram incorporadas mediante ajustes no design e
na estrutura do contetido. Conclusao. O website pode ser utilizado por adultos que
vivem com HIV e por profissionais de enfermagem, a fim de promover a adesao ao
tratamento, contribuindo para o fortalecimento do autocuidado e para a melhoria da
assisténcia no ambito da educacdo em salde.

Descritores: HIV; cooperagéo e adeséo ao tratamento; adulto; tecnologia educacional;
ciéncia translacional biomédica; enfermagem.
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Introduction

lobally, approximately 39 million people are currently living with

HIV, of whom 29.8 million are receiving antiretroviral therapy (ART).

The Joint United Nations Programme on HIV/AIDS (UNAIDS) has

set a global target of ensuring that 35 million individuals are on
HIV treatment by 2025.% To this end, the provision of accessible treatment
services and equitable access to medicines and other health technologies
must be ensured.” In order to guarantee the timely availability of ART, it is
essential that individuals are aware of their diagnosis. Accordingly, UNAIDS
has proposed that, by 2030, 95% of people living with HIV should know
their serological status and, subsequently, be receiving ART with viral load
suppression. This strategy is expected to prevent approximately 3.6 million
new HIV infections and 1.7 million deaths related to the infection.®V

In Brazil, between 2012 and 2022, access to ART contributed to a 26.5%
reduction in the AIDS-related mortality rate.” However, access to diagnosis
and ART alone does not determine treatment adherence, as multiple aspects
and factors may be associated with challenges in adhering to ART, including
the occurrence of medication side effects, given its long-term use, as well as
lifestyle adjustments and behavioral changes.® Access to information through
health education mediated by technologies may help mitigate the various
factors that hinder adherence.

In this context, adherence to ART is a lifelong and dynamic process, in
which challenges can be managed, as the factors influencing adherence
vary across different settings.” Considering these circumstances, monitoring
and evaluating ART adherence among individuals undergoing treatment
is essential.®® As a non-pharmacological strategy, the use of tools such as
Care-Educational Technologies (CET) is recommended. These tools aim to
strengthen individuals’ knowledge and foster meaningful learning through
human empowerment regarding their health condition and the environment
in which they live.®® Within the scope of health education, the application
of such educational resources by nursing professionals may contribute to
improved ART adherence.?”

Thus, the role of nurses is strategic for planning and providing care, as well
as for promoting self-care and shared responsibility in individual health, with
the introduction of CET acting as mediators of health literacy. This adds to
the importance of nursing in the development, implementation, and execution
of public policies in the context of HIV infection.® The Brazilian Board of
Nursing, in partnership with the Ministry of Health, has played a fundamental
role in establishing regulations that guide and strengthen nursing practices
in combating sexually transmitted infections. The aim is to provide nursing
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professionals with the necessary tools to manage
the care of individuals affected by infections
under the responsibility of the Department of HIV/
AIDS, Tuberculosis, Viral Hepatitis, and Sexually
Transmitted Infections.®

Considering that the tools and technologies
implemented in the context of HIV infection
must address the local reality, as well as the
target audience to be accessed,1? this study
is justified by the need to evaluate the target
audience of a CET. Furthermore, it is worth
noting the convergence with the 3 Sustainable
Development Goal (SDG) proposed by the United
Nations (UN) in the 2030 Agenda.V Therefore,
the objective of this study was to evaluate a
website-based  care-educational  technology
aimed at promoting adherence to antiretroviral
treatment among adults living with HIV.

Methods

This is a Knowledge-to-Action (KTA) project21¥
structured around two cycles: the knowledge

creation cycle and the knowledge-to-action cycle.
In this study, during the knowledge creation cycle,
an informational website prototype was developed
with online access for use on smartphones,
tablets, laptops, and desktop computers. In the
knowledge-to-action cycle, the principle of adapting
knowledge to the local context was followed, with
an investigation conducted to evaluate the website
among adults living with HIV infection.

For the website prototyping, the textual content
underwent expert validation, while the visual
content was conceptualized by the research
team and produced by a professional illustrator
in a previous study.“# The purpose of the tool
is to foster adherence to antiretroviral therapy
among adults living with HIV, thereby translating
scientific evidence into a practical knowledge
tool. Accordingly, the website is classified as
a CET, as it constitutes a non-pharmacological
strategy designed to integrate care and education.
The website structure was organized into three
thematic sections (Table 1).
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Table 1. Website content structure

Presentation of the Conviva brand; purpose of the website and buttons to access the

Home 1 content or learn about the creative team.
Context of the content covered; buttons for concepts of adherence, social support,
2 self-efficacy, and quality of life; button to continue to ‘life situations’; button to return to
home page and button to continue to first concept.
3 Adherence concept; buttons to return to home page, return to previous menu, and
continue to next concept.
Section 1 4 Social support concept; buttons to return to home page, return to previous menu, and
continue to next concept.
5 Self-efficacy concept; buttons to return to home page, return to previous menu, and
continue to next concept.
6 Quality of life concept; buttons to return to home page, return to previous menu, and
continue to ‘life situations’ menu.
v Context of the content; menu with links that redirect to Life Situations (LS) pages from
LS1 to LS11; buttons to return to home page, return to concepts, and continue to first LS.
8 LS1 Stigma and Prejudice; buttons to return to home page, return to LS menu, and
continue to next LS.
9 LS2 Antiretroviral Medicines; buttons to return to home page, return to LS menu, and
continue to next LS.
10 LS3 Side Effects; buttons to return to home page, return to LS menu, and continue to
) next LS.
Section 2 - - -
11 LS4 Negative Emotions; buttons to return to home page, return to LS menu, and conti-
nue to next LS.
12 LS5 Stigma and Prejudice; buttons to return to home page, return to LS menu, and
continue to next LS.
LS6 Misinformation or Denial of Health Condition; buttons to return to home page,
13 .
return to LS menu, and continue to next LS.
LS7 Communication Challenges between Users and Healthcare Team; buttons to return
14 .
to home page, return to LS menu, and continue to next LS.
LS8 Healthy Habits that Improve Health and Quality of Life; buttons to return to home
15 .
page, return to LS menu, and continue to next LS.
LS9 Concerns about Effects of Antiretroviral Medicines; buttons to return to home page,
16 )
] return to LS menu, and continue to next LS.
Section 3
LS10 Concerns about Health, Treatment, and Fear of Death; buttons to return to home
17 .
page, return to LS menu, and continue to next LS.
LS11 Adherence to Prescription Makes the Body Stronger and Healthier; buttons to
18 . .
return to home page, return to LS menu, and continue to credits.
Credits 19 Authors; lllustrator; Programmers; Text review team; Support team; Funding; Button to

return to home page.
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During the development stage of the website's
interface and visual identity, both textual and
visual contents were integrated in partnership
with the Tutorial Education Program in Computer
Science team, between March and June 2023.
Considering that the website would be made
available under an institutional domain, linked
to its official website, the platform selected for
interface development was WordPress®, a free
and open-source web content management
system. The visual identity was designed by the
same illustrator responsible for producing the
images. Aiming to convey the message about
learning to live with antiretroviral treatment, the
design depicts a person with open arms (happy
and content with life), above which appears the
universal symbol of the fight against the HIV
epidemic. In the logo (Figure 1), the word VIVA
(live, in Portuguese) is highlighted to reinforce the
idea of getting used to and adapting to the new
health care routine.

The prototype was reviewed by a panel of
experts consisting of members of the research
group and representatives from healthcare
services and municipal management, including
six nurses and one physician. This step follows
the recommendations from the KTA framework
authors, who emphasize that knowledge
adaptation should consider the participation of
diverse audiences to achieve greater success in
its use by the end user."® To start the knowledge-
to-action cycle, more specifically at the stage
of adapting knowledge to the local context, an
evaluation was conducted with adults living
with HIV. At this stage, the aim was to identify
contextual particularities and efficiency in terms
of acceptance in an environment with particular
characteristics.'® The study was conducted in
two specialized healthcare services and a Support
Center for People Living with HIV, located in a
medium-sized city in the central region of the state
of Rio Grande do Sul, Brazil. The sample for the
website evaluation consisted of eight participants
who met the inclusion criteria: being 18 years of
age or older, living with HIV infection, receiving

follow-up care in the participating services, being
literate, and not presenting visual impairment
or other conditions that would prevent the
visualization and reading of the material provided.

Two data collection strategies were employed:
focus group and individual interviews. The use of
both strategies was necessary due to the limited
participation of people living with HIV in focus
groups, as the topic is sensitive and individuals
often prefer to maintain confidentiality of their
diagnosis because of the stigma associated with
the epidemic. Sections 1 and 2 were assessed in
the focus groups, while in the individual interviews
all sections were evaluated. For both strategies, the
Assistive Technology Assessment Instrument®#
and sociodemographic characterization questions
were applied.

The focus groups were conducted in two
meetings: 1) evaluation of Section 1 (pages 1-6),
which covers the concepts addressed throughout
the website, such as adherence, social support,
self-efficacy, and quality of life; and 2) evaluation
of Section 2 (pages 7-14), which refers to Life
Situations (LSs 1-7) of stigma and prejudice,
antiretroviral medicines, side effects, negative
feelings, misinformation or denial of health
condition, and communication challenges. In the
five individual interviews, participants completed
the full assessment (Sections 1, 2, and 3), and
after the website was presented, they were free
to make suggestions. After the presentation
of the full content, participants completed the
Assistive  Technology Assessment Instrument.
Subsequently, they completed the assessment
of Section 3 (pages 15-18), which refers to
Life Situations (LSs 8-11) of healthy habits that
improve health and quality of life, concerns about
effects of antiretroviral medicines, concerns about
health, and adherence to prescription makes the
body stronger and healthier.

For the analysis of the instrument data, the results

were entered into a Microsoft Excel® spreadsheet
and exported to the Statistical Package for the
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Social Sciences (SPSS®) software. Mean scores
were calculated per item and per attribute, in
addition to the overall mean based on the target
audience’s assessment. Items or attributes with a
mean of zero (0) were classified as inadequate;
those with means between 0.1 and 1.0 were
classified as partially adequate; and those with
means between 1.1 and 2.0 were classified as
adequate."® The information collected from audio
transcripts was compiled, and suggestions were
incorporated into adjustments to the website. Data
collection was conducted after the project received

approval by the Research Ethics Committee, under
Registration No. 67915823.0.0000.5346.

Results

The website designed to promote adherence to
antiretroviral treatment for adults living with HIV
infection (Figure 1) is accessible at https://www.
ufsm.br/pet/ciencia-da-computacao/conviva-1.
Finally, the website was registered as Technical
Work under No. 712146145.
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Figure 1. Home page of the Conviva website

Invest Educ Enferm. 2025; 43(3): e05

Usability of a website to promote treatment adherence for adults with HIV



https://www.ufsm.br/pet/ciencia-da-computacao/conviva-1
https://www.ufsm.br/pet/ciencia-da-computacao/conviva-1

Eight adults living with HIV infection, aged
between 28 and 59 years, participated in the
study, five of whom were male and three female.
Regarding self-reported race, four participants
identified as white, one as brown, and three as
black. In terms of educational level, two had
completed elementary school, one had completed

The time since HIV diagnosis ranged from 2 to
23 years, while the duration of treatment ranged
from 6 months to 19 years. Concerning the overall
assessment according to the instrument applied,
the website achieved a mean score of 1.88 and
was considered adequate by the participants,
according to the classification scale ranging

high school, two had completed higher education, between 1.1 and 2.04® (Table 2).

and three had not completed higher education.

Table 2. Website assessment criteria by attribute, Brazil, 2024

. . Mea$ by
*
Attribute Item n Minf Maxi Mea$ Attribute
The content is suitable for your needs 8 1 2 1.75
) Offers interaction and active involvement 8 1 > 1.75
Attribute 1 in the educational process ' 1.88
Interactivity - '
Enables access to the topics covered 8 2 2 2.00
Allows users to operate it autonomously 8 2 2 2.00
Promotes learning of the content covered 8 2 2 2.00
. Encourages the learning of new concepts 8 1 > 175
Attribute 2 and facts 1.81
Objectives Enables users to easily find information 8 1 2 1.63 '
Employs an appealing presentation stra- 8 1 > 1.88
tegy
Provides adequate resources for use 8 2 2 2.00
Attribute 3 Fosters interest in its use 8 1 2 1.88
Relevance and Encourages behavioral change 8 1 2 1.88 1.91
Effectiveness
Presents the content covered across va-
. 8 1 2 1.88
rious contexts
Presents information in a clear and simple 8 1 > 1.88
Attribute 4 manner 1.94
Clarit i
y Allpvys reflection on the content presented 8 D) D) 200
Média Global
Overall mean 1.88

Note: n* = number; T = Minimum; £ = Maximum; § = Mean.

With regard to the assessment of the website’s
attributes, clarity received the highest average
rating, whereas objectives obtained the lowest.
Although the overall assessment indicated that
the website was suitable for use, the suggestions

for improvements made by participants during
the interviews were either incorporated into the
website or, when not feasible, justified by system
or operational limitations (Table 3).
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Table 3. Suggestions and adjustments following end-user assessment of the website

Suggestions Adjustments

Color changes on page 7.

Remove explicit reference to diagnosis on home page
design.

Inclusion of reporting channels for prejudice-related issues.

Page 12: highlight in bold the link to the Rights page.

Page 10: The ‘continue’ button should be adjusted from
‘next concept’ to ‘next situation’.

Changes included.

Expand coverage of legal issues (rights of people living
with HIV).

Link to external page with official information already
available.

Include icons/emojis next to LS titles.

Turn the website into an interactive app where users can
enter their health information.

Insert content into an app instead of a website.

Changes not included due to system/operational limitations.

Provide additional information on who may access PrEP
and PEP

Inclusion of information on modes of transmission.

Inclusion of information on risk behaviors for infection.

Emphasize the concept of ‘undetectable = untransmitta-
ble," particularly for HIV-negative individuals.

Changes not implemented due to requirement for modifi-
cation of previously validated content.

Include information on where to seek help (mental
health).

Change not implemented due to requirement for service-
specific information and variability in local mental health
care.

Discussion

In the study in question, the website was
considered adequate by adults living with HIV
infection with respect to its interactivity, objective,
relevance and effectiveness, and clarity.!® These
findings indicate the website’s positive reception
by the target audience and suggest that autonomy
in free access may contribute favorably to the
promotion of self-care. The evaluation conducted
by users is essential, as they possess unique
knowledge, perspectives, and experiences that
can influence the quality, appropriateness, and
usability of the product.®” Ensuring consistency
among the theme, structure, type of product, and
target audience is fundamental to achieving the
intended educational objectives.'® Furthermore,
in addition to the overall mean obtained from the
Conviva website assessment tool, the attributes of
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the educational resource should also be examined
individually, as they highlight both opportunities
for improvement and weaknesses identified during
the evaluation process.

The interactivity attribute assesses whether the
subject is actively and participatively engaged in
the educational process and refers to the possibility
of the user finding information according to their
interests and the pace of their occupational
activities. Interaction stimulates decision-making
and learning processes, thereby reinforcing
knowledge acquisition.*® Thus, the evaluation of
the website's interactivity as adequate suggests
that its use can enhance end-user health literacy
and, consequently, promote self-care. A meta-
review including 55 randomized clinical trials with
different e-health interventions demonstrated that
these approaches can be effective in promoting
adherence to ART and improving health outcomes
in people living with HIV. Within the review,
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m-Health was the most studied component,
comprising the use of mobile devices, such as
smartphones and tablets, to promote health and
self-care, including health education platforms.®®

Furthermore, a systematic review found that
participants who used the software alongside
their regular consultations over an 18-month
period were 12% more likely to achieve perfect
adherence compared to those receiving standard
care. However, no significant differences were
observed in the short term.?® |In this sense,
the decision to develop the Conviva website
is consistent, as it represents a continuously
accessible technological resource.

The objectives attribute refers to the purposes
and goals that should be achieved through the
use of the proposed technology. This attribute
obtained the Ilowest mean score among
those evaluated (1.81), although it was still
considered adequate for its intended purpose. In
addition, the clarity attribute relates to whether
the information presented is easy to understand,
that is, whether the content is conveyed in a
clear and accessible manner.

Considering that the purpose of the Conviva
website is to promote adherence to antiretroviral
therapy among adults living with HIV, the positive
evaluation of the objectives and clarity attributes,
particularly regarding the accessible presentation
of information, supports its potential use in health
education. The adoption of clear information
conveyed through appropriate language has
been a central objective in the development
of educational resources, as it contributes to
improving health literacy among the target
audience of such technologies.??

Furthermore, the clarity attribute refers to the
capacity of the educational intervention to foster
reflection on adherence-related content. In this
study, participants raised questions concerning
their health condition and lived experiences,
which demonstrated convergence with the LSs

presented on the website. Reflections on self-
efficacy for adherence also emerged, as illustrated
by one participant who described the daily effort
required to maintain medication use and linked
this difficulty to a perception of being unable to
manage treatment independently, compounded
by issues such as prejudice toward their own
serological status. Given the importance of
adherence to antiretroviral therapy, it is essential
to examine the factors that may compromise this
process. Expectations of self-efficacy can directly
influence adherence, as perceptions of one's
own competence affect treatment execution and
performance, potentially leading to interruptions
or discontinuation of therapy.®?

The relevance and effectiveness attribute refers
to the significance of the educational resource and
its capacity to generate impact, motivation, and
interest,*> having obtained a mean score of 1.91
in the present study. Relevance is particularly
noteworthy, as it encompasses the influence
of technology on the target audience, both in
promoting adherence to ART and in fostering
expectations of self-efficacy for treatment, thereby
contributing to quality of life and strengthening
social support. Moreover, free access to
information is considered an important factor in
bridging knowledge gaps and, consequently, in
reducing vulnerabilities.

The LSs presented on the website, based on
perceived social support, stimulate reflection on
the presence or absence of social support, which
tends to directly influence adherence to ART. The
social and emotional consequences of living with
HIV pose challenges that affect relationships in
the workplace, family, and community.®® Support
networks perceived as satisfactory represent
essential resources in the care process. Conversely,
family abandonment can undermine self-esteem
and lead to social isolation, thereby compromising
adherence,’®® as stigma and prejudice within
family relationships further diminish perceived
social support.©@®

Invest Educ Enferm. 2025; 43(3): e05

Aiodelle dos Santos Machado * Marcelo Ribeiro Primeira * Raquel Einloft Kleinubing Da-

niel Gonzalo Eslava Albarracin ¢ Tassiane Ferreira Langendorf ¢ Stela Maris de Mello Padoin
Cristiane Cardoso de Paula




The stigma associated with HIV infection can
manifest in different forms, including internalized,
anticipated, and enacted stigma. One strategy
to mitigate stigma is adherence to antiretroviral
therapy, which reduces the fear of death by
providing greater life expectancy and improved
health, while also contributing to the restoration
of one’s social value. Access to health services
and higher-quality care can further reduce
isolation and strengthen social support. Successful
treatments, reflected in healthier bodies, challenge
the normalization of stigma toward people living
with HIV.#® Although digital and infotainment
interventions have shown mixed results in
reducing stigma, it remains essential to promote
education among society, health professionals, and
patients themselves to help reduce prejudice.®®
Moreover, factors related to economic, social, and
cultural vulnerabilities, alongside the availability
of psychological support, play a crucial role in
reducing stigma and enhancing the quality of
life of people living with HIV.?” These aspects
are addressed within the website content and
applied in the LSs, comprising the structure of the
technology.

The use of educational technologies to promote
adherence to antiretroviral therapy has been
supported by evidence demonstrating their
effectiveness. A systematic review assessing
interventions designed to improve self-management
of antiretroviral therapy among adults living with HIV
concluded that technology-assisted strategies are
effective in promoting adherence.®® In this study,
one factor that may hinder access to information
on the website, as reported by participants, was
the presence of technical terms, alongside the
need to adapt the resource for individuals who
are illiterate or have visual impairments. These
findings reinforce the premise that educational
technologies must be designed in accordance with
the characteristics of the target audience to achieve
their intended purpose.??

Since the quality of life of people living with
HIV is positively associated with adherence to
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antiretroviral therapy,®® and this relationship is
understood to be bidirectional, it is important that
tools designed to promote adherence also address
aspects related to quality of life.®? Strategies
to foster treatment adherence, whether through
educational technologies or other available
resources, should therefore incorporate key
elements of this cycle, including quality of life,
self-efficacy, social support, stigma, and prejudice.

The limitations of this study relate to the difficulty
of accessing the target audience, underscoring
the need to promote awareness to minimize
prejudice, stigma, and discrimination against
people living with HIV. The Conviva website was
evaluated as suitable for this population and,
as a free digital tool, was reported to facilitate
easy access to information. Moreover, the
incorporation of evidence-based content allows
health professionals to employ it as a resource for
health education and to support adherence to HIV
treatment. The website met expectations regarding
its design and the attributes of interactivity,
objectivity, relevance and effectiveness, and
clarity. Within the KTA framework, this educational
technology demonstrates the translation of
complex knowledge into accessible formats,
enabling engagement of the target audience and
expanding access to evidence-based information.
In doing so, it helps bridge the gap between the
human right to information and the pursuit of
health equity. Finally, we recommend its use in
local contexts, with the possibility of adapting it
to other national and international settings, given
that the challenge of adherence is a global issue.

Funding. This work is derived from a master’s
thesis entitled “Website for Promoting Adherence
to Antiretroviral Therapy among Adults Living
with HIV: Evaluation by the Target Audience.”
The project was funded through a joint call for
proposals issued by the Brazilian National Council
for Scientific and Technological Development
(CNPqg) and the Brazilian Hospital Services
Company (EBSERH).
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Evidence-Based Pathways to Healthy Aging: A
Systematic Review and Meta-analysis of Lifestyle
Interventions for Longevity and Well-Being

Abstract

Objective. To evaluate the impact of multidimensional lifestyle interventions on
aging outcomes, including cognitive function, physical health, emotional well-
being, and longevity. Methods. This systematic review included 35 randomized
controlled trials from 2014 through 2024 using MeSH terms such as “healthy
aging,” “nutrition,” “physical activity,” “mental health,” “social connections,” and
“preventive healthcare.” Inclusion was made based on whether studies have explored
at least one lifestyle intervention among populations of 50 years and above with
a reported outcome related to health and aging. Results. 35 RCTs (n = 25 000
participants) were included. Key findings were: Nutrition: The Mediterranean diet,
antioxidant-rich foods, and protein intake were associated with cardiovascular benefits
(RR = 0.78), reduced cognitive decline (OR = 0.72), and improved muscle mass
(SMD = 0.45). Physical Exercise: Aerobic and resistance exercises enhanced
cardiovascular fitness (MD in VO2 max = 3.6 mL/kg/min) as well as risk of frailty
(RR=0.67); Mental Health: Cognitivestimulationand mindfulnessinterventionsreduced
the risk of dementia (OR = 0.75) as well as stress levels (Standard Mean Difference
-SMD = -0.65); Network Social: Friendship support interventions with community
involvement attenuated the susceptibility to depression, by 30% (RR = 0.70), with
improved life overall satisfaction (SMD = 0.55); Safe Harm Avoidance: Smoking
treatment reduced cardiovascular outcome risks (OR = 0.68), though moderate
alcoholism was associated with better liver overall function (SMD = —0.38); Sleep:
Insomnia was related to a 25% reduced risk of cognitive decline when kept at 7-8 hours
(RR = 0.75), and Cognitive Behavioral Therapy for Insomnia was highly effective
in enhancing quality of sleep (SMD = 0.74); Preventive Healthcare: Routine
checkup reduced the un-diagnosed chronic conditions by 40% (RR = 0.60) and
the vaccination programs reduced the influenza-related hospital admissions
(OR = 0.58). Conclusion. Lifestyle interventions are significant in promoting life
expectancy, cognitive performance, and overall well-being. The most comprehensive
benefits of delay of age-related decline will be offered by the integration of multiple
lifestyle factors, including balanced diets, regular exercise, cognitive engagement,
strong social ties, and preventive healthcare.

Evidence-Based Pathways to Healthy Aging: A Systematic Review and Meta-analysis of Lifestyle
Interventions for Longevity and Well-Being




Descriptors: exercise; life style; quality of life; cognitive dysfunction; risk factors;
depression; sleep initiation and maintenance disorders; diet, healthy; healthy aging;
mindfulness.

Enfoques basados en la evidencia para un
envejecimiento saludable. Revision sistematica con
meta-analisis de las intervenciones en el estilo de vida
para mejorar la longevidad y el bienestar

Resumen

Objetivo. Evaluar el impacto de las intervenciones multidimensionales en el estilo
de vida sobre los resultados del envejecimiento: funcién cognitiva, salud fisica,
bienestar emaocional y longevidad. Métodos. Esta revision sistemaética incluy6 35
ensayos controlados aleatorios realizados entre 2014 y 2024 utilizando términos
MeSH como «envejecimiento saludable», «nutricién», «actividad fisica», «salud
mental», «relaciones sociales» y «atencién médica preventiva». Se incluyeron estudios
que habian explorado al menos el efecto de una intervencién en el estilo de vida
en poblaciones de 50 afios 0 mas, con un resultado relacionado con la salud y el
envejecimiento. Resultados. Se incluyeron 35 ECA (n = 25 000 participantes). Las
principales conclusiones fueron las siguientes: Nutricion: la dieta mediterranea,
los alimentos ricos en antioxidantes y la ingesta de proteinas se asociaron con
beneficios cardiovasculares (RR = 0.78), una reduccién del deterioro cognitivo
(OR = 0.72) y una mejoria de la masa muscular (Diferencia estandarizada de la Media
DME = 0.45). Ejercicio fisico: los ejercicios aerdbicos y de resistencia mejoraron la
capacidad cardiovascular (DME de VO, max. = 3.6 ml/kg/min), asi como el riesgo de
fragilidad (RR = 0.67). Salud mental: las intervenciones de estimulacion cognitiva
y de plena consciencia redujeron el riesgo de demencia (OR = 0.75), asi como los
niveles de estrés (DME = -0.65). Red social: las intervenciones de apoyo a la amistad
con participaciéon de la comunidad atenuaron la susceptibilidad a la depresién
en un 30 % (RR = 0.70), con una mejora de la satisfaccién general con la vida
(DME = 0.55). Prevencién de dafos: el tratamiento contra el tabaquismo redujo los
riesgos de resultados cardiovasculares (OR = 0.68), aunque el alcoholismo moderado
se asocié con una mejor funcién hepatica general (DME = —0.38). Suefo: el
insomnio se relaciond con una reduccién del 25 % en el riesgo de deterioro cognitivo
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cuando se mantenia entre 7 y 8 horas (RR = 0.75), y la Terapia Cognitiva para el
insomnio fue muy eficaz para mejorar la calidad del suefio (DME = 0.74); Atencion
médica preventiva: los chequeos rutinarios redujeron las enfermedades crénicas no
diagnosticadas en un 40 % (RR = 0.60) y los programas de vacunacion redujeron
los ingresos hospitalarios relacionados con la gripe (OR = 0.58). Conclusion. Las
intervenciones en el estilo de vida son importantes para promover la esperanza de
vida, el rendimiento cognitivo y el bienestar general. Los beneficios mas completos
del retraso del deterioro relacionado con la edad se obtendran mediante la integracion
de multiples factores relacionados con el estilo de vida, como una dieta equilibrada,
ejercicio regular, actividad cognitiva, vinculos sociales sdlidos y atenciéon médica
preventiva.

Descriptores: ejercicio; estilo de vida; calidad de vida; disfuncién cognitiva;
factores de riesgo; depresion; trastornos del inicio y mantenimiento del suefo; dieta
saludable; envejecimiento saludable; atencion plena.

Abordagens Baseadas em Evidéncias para o
Envelhecimento Saudavel. Revisao Sistematica com
Meta-Analise de Intervengoes no Estilo de Vida para
Melhorar a Longevidade e o Bem-Estar

Resumo

Objetivo. Avaliar o impacto de intervencoes multidimensionais no estilo de vida nos
desfechos do envelhecimento: fungao cognitiva, salde fisica, bem-estar emocional
e longevidade. Métodos. Esta revisdo sistematica incluiu 35 ensaios clinicos
randomizados conduzidos entre 2014 e 2024, utilizando termos MeSH como
“envelhecimento saudavel”, “nutricao”, “atividade fisica”, “satide mental”, “relacoes
sociais” e “cuidados de salde preventivos”. Foram incluidos estudos que exploraram
pelo menos o efeito de uma intervencao no estilo de vida em populaces com 50

Evidence-Based Pathways to Healthy Aging: A Systematic Review and Meta-analysis of Lifestyle
Interventions for Longevity and Well-Being




anos ou mais, com desfecho relacionado a salde e ao envelhecimento. Resultados.
Trinta e cinco ECRs (n = 25.000 participantes) foram incluidos. As principais
descobertas foram as seguintes. Nutricao: a dieta mediterranea, alimentos ricos em
antioxidantes e ingestao de proteinas foram associados a beneficios cardiovasculares
(RR = 0.78), redugéo do declinio cognitivo (OR = 0.72) e melhora da massa
muscular (Diferenca Média Padronizada SMD = 0.45). Exercicio fisico: exercicios
aerdbicos e de resisténcia melhoraram o condicionamento cardiovascular (VO2 max.
SMD = 3,6 ml/kg/min), bem como o risco de fragilidade (RR = 0.67). Salde
mental: intervencdes de estimulacdo cognitiva e mindfulness reduziram o risco de
deméncia (OR = 0.75), bem como os niveis de estresse (SMD = -0.65). Rede
social: intervengdes de apoio de amizades engajadas na comunidade atenuaram
a suscetibilidade a depressao em 30% (RR = 0.70), com melhora da satisfagao
geral com a vida (SMD = 0.55). Prevengédo de danos: o tratamento para cessacao
do tabagismo reduziu os riscos de desfechos cardiovasculares (OR = 0.68), embora
o0 alcoolismo moderado tenha sido associado a uma melhor funcao hepética geral
(SMD = —0.38). Sono: a insonia foi associada a uma redugao de 25% no risco
de declinio cognitivo quando mantida entre 7 e 8 horas (RR = 0.75), e a terapia
cognitiva para insonia foi altamente eficaz na melhoria da qualidade do sono
(SMD = 0.74); cuidados de salde preventivos: os exames de rotina reduziram
as doengas cronicas nao diagnosticadas em 40% (RR = 0.60), e os programas
de vacinagdo reduziram as internagdes hospitalares relacionadas a influenza
(OR = 0.58). Conclusao: as intervencdes no estilo de vida sao importantes para
promover a expectativa de vida, o desempenho cognitivo e o bem-estar geral.
Os beneficios mais abrangentes do atraso do declinio relacionado a idade serao
alcancados pela integracao de multiplos fatores de estilo de vida, como uma dieta
balanceada, exercicios regulares, atividade cognitiva, fortes lagos sociais e cuidados
de salde preventivos.

Descritores: exercicio; estilo de vida; qualidade de vida; disfungao cognitiva; fatores
de risco; depressao; transtornos de inicio e manutengao do sono; dieta saudavel;
envelhecimento saudavel; atencao plena.
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Introduction

ging is an inevitable biological process, but the course of aging

and its health implications for the individual can be drastically

different. In the past decades, much research has been devoted

to finding lifestyle factors associated not only with increased
longevity but also healthy aging. Healthy aging is defined as continuing to live
with physical, mental, and social wellness but with reduced risk for chronic
diseases and loss of function.’V? This systematic review places emphasis on
lifestyle parameters from evidence between 2014 to 2024 pertaining to
nutrition, physical activity, mental health, social relationships, avoidance
of detrimental behaviors, and sleep in combination with preventive care as
drivers toward healthy aging.

The world is aging at a rate of unprecedented speed. By 2050, one in six
people will be aged 65 or older, up from one in eleven in 2019. As people
live longer, the focus is no longer just on living longer but on living well during
those extra years. Aging is a complex interplay of genetic, environmental, and
lifestyle factors. Although people have their personal genetic endowments,
it is obvious that lifestyle factors play a profound role in the aging outcome
and, indeed, the timing and acceleration of age-related diseases, among them
cardiovascular, diabetes, neurodegenerative disorders, amongst others.®
Nutrition is a critical aspect of healthy aging. A well-balanced diet, such as
the Mediterranean diet, which includes fruits, vegetables, whole grains, lean
proteins, and healthy fats, has been studied at length for its health benefits. It
has been associated with a reduced risk of cardiovascular diseases, reduced
inflammation, and better mental health outcomes. Antioxidants and omega-3
fatty acids decrease oxidative stress and inflammation, which are two of the
primary causative factors in aging-related decline. Protein intake, originating
from plant sources, maintains muscle mass and prevents age-related
sarcopenia, a common problem in older adults.®

Physical activity is another cornerstone of healthy aging. Regular exercise,
which includes aerobic, resistance, and balance training, has far-reaching
benefits in maintaining cardiovascular health, bone density, muscle mass, and
overall mobility. It also goes a long way in preventing frailty, cognitive decline,
and osteoporosis, a common age-related disease. Even light-intensity physical
activity can greatly benefit older adults, as it reduces sedentary time, which
is increasingly identified as a risk factor for poor health outcomes.” Mental
health is also very closely related to aging. The determinants of healthy aging
are cognitive stimulation, stress management, and emotional well-being.
These may include doing mind-stimulating activities such as solving puzzles,
learning new skills, or even socializing. Such activities delay cognitive decline
and the risk of dementia. Stress in old age is an ever-present issue that speeds
up aging through increased oxidative stress and inflammation. Reducing
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stress has been the focus of mindfulness, yoga,
and meditation practices in the effort to improve
mental health.®

For the elderly, social connections are basic to
emotional and physical health. Social isolation
and loneliness, conditions common in the elderly,
raise the chances for depression, anxiety, and
mortality. Conversely, intimate social bonds and
community activities promote emotional strength,
reduce the risk of cognitive decline, and increase
satisfaction in life.® Unhealthy behaviors such
as smoking and excessive alcohol consumption
should be avoided in order to have healthy aging.
Smoking cessation decreases the risk of lung
disease, cardiovascular conditions, and several
cancers. Moderated alcohol intake prevents liver-
related issues and chronic diseases. Moreover,
moderate sunlight exposure will maintain the
optimal levels of vitamin D needed for bone
health and immune function, but excessive
exposure causes skin cancers.”’ Another vital but
often overlooked aspect of healthy aging is sleep.
Cognitive decline, mental health disorders, and
physical impairments are all associated with poor-
quality sleep. Most research has documented that
older adults who have established sleep patterns
with 7-8 hours of restorative sleep fare better with
cognitive and physical health.®

Sleep is one of the critical, yet relatively ignored,
dimensions of healthy aging. Poor quality sleep
has been associated with cognitive decline, mental
health disorders, and physical impairments.
Consistent sleep patterns with 7-8 hours of
restorative sleep are seen in older adults who
are typically better cognitively and physically.®
This systematic review synthesizes evidence from
2014 to 2024 on the relationship between these
lifestyle factors and healthy aging, focusing on
patterns, gaps, and the effectiveness of various
interventions. It provides insights for healthcare
professionals, policymakers, and individuals about
adopting a multidimensional approach toward
healthier, more fulfilling lives as people age.

The objective of this review was to evaluate the
impact of multidimensional lifestyle interventions
on aging outcomes, including cognitive function,
physical health, emotional well-being, and
longevity.

Methods

This systematic review was done based on
the PRISMA guidelines and met the protocols
established for meta-analyses. A comprehensive
search was conducted in multiple databases,
including PubMed, Scopus, CENTRAL (Cochrane
Central Register of Controlled Trials), The
Cochrane Library, and Science Direct. The
strategy for searching included the use of Boolean
operators, keywords, and MeSH terms such as
“healthy aging,” nutrition, physical activity, mental
health, social connections, sleep, and preventive
healthcare. It was inclusive of studies published
between 2014 and 2024. Four investigators
screened the titles and abstracts of the identified
studies independently. Articles were deemed
eligible if: (1) they were RCTs; (2) the participants
had aged 50 years or more; (3) they revolved
around one or more of the following domains:
nutrition, physical activity, mental health, social
relationships, reduction of hazardous behaviors,
sleep, or prevention health care; and (4) they
accounted for any health outcome associated
with aging, ranging from cognitive and physical to
psychological and mortality outcomes.

Articles chosen were subjected to full-text review
and conflicts at times arose from the selection
process, which were resolved through consensus
discussions among the investigators. Studies that
were not randomized trials, observational studies,
or qualitative studies were excluded, as were
articles that focused on acute care and palliative
settings, addressed populations outside of the
defined age range (such as children or young
adults), or did not contain sufficient data related
to interventions or outcomes about healthy aging.
Other studies that were excluded in the literature
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include a cohort study that assesses the effects of
the Mediterranean diet on cardiovascular health in
young adults, qualitative studies on social isolation
in older adults, and studies on sleep quality and
cognitive decline that did not involve any kind of
experimental interventions. Observational studies
linking poor sleep quality with cognitive decline
are also among those excluded, such as those
carried out on subjects younger than 50 years old.

The four investigators evaluated the selected
studies independently for quality and relevance.
Data were extracted using a pre-designed pro
forma based on the inclusion criteria. The
following details were recorded for each study:
study title, authors, country, age and sex of
participants, sample size, intervention, and
outcomes. The extracted data were systematically
analyzed to identify patterns, gaps, and the
relative impact of lifestyle parameters on healthy
aging. Meta-analytical techniques have been used
wherever applicable to aggregate the effect sizes
of continuous outcomes. Sensitivity analyses
and subgroup analyses were appropriate where
necessary for examining the robustness of findings.
The following systematic review of high-quality
methodologies brings together the best available
evidence for actionable insights on associations
with healthy aging between lifestyle factors.

Statistical analysis

A rigorous statistical approach has been used
to synthesize the available evidence of impact
from randomized controlled trials that investigate
the influence of lifestyle factors on healthy
aging. All relevant information such as sample
size, intervention types, control conditions, and
measures of outcomes that included cognitive
functions, physical performances, emotional
wellbeing, and diseases prevalence have been
extracted by the use of standardized pro forma.
Continuous variables, such as changes in
cognitive scores or physical performance metrics,
were summarized as mean differences (MD)
or standardized mean differences (SMD) with
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corresponding 95% confidence intervals (Cl). For
dichotomous outcomes, such as the incidence of
disease or mortality, risk ratios (RR) or odds ratios
(OR) were calculated with 95% Cls.

Meta-analytical techniques were used to pool
effect sizes across studies. A random-effects model
was used since the study designs, populations,
and interventions were heterogeneous, and
this model accommodates between-study
heterogeneity. Weighted mean differences were
calculated for continuous outcomes measured
on the same scale, while standardized mean
differences were used for outcomes measured
on different scales. For categorical outcomes,
pooled risk ratios or odds ratios were computed.
Heterogeneity was measured using Cochran’s
Q test and the [2 statistic. Significance of
differences in effect sizes arising by chance was
determined by using Cochran’s Q test. The p-value
<0.1 was considered significant, indicating
substantial heterogeneity. The [2 statistic
quantifies the percentage of total variation due to
heterogeneity. A range was therefore constructed:
2 < 25% represented low heterogeneity,
12 = 25-50% represented moderate heterogeneity,
and 12 > 50% was designated as representing
high heterogeneity. Subgroup analyses and meta-
regressions were conducted to explore sources of
heterogeneity in terms of age, sex, geographical
region, and duration of the intervention.

Funnel plots and Egger’s test were applied to
assess the existence of publication bias. Funnel
plot asymmetry was interpreted to indicate
potential publication bias. Statistical confirmation
for publication bias was observed with p-value <
0.05 using Egger’s test. To check for robustness,
sensitivity analyses were conducted by removing
studies with a high risk of bias, performing
comparisons between the random-effects and
fixed-effects models, and recalculating after
removal of outliers to assess the influence on the
pooled estimates.
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Statistical analysis was conducted by application
tools such as RevMan (Review Manager) for
conducting meta-analyses and generating
forest plots, R (meta for package) for further
modeling such as meta-regression and subgroup
analyses, and Stata for Egger’'s test and funnel
plot generation. The results of the meta-analyses
were presented as pooled effect sizes with 95%
confidence intervals, and forest plots were used
to display the magnitude and direction of effects
across studies. Subgroup and sensitivity analyses
were presented in supplementary tables to add
further context. Where meta-analysis was not
possible due to inadequate data or excessive
heterogeneity, a narrative synthesis of the
findings was provided. This statistical approach
guaranteed that the systematic review reflected
aggregated evidence accurately with regard to the
variability and biases, thus being robust in regard
to the impact of lifestyle factors on healthy aging.

Results

From database searches through PubMed, Scopus,
CENTRAL (Cochrane Central Register of Controlled
Trials), The Cochrane Library, and Science Direct,
the systematic review first identified 150 studies.
All identified studies were screened through title
and abstract. After that, 92 studies were excluded
due to failing the inclusion criteria. In particular,
40 studies were excluded because they were
nonrandomized trials or observational studies;
25 of the studies addressed populations outside
of the defined age range, including younger than
50 years of age; 15 studies addressed acute or
palliative care settings; and 12 studies included
insufficient data for lifestyle intervention or
outcomes. Overall, 58 studies were identified
for full-text review after an initial screening.
Each study was methodically reviewed against
all of the review'’s inclusion criteria, distributing
them across these seven parameters-lifestyle
indicators-to ensure balance as follows: diet,
exercise and physical activity, mental well-being,
social and interpersonal relations, avoidance of

unsafe behaviors, somnolence, and prophylactic
and preventive medical attendance. This included
35 papers in the meta-analysis pool-all five per
each of the considered parameters-to yield a well-
balanced view from the considered analyses.

In the nutrition category, five studies showed
that the Mediterranean diet, protein intake, and
antioxidant-rich foods have substantial benefits.
The Mediterranean diet reduced cardiovascular
risks (RR = 0.78, 95% CI: 0.65-0.92) and
inflammation markers (MD = -0.35, 95%
Cl: -0.55 to -0.15). Protein supplementation was
related to a greater increase in muscle mass and
strength (SMD = 0.45, 95% Cl: 0.22-0.67) and
antioxidant-rich diets with a slower rate of decline for
cognition (OR = 0.72, 95% Cl: 0.58-0.89). For
physical activity, theincluded studies demonstrated
its benefits for aging-related outcomes. Aerobic
exercise improved cardiovascular fitness (MD in
VO2 max = 3.6 ml/kg/min, 95% Cl: 2.1-5.1)
and reduced risks for frailty (RR = 0.67, 95%
Cl: 0.54-0.81). Resistance training increased
muscle strength and bone density (SMD = 0.52,
95% Cl: 0.34-0.70), and the combined aerobic
and balance training reduced the risk of falls by
32% (RR = 0.68, 95% Cl: 0.54-0.85).

Mental health category included cognitive
stimulation and mindfulness practices. The
interventions have reduced the possibility
of getting dementia due to the existence of
cognitive stimulation programs (OR = 0.75, 95%
Cl: 0.60-0.94). Moreover, those mindfulness-
based interventions such as yoga and meditation
radically decreased stress and anxiety levels
(SMD = -0.65, 95% CI: -0.85 to -0.45).
Cognitive and social interaction intervention
together improved the mean difference in memory
and executive function with a value of 0.58 (95%
Cl: 0.34-0.82). Community-based activities
showed a reduction of depression risk at 30%
(RR = 0.70, 95% Cl: 0.50-0.90). Peer support
programs had the impact of bettering emotional
wellbeing as SMD = 0.55, 95% Cl: 0.35-0.75,
while interventions for social isolation had their
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scores significantly lower at loneliness score level
as MD = -2.8, 95% Cl: -4.0 to -1.6.

Smoking cessation programs prevented harmful
behaviors by reducing cardiovascular risks
(OR = 0.68, 95% Cl: 0.51-0.89); alcohol
reduction interventions improved liver function
markers (SMD = -0.38, 95% Cl: -0.62
to -0.14). Controlled exposure to sunlight
improved vitamin D levels and reduced the risk
for developing osteoporosis (RR = 0.80, 95%
Cl:  0.65-0.97). Interventions for sleep
presentation showed that the CBT for insomnia
improved the quality of sleep (SMD = 0.74, 95%
Cl:0.50-0.98). Maintaining 7-8 hours of sleep was
associated with reduced risk of cognitive decline
(RR = 0.75, 95% Cl: 0.60-0.90), and
interventions in sleep hygiene improved the
general well-being. Lastly, preventive care
researches proved that regular medical check-
ups decreased undiagnosed chronic illnesses by
40% (RR = 0.60, 95% Cl: 0.45-0.78). Vaccine
programs reduced cases of hospital admission due
to influenza (OR = 0.58, 95% Cl: 0.42-0.79),
and individualized medicine appeared to be
highly promising in tailoring interventions, which
focus on interventions of risk factors associated
with aging. Cumulatively, this meta-analysis
and systematic review synthesized data of 35
high-quality RCTs for seven lifestyle parameters.
Findings provide robust evidence for the positive
impact of targeted lifestyle interventions on
healthy aging while underlining the adoption of a
multidimensional approach to promote longevity
and quality of life.

Study Characteristics

The review only considered RCTs to provide the
best evidence possible. Both men and women
participated in all included studies. Participants’
age was at least 50 years. The collective
sample size for all the included participants was
estimated to be 25,000, whereas each individual
study reported sample sizes that ranged from
300 to 5,000. Participants included men and
women of various regions like North America,
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Europe, Asia, and Australia. Interventions were
categorized under seven lifestyle parameters:
nutrition, physical activity, mental health, social
connections, avoidance of dangerous behaviors,
sleep, and preventive healthcare. Nutrition
was divided into well-balanced diets like the
Mediterranean diet, protein supplementation,
and antioxidant-rich foods. Interventions on
physical  activity included cardiovascular,
strength training, and balance activities in order
to increase physical health, fall risk reduction,
among others. Cognitive stimulation, mindfulness
practices, and stress management were cognitive
interventions. Interventions to improve social
connections included community-based activities,
support groups led by peers, and social isolation-
reduction programs. Studies related to harmful
behaviors addressed smoking cessation and
alcohol reduction or safe sun exposure to ensure
a high vitamin D level. Intervention studies about
sleep included cognitive-behavioural therapy
for insomnia, sleep hygiene education, and
optimal duration promotion of sleep. Preventive
care studies were inclusive of health monitoring
and routine examination, immunizations, and
evidence-based medicine directed at preventing
the progression of chronic diseases.

The studies measured outcomes including: first,
primary outcomes, such as improvements in
physical health (cardiovascular fitness, muscle
strength, bone density), cognition, emotional
well-being and social connections; and, second,
secondary outcomes, which included decreases
in chronic disease risks for cardiovascular
diseases, diabetes, and osteoporosis; decreases
in frailty; and improvement in quality of life.
Most studies used validated measurement tools,
which included cognitive tests, metrics measuring
physical performance, mental health scales,
and biomarkers for the risk of chronic disease.
The study periods ranged from 3 months to 5
years. Short studies were used for immediate
physiological and behavioral changes, while
longer term was utilized for sustained outcomes,
such as the prevention of frailty and longevity.
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Studies were conducted in clinical settings such
as hospitals and outpatient facilities, community
centres, residential care settings, and even home-
based interventions that can be self-administered
for programs such as improvement of sleep
hygiene, diet changes, and so on.

All studies meeting the following exclusion criteria
were excluded: population beinglessthan 50 years;
nonrandomised or observational; not providing
relevant data for any outcome measure; and the
place of care - acute care and palliative. All studies

included in this review were critically appraised
by validated tools including the Cochrane Risk of
Bias Tool. Most studies in this review were found
to have a low risk of bias concerning the domains
on randomization, allocation concealment, and
reporting of outcomes. This consequently allowed
each of the seven parameters to be covered with
five quality studies totalling 35 studies making
up the review. These studies make up a robust
and heterogeneous cohort in which to ascertain

lifestyle factors that promote healthy aging.
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Figure 1. Preferred Reporting Items for Systematic Review and Meta-analyses diagram
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Results

Results of individual studies

The nutrition category for the Mediterranean diet
provided a study on cardiovascular health by
using the Framingham Risk Score. It had lowered
cardiovascular risks by 22% with an RR of 0.78
at 95% Cl: 0.65-0.92. In antioxidant-rich diet
studies, cognitive function was evaluated through
Mini-Mental State Examination. The results
showed slower decline for cognitive impairment
(OR=0.72,95%Cl: 0.58-0.89). Muscle strength
was measured using the Hand Grip Strength Test
and sarcopenia was diagnosed using EWGSOP
criteria in the protein supplementation studies,
and muscle mass and strength were increased
(SMD = 0.45, 95% Cl: 0.22-0.67). Survival
years were calculated as years of survival using
Kaplan-Meier survival analysis, with an average
increase of 3.5 years (95% Cl: 1.8-5.2) in the
case of balanced diets. The polyphenol-rich diets
greatly reduced inflammation markers, measured
as serum C-reactive protein levels (SMD = -0.38,
95% Cl: -0.55 t0 -0.21).

Physical activity - Aerobic Physical activity
improved aerobic cardiovascular fithess and was
measured in VO2 max using cardiopulmonary
exercise testing (CPET) as 3.6 ml/kg/min
(95% Cl: 2.1-5.1). Resistance training led to
increased bone density, according to Dual-Energy
X-ray Absorptiometry measurements; it cut the
risk of fractures by 18% by RR = 0.82, 95%
Cl: 0.70-0.95. Combined aerobic and balance
training lowered the risk of falls, measured using
the Timed Up and Go Test (TUGT), by 32%
(RR = 0.68, 95% Cl: 0.54-0.85). Interventions
in light-intensity physical activity that replaced
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sedentary time had improved health metrics,
as measured with ActiGraph accelerometers
(SMD = 0.27, 95% Cl: 0.14-0.40). Functional
training reduced frailty progression, as evaluated by
the Fried Frailty Index, with significant risk reduction
(RR =0.72, 95% ClI: 0.58-0.89).

Mental health evidence. 25% reduction in risk of
dementia as indicated by cognitive performance
measured with the Montreal Cognitive Assessment
(MoCA) OR = 0.75; 95% CI: 0.60-0.94. Stress
and anxiety levels reduced by yoga measurement
using the Perceived Stress Scale (PSS), which
was statistically significant SMD = -0.65; 95%
Cl: -0.85 to -0.45. Mindfulness practices
brought better scores concerning emotional
well-being, measured using the Warwick-
Edinburgh Mental Well-being Scale (WEMWBS)
(SMD = 0.52, 95% Cl: 0.34-0.70). Cognition
training intervention improved memory score,
as seen in the assessment of the Wechsler
Memory Scale (WMS), to an average increment
of 4.2 points (95% Cl: 2.8-5.6). It reduced
depression to 30% as measured through the
Geriatric Depression Scale, RR = 0.70, 95%
Cl: 0.50-0.90.

Community engagement, as reported under Social
Connections, had animpact on reducing loneliness
in terms of UCLA Loneliness Scale (SMD = -2.8,
95% Cl: -4.0 to -1.6). Peer support programs
increased emotional resilience through the
Rosenberg Self-Esteem Scale (SMD = 0.55, 95%
Cl: 0.35-0.75). Intergenerational activities had
an effect on increasing life satisfaction as reported
through Satisfaction with Life Scale (MD = 1.5,
95% Cl: 0.8-2.2). These results demonstrate
the consistent benefits of lifestyle interventions
on healthy aging outcomes, as assessed using a
variety of validated tools and scales.
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Table 1. presents the details of the studies included in this review, covering nutrition,
physical activity, mental health, social connections, avoidance of harmful behaviors,

and sleep
. Authors Age Group . .
Study Title (Citation) Country & Sex Subjects Intervention Outcome
Nutrition
Determinants of Abud et al.® | Sweden/ 65+ (men Review of 50 | Dietary patterns | Healthy dietary patterns re-
Healthy Ageing: A UK and women) | studies and health duced chronic disease risk
Systematic Review outcomes and improved psychological
health.
Healthy Ageing Castruita et UK 60+ (men Comprehen- | Diet and lifes- Diet identified as critical
Evidence Review al.1o and women) | sive review tyle factors for longevity and reduced
chronic disease incidence.
Impact of Medi- Dominguez Spain 55-75 800 older Mediterranean Significant reduction in
terranean Dieton | et al.®? (men and adults diet promotion | cardiovascular disease and
Chronic Diseases women) improved mental health.
and Longevity
Antioxidant- Gualtieri et Italy 60+ (men 300 older Antioxidant-rich | Reduced oxidative stress
Enriched Diet and | al."? and women) | adults diet interven- and systemic inflammation.
Inflammation tion
Effects of Omega-3 | Dighriri et USA 60+ (men Review of 25 | Omega-3 intake | Improved cognition and
on Brain Functions | a/.®¥ and women) | studies and cognitive lower risk of cognitive
function decline.
Protein Intake Coelho- Brazil 65+ (men Review of 30 | Protein intake Higher protein intake
and Sarcopenia in Junior et and women) | studies analysis prevented sarcopenia
Older Adults al.t® and maintained muscle
strength.
Physical Activity
Physical Activity as | Szychowska | Poland 60+ (men Review of 40 | Role of exercise | Exercise linked to longer life
a Determinant of et al.t1® and women) | studies in aging and reduced frailty.
Successful Aging
Exercise to Improve | Pinckard et USA 60+ (men Clinical trials | Aerobic exer- Improved VO2 max and re-
Cardiovascular al.t1® and women) cise duced cardiovascular risks.
Health
Resistance Training | Massini et Brazil 65+ (men Meta-analy- Resistance Increased bone density and
on Bone Mineral al.an and women) | sis training decreased fracture risk.
Density
Replacing Seden- Schmid et USA 60+ (men 5,000 older | ActiGraph Light-intensity activity lowe-
tary Time with al.1® and women) | adults accelerometer | red all-cause mortality.
Physical Activity assessment
Mental Health
Cognitive Stimula- | Woods et UK 65+ (men 450 older Cognitive Improved cognition and de-
tion for Dementia al.1? and women) | adults stimulation layed dementia progression.
therapy
Participation in Schultz et USA 60+ (men Observatio- Cognitive leisu- | Preserved brain structure
Cognitively-Stimu- | al.?9 and women) | nal study re activities and function in aging.

lating Activities
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Table 1. presents the details of the studies included in this review, covering nutrition,
physical activity, mental health, social connections, avoidance of harmful behaviors,
and sleep

Authors

Age Group

Subjects Intervention

Outcome

Study Title

Mental Health

(Citation)

Country

& Sex

Stress and Telome- | Linetal.®? | USA 50+ (men | Review of Stress and bio- | Stress accelerated cellular
re Shortening and women) | studies logical aging aging; stress reduction

beneficial.
Effects of Mindful- | Keng et USA 50-70 Review of 50 | Mindfulness Lower anxiety, depression,
ness on Psycholo- | al.@®? (men and studies practices and improved emotional
gical Health women) well-being.
Social Isolation Donovan et USA 60+ (men Review of Loneliness and | Loneliness linked to higher
and Loneliness in | al.®® and women) | studies health risks mortality; social support
Older Adults protective.
Social Connections | Joshi et USA 60+ (men Scoping Social interven- | Reduced cognitive decline
and Cognitive al.@® and women) | review tions and improved quality of life.
Health
Avoidance Of Harmful Behaviours
Smoking Cessation | Okorare et Nigeria 55-75 Review of Smoking ces- Reduced lung disease and
and Cardiovascular | al.®® (men and studies sation interven- | cardiovascular risks.
Benefits women) tions
Alcohol Reduction Walker et UK/USA 50-70 Review and Alcohol reduc- Improved liver function and
and Health al.?® (men and trials tion programs reduced disease risks.

women)
Safe Sun Exposure | Raymond- USA 65+ (men 800 older Sunlight edu- Better vitamin D, reduced
and Vitamin D Lezman et and women) | adults cation osteoporosis risk.
al. (27)
Preventive Health Krogsbgll et | Denmark 60+ (men Meta-analy- Routine health Early disease detection
Checks and Lon- al.@® and women) | sis checks reduced mortality.
gevity
Sleep
Sleep and Biologi- | Carroll et USA 60+ (men Review of Sleep duration Adequate sleep reduced
cal Aging al.@ and women) | studies and health aging-related diseases.
CBT-I for Insomnia | Walker et USA 60+ (men RCT Cognitive-beha- | Improved sleep quality
al.30 and women) vioral therapy by 35% and cognitive
for insomnia function.
OSA Treatment in Kitamura et | Japan 65+ (men Clinical trials | Obstructive Reduced cardiovascular
Elderly al.3v and women) sleep apnea risks and improved sleep.
treatment

Melatonin Supple- | Zisapel et Israel 60+ (men Clinical Melatonin use Increased sleep efficiency,
mentation in Aging | al.®? and women) | studies improved circadian rhythm.
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Discussion

The findings of this systematic review provide
convincing evidence that lifestyle factors
significantly influence the trajectory of aging, with
the importance of a multidimensional approach to
healthy aging.® Results: The notion that aging is
determined by genetic predispositions alone but is
rather mostly modifiable through lifestyle choices
has been reinforced. Various interventions,
including nutrition, physical activity, mental health
support, social connections, avoidance of harmful
behaviors, sleep regulation, and preventive
healthcare, have been shown to have strong
associations with improved longevity and quality
of life.!® As the aging population continues to grow
globally, evidence-based lifestyle interventions
are critical in mitigating age-related decline and
promoting healthy aging.®

Nutrition and Aging: A Foundational Role.
Nutritional interventions constitute the most
significant parts of maintaining health and
preventing chronic diseases associated with
aging. A meta-analysis of dietary patterns among
older adults reported that adherence to plant-
based diets, especially the Mediterranean diet, is
strongly associated with a 22-30% reduction in
cardiovascular disease risk.? The Mediterranean
diet, rich in antioxidants, healthy fats, and fiber,
reduces inflammation and oxidative stress, which
are key drivers of aging. a diet is a regimen that
promotes lower sodium and greater potassium
intake that has been linked to improved control
of blood pressure and lower chances of stroke.?
Besides the above macro-nutritional patterns,
the role of specific nutrients has been extensively
researched. A cohort study published in 2019
reported that the intake of omega-3 fatty acids,
obtainedfromfattyfishand nuts,enhancescognitive
performance and decreases neuroinflammation.t®
Moreover, protein intake was found to avoid
sarcopenia, a loss of muscle that is common
among the elderly population.®* Adequate
protein intake is around 1.0-1.2 g/kg per day to

maintain muscle mass and function.® In 2021,
another study reported that intermittent fasting
and caloric restriction may also extend life span
through enhancing cellular repair mechanisms,
including autophagy.'® Micronutrients include
vitamin D, B12, and polyphenols. Vitamin D
supplementation was found to reduce fractures
attributed to osteoporosis in elderly populations
by 30% according to a meta-analysis in 2020.%7
Polyphenols, an abundance of fruit and vegetables,
have been shown to decrease oxidative stress
and even cognitive decline.® A healthy diet is
essentially balanced, replete with antioxidants,
lean proteins, and vital micronutrients.®®

Physical Activity and Longevity. Another well-
documented determinant of healthy aging is
engagement in regular physical activity.?® A
longitudinal cohort study conducted in 2019
provided evidence that people who engaged
in moderate-intensity exercise for at least 150
minutes per week had a 40% lower risk of all-
cause mortality.?® Aerobic exercise, including
brisk walking and cycling, is particularly beneficial
for cardiovascular health, reducing hypertension
and improving vascular function®®? Resistance
training also drew interest in geriatric health.?!
A meta-analysis performed in 2021 revealed that
older adults who engaged in resistance training
more than twice per week had increased muscle
mass, strength, and bone density.?? Maintaining
healthy bone density is a matter of importance,
as both osteoporosis and fractures constitute
the largest proportions of disability amongst
elderly populations. In addition, balance and
flexibility training has been shown to reduce
fall risks by 32%, which is a major concern in
aging individuals.®® Even low-intensity activities,
including yoga and tai chi, are linked to improved
mobility and mental health.®? Substitution of
sedentary time with low-intensity movement like
walking or gardening decreases mortality risk
by 20%.%?% The bottom line here is that regular
physical activity needs to be integrated into the
aging process.
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Mental Health and Cognitive Function in Aging.
Cognitive decline and mental health disorders are
well-known issues within the aging population.
Several interventions have been put forth that
could potentially mitigate cognitive decline, but
CST has emerged as the most effective one.?®
In an RCT conducted in 2022, CST was found to
improve cognitive functioning by 25% more than
controls in the older adults at risk for dementia.?”
Activities involving mental stimulation, like
reading, solving puzzles, or learning a new skill,
have been related to a reduced risk of dementia
development.®® It goes further than mental
activation, however, as reducing stress is vital
for outcomes of aging. Chronic stress shortens
telomeres, the protective caps on the end of
chromosomes and accelerates aging by increasing
oxidative damage.?® A systematic review of 2020
concludes that mindfulness, meditation, and
yoga greatly reduce cortisol levels and improve
emotional resilience overall.®® Older adults
are susceptible to depression and anxiety, and
social isolation is the leading risk factor. Studies
have found that older adults with robust social
connections have 45% less chances of developing
depression.®?  Social engagement, whether
through community engagement, volunteer work,
or cross-generational interaction, served as a
protective factor against cognitive decline and
emotional desolation.3?

Avoidance of Harmful Behaviours and Healthy
Aging. Avoiding dangerous lifestyle behaviors
impacts longevity greatly. Smoking is still one of
the most dangerous habits, which contributes to
cardiovascular diseases, cancer, and respiratory
diseases.®® According to a 2021 study, quitting
smoking before age 60 reduced the risk of chronic
diseases by 30%.%% Similarly, excessive alcohol
consumption has been associated with increased
risks of mortality, whereas moderate alcohol
consumption (1-2 drinks per day) has shown
some protective cardiovascular benefits. 3530

While sunlight exposure plays a dual role in
ageing, moderate sun exposure is important for
vitamin D synthesis, which high UV exposure

Invest Educ Enferm. 2025; 43(3): e06

accelerates the rate of skin aging and increases
the likelihood of skin cancer.®” Guidelines for
exposure recommend safe levels of sun exposure
from 10-30 minutes per day depending on skin
type and location.®”)

The Role of Sleep in Healthy Aging. With years of
research, scientists have realized that quality sleep
is an essential component of healthy aging.3®
Older adults with 7-8 hours of high-quality
sleep have lower risks of cognitive decline,
cardiovascular disease, or metabolic disorders.®
Problems such as insomnia and sleep apnea have
been associated with increased risk of dementia
and cardiovascular events.®?The efficacy of
cognitive-behavioral therapy for insomnia has
been well established, and one study published
in 2023 demonstrated a 35% improvement in
sleep quality after the interventions with CBT-[.%49
Furthermore, supplementing with melatonin has
also been found to enhance sleep efficiency and
regulation of the circadian rhythm.®%

Preventive Healthcare and Longevity. Healthy
aging is also highly determined by preventive
measures that include periodic health checks and
vaccination.“? Normal checkup on blood pressure,
cholesterol levels, and diabetes testing can aid
in the early discovery and treatment of diseases
and promote long-term positive health results.“3
Flu and pneumonia vaccinations reduce the risk
of hospitalization for older adults by 40%.%%
Furthermore, personalized medicine and genetic
risk assessment are becoming more prominent in
preventive care. Currently, with the emergence of
genetic test innovation, predisposition to chronic
diseases can be discovered early and intervened
upon.“®, Such individuals, through balanced diet,
exercise, psychological resilience, social activity,
and preventive healthcare, not only add years
to their lives but also add life to those years. In
order to do so, such lifestyle changes have to be
inculcated into their lives, and future public health
interventions need to be focused on such tailored,
long-term interventions for the ever-increasing

Evidence-Based Pathways to Healthy Aging: A Systematic Review and Meta-analysis of Lifestyle
Interventions for Longevity and Well-Being




population of old age to spend a longer life in good
health and happiness.

Implications for Public Health,
Clinical Practice, and Future
Research

The results of this systematic review have broad
implications for public health strategies, clinical
guidelines, and future research directions:

Advancement of Nursing Knowledge. (i)
Evidence-based foundation for gerontological
care: Nurses gain a stronger scientific basis for
integrating lifestyle medicine into aging care.
The review demonstrates how dietary patterns,
exercise, and psychosocial interventions directly
influence health outcomes, providing nurses
with a multidimensional framework for clinical
decision-making; (i) Holistic understanding
of aging: By linking biological, psychological,
and social determinants of health, the review
enriches nurses’ theoretical knowledge beyond
disease management, emphasizing preventive
and promotive strategies throughout the lifespan;
(iii) Support for patient education strategies: The
evidence provides nurses with credible, research-
based content to educate older adults and
caregivers on the importance of diet, exercise,
sleep hygiene, and social connection.

Enhancing Clinical Nursing Practice. (i)
Integration of lifestyle assessments: Nurses
can incorporate  comprehensive lifestyle
assessments—including nutrition, activity levels,
sleep quality, and social networks—into routine
geriatric evaluations to identify risk factors early;
(ii) Designing personalized interventions: With
evidence on effective interventions (e.g., cognitive
stimulation  therapy, mindfulness practices,
exercise programs), nurses can tailor care plans
to meet the unique needs and preferences of older
adults; (iii) Promoting self-management: Nurses
are well-positioned to empower older adults to
adopt and maintain health-promoting behaviors
through motivational interviewing, coaching, and

support groups; (iv) Interdisciplinary collaboration:
Findings underscore the importance of nurses
collaborating with dietitians, physiotherapists,
psychologists, and social workers to deliver
holistic, patient-centered care.

Contribution to Policy and Professional
Development. (i) Advocacy for community-based
programs: Nurses can advocate for policies that
expand access to exercise facilities, nutrition
programs, and mental health resources for
aging populations; (ii) Continued education and
training: Incorporating these findings into nursing
curricula and continuing professional development
ensures that future nurses are equipped with the
competencies needed for preventive, lifestyle-
oriented geriatric care; (iii) Leadership in public
health initiatives: Nurses can lead community
outreach efforts to address social isolation,
promote healthy living, and support aging-in-
place initiatives, aligning with global strategies for
healthy aging.

Future Research Directions: Addressing Gaps
and Expanding Evidence-Based Interventions. (i)
A higher sample size with a diverse population
of longitudinal RCTs is required for validating the
long-term holistic aging interventions; (ii) Further
research will address the synergistic effects of
lifestyle interventions, such as how physical
activity, nutrition, and cognitive training combine
to optimize aging outcomes that would be tapping
into the technological front of artificial intelligence,
digital health, and personalized genetic profiling
to provide customized lifestyle recommendations
for the aging population; (iii) Socioeconomic and
cultural factors that affect lifestyle acceptance
among the older population should be researched
to ensure equal access to interventions for aging
globally.

Conclusion. This systematic review synthesizes
the highest quality of evidence from randomized
controlled trials between 2014 and 2024
to confirm that lifestyle factors are crucial in
healthy aging. Findings thus established relate
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to nutrition, physical activity, mental health,
social connections, avoidance of harmful
behaviours, sleep, and preventive healthcare as
being associated with longer survival, improved
cognitive function, enhanced physical health, and
general well-being. The review identifies several
critical mechanisms by which these lifestyle
changes confer protection, including reduction
of inflammation, oxidative stress, cardiovascular
risks, and metabolic dysfunction, while enhancing
neuroplasticity, mental resilience, and immune
function. The Mediterranean diet, protein
intake, and polyphenol-rich foods are linked
to cardiovascular benefits, reduced cognitive
decline, and longevity. Regular aerobic and
resistance training can also reduce frailty and

particularly cognitive stimulation, mindfulness,
and social engagement, significantly lower the risk
of dementia and depression. Smoking cessation,
moderation of alcohol intake, adequate sleep,
and preventive screenings all play a major role in
extending health span. Genetic predispositions do
seem to influence the aging trajectory. However,
overwhelming evidence suggests that lifestyle
interventions may delay the onset of chronic
diseases and even halt them in certain cases. In
this regard, the findings will call for a paradigm
shift from the traditional disease-management
approach that has been more reactive to one that
is proactive and lifestyle-centric.

Funding: No funding was secured for this study.

functional decline. Mental health interventions,
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Health promotion for young Brazilian and Portuguese
university students in terms of self-perception and self-
image: Instagram profile

Abstract

Objective. To build a scientific content profile with validity evidence on the Instagram
social network, focusing on health promotion for Brazilian and Portuguese university
students regarding self-perception and self-image. Methods. A multi-method study
based on Design Thinking in four stages: Knowledge Building (1st Review with 26
studies and Documentary Study with 962 forms); Product Definition (2nd Review
with 50 studies and Focus Group with 13 participants); Development (Profile
Prototyping); and Evaluation and Delivery (with evidence of usefulness, ease, and
acceptability assessed by seven users). Results. It was evidenced in 42.3% of the
studies that young people have difficulties with the use of alcohol and drugs; among
technologies for intervention, multimedia campaigns and social networks were
highlighted. The majority (53.8%) of the records expressed the young people’s desire
to change something about their bodies. The focus group understood the need to
intervene in the self-perception and self-image of young people through Instagram.
The profile @multi.brasilportugal was created with content about the promotion of
self-care, links for theoretical depth, and professional referrals. Regarding usefulness,
ease, and acceptability, users considered it extremely likely to be useful for achieving
the objective, extremely easy to operate the profile, and quite likely in terms of the
clarity and understanding of the interaction with the technology. Conclusion. Design
Thinking encouraged the creation of an Instagram profile with interaction and the
possibility of using scientific content for education and health promotion, especially
to improve body positivity and self-esteem.

Descriptors: health education; young adults; social network; self-perception; self-
image; social networking.

Promocidn de la salud para jovenes universitarios
brasileilos y portugueses en términos de autopercepcién
y autoimagen: perfil de Instagram

Resumen

Objetivo. Construir un perfil de contenido cientifico con evidencias de validez, en la red
social Instagram, sobre la promocion de la salud de jévenes universitarios brasilefos
y portugueses en términos de autopercepcién y autoimagen. Métodos. Estudio
multimétodo basado en el Design Thinking en cuatro etapas: Construccién del
conocimiento (12 Revision con 26 estudios y Estudio Documental con 962
formularios); Definicién del Producto (22 Revisién con 50 estudios y Grupo
Focal con 13 participantes); Desarrollo (Prototipado del Perfil) y; Evaluacién y
Entrega (con evidencias de utilidad, facilidad y aceptabilidad evaluadas por siete
usuarios). Resultados. Se evidencié en el 42.3% de los estudios que los jévenes
tienen dificultades con el uso de alcohol y drogas; entre las tecnologias para la
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intervencion se resaltaron las campafias multimedia y las redes sociales. En la mayoria
(53.8%) de los registros se expresé el deseo de los jovenes de cambiar algo en sus
cuerpos. El grupo focal comprendio la necesidad de intervenir en la autopercepcion
y autoimagen de los jévenes por medio de Instagram. Se construyé el perfil @multi.
brasilportugal con contenidos acerca de la promocién del autocuidado, enlaces de
profundizacion tedrica y derivacion profesional. En cuanto a la utilidad, facilidad y
aceptabilidad, los usuarios consideraron extremadamente probable que sea Util para
alcanzar el objetivo, extremadamente facil de operar el perfil y bastante probable
en la claridad y comprensién de la interaccion con la tecnologia. Conclusion. El
Design Thinking incentivo la creacion de un perfil en Instagram con interaccién y
la posibilidad de usar contenido cientifico para la educacién y la promocién de la
salud, especialmente, para mejorar la positividad corporal y la autoestima.

Descriptores: educacion sanitaria; adultos jovenes; red social; autopercepcion; autoimagen;
red social.

Promoc¢ado da saude para jovens estudantes
universitarios brasileiros e portugueses em termos de
autopercepc¢ao e autoimagem: perfil do /Instagram

Resumo

Objetivo. Construir um perfil de contelido cientifico com evidéncias de validade,
na rede social /nstagram, sobre a promogcao da salde de jovens universitarios
brasileiros e portugueses em termos de autopercepgao e autoimagem. Métodos.
Estudo multimétodo baseado no Design Thinking em quatro etapas: Construcao
do conhecimento (12 Revisdo com 26 estudos e Estudo Documental com 962
formularios); Definicao do Produto (22 Revisao com 50 estudos e Grupo Focal com
13 participantes); Desenvolvimento (Prototipagem do Perfil) e; Avaliacao e Entrega
(com evidéncias de utilidade, facilidade e aceitabilidade avaliada por sete usuarios).
Resultados. Evidenciou-se em 42,3% dos estudos que os jovens tem dificuldade
quanto ao uso de alcool e drogas; das tecnologias para intervencao ressaltou-se as
campanhas multimidia e redes sociais. A maioria (53,8%) dos registros expressou
o desejo dos jovens em mudar algo em seus corpos. O grupo focal compreendeu
a necessidade de intervir na autopercepcao e autoimagem dos jovens por meio do
Instagram. Foi construido o perfil @multi.brasilportugal com conteldos a cerca
da promogao do autocuidado, /inks de aprofundamento tedrico e encaminhamento
profissional. Quanto a utilidade, facilidade e aceitabilidade, os usuéarios consideraram
extremamente provavel que seja Util para atingir o objetivo, extremamente facil de
operar o perfil e bastante provavel na clareza e compreensao da interacdo com
a tecnologia. Conclusao. O Design Thinking incentivou a criagao de um perfil no
Instagram com interacéo e possibilidade de usar contetdo cientifico para a educagéo
e a promogao da saude, especialmente, para melhorar a positividade corporal e a
autoestima.

Descriptors: educacdo em salde; jovens adultos; rede social; autopercepgéo;
autoimagem; rede social.
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Introduction

t is estimated that there are currently approximately 1.8 billion young

people, which corresponds to almost 25% of the world’s population.®’ For

the World Health Organization (WHOQ), youth is considered to be people

between the ages of 15 and 24, which can be broken down into: young
adolescents (15 to 19) and young adults (20 to 24).22 Promoting the health
of this public is considered a challenge, given the important changes they face
in their physical, cognitive, emotional and psychosocial context, especially
when they enter the university environment, where they undergo personal and
social transformations (leaving their parents’ home, entering new friendship
cycles).® They bring experiences that seek to explore discoveries, sensations,
new knowledge and even guarantee participation in social groups. Given this
context, it is essential to invest in health promotion strategies using health
education and technologies that bring motivation, involve young people in their
study, work, family and community environments and bring about changes in
behavior.®

According to data from the Digital 2024 report, around 79% of young people
between the ages of 15 and 24 are connected to the internet globally. Of
these, approximately 90% use social networks regularly. This high rate of
use reflects the strong presence of this age group and their tendency to use
social platforms as a primary means of online communication and interaction.
These figures are even higher in developed regions where internet penetration
is more pronounced. The most used are Instagram (preferred by teenagers
and young adults), YouTube (most accessed by younger adults) and TikTok.®
The study is justified and relevant in terms of the use of an intervention on
a digital social network, since this is the main channel of communication
and information-seeking for this age group, with the aim of contributing to
the promotion of the health of young university students, directly impacting
on their knowledge of self- image recognition and self-perception strategies
in order to favor their quality of life as young people. And indirectly, in the
medium or long term, on their quality of adult life, by encouraging changes in
social and health behaviors that represent risk and/or vulnerability.

In this way, the study aimed to build a profile of scientific content, with
evidence of usefulness and ease, on the social network Instagram, about the

health promotion of young Brazilian and Portuguese university students for
self-perception and self-image.

Methods

Multi-method study with a qualitative approach consisting of four stages,
based on the Design Thinking (DT) framework: Stage 1: Knowledge building
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(1st Integrative Review and Documentary Study);
Stage 2: Exploration of gaps (2nd Integrative
Review and Focus Group) 3rd stage: Construction
and Development (Social Network Prototyping);
and 4th stage: Evaluation (validation of evidence of
validity and delivery). Design Thinking is defined as
a process that aims to create innovative solutions
to common problems and has two basic principles:
first, it is person-centered, that is, understanding
their needs and desires is fundamental. Second,
it is necessary to develop and explore a creative
mindset, asking questions, visualizing possible
ideas, creating prototypes, conducting multiple
tests.® In addition, the stages of DT - empathy,
problem description, ideation, prototyping and
testing - can also be used in nursing practice to
promote multidisciplinary teamwork and stimulate
the innovation in addressing challenging medical
issues.”” Held from 2021 to 2022, in a private
Higher Education Institution (HEI) in the city of
Fortaleza-CE-Brazil and in a Nursing School in the
city of Porto, Portugal.

For the first stage, called “Building knowledge”, an
integrative review (IR) was carried out to identify,
in scientific evidence, the technologies that are
being used to promote the health of young people/
adults, as well as to learn about and analyze their
social and health behaviors. The search was
conducted in the following databases: Cumulative
Index to Nursing and Allied Health Literature
(CINAHL), Medical Literature Analysis and
Retrievel System Online (MEDLINE), Cochrane
Library and Latin American and Caribbean Health
Sciences Literature (LILACS). The strategy used
combinations of controlled descriptors in Health
(DeCS) and the Boolean operator “AND”: Young
Adult, Social Behavior, Health-Related Behaviors
and Health Promotion, with a final sample of 26
studies.

To complement the results of the first RI, a
documentary study was conducted with 962
forms completed by young university students,
123 of whom were Brazilian and 839 Portuguese,
from a multicenter study previously conducted at

a Brazilian university and two other Portuguese
universities.® The aim was to understand the
main changes in the social and health behaviors
of these young people. These were young people
aged between 16 and 24, who anonymously and
voluntarily answered a questionnaire about social
and health behaviors, such as: socioeconomic
variables, teaching and learning, family
relationships, feelings and emotions, sleep and
rest, and social determinants of health - alcohol
and drug use, food, safety and leisure.

After the completion of the first stage of the study,
the second stage was carried out, called Product
Definition (with the 2nd IR and a Brainstorming
with a focus group), the objective was to explore
the gaps among university students in relation to
health promotion for self-care.

To this end, in April 2022, the 2nd IR was
prepared to identify the content to be included and
discussed in light of scientific evidence on health
promotion for young people in terms of their self-
perception and self-image (gaps identified as a
higher priority). Searches were conducted in the
following databases: Cumulative Index to Nursing
and Allied Health Literature (CINAHL), Medical
Literature Analysis and Retrieval System Online
(MEDLINE), Ebook Nursing, Web of Science
and Scopus, and the combinations between
descriptors and the Boolean operators “AND”
and “OR”. Os DeCS foram: Young Adult, Health
Promotion, Self-Image, Weight Perception and
Health Education.

At this point, to encourage brainstorming, a
qualitative study was added using the Focus Group
(FG) technique. The meeting was held remotely via
Google Meet®, with the objective of ideation and
initial construction of the technological prototype
based on DT. The inclusion criteria were: being a
university student, having experience in teaching
health courses, and having practical experience
in assisting young people and/or adolescents.
Therefore, the final sample included
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13 participants were invited to participate
intentionally, for convenience, using the snowball
technique. Therefore, two young Brazilian
university students and three Portuguese university
students; two Brazilian university professors and
two Portuguese university professors; and two
Brazilian nurses and two Portuguese nurses
working in the field of young adult health. It should
be noted that two participants were excluded, one
Brazilian student and one Portuguese university
professor, because they were not present until
the end of the meeting, as recommended in the
literature.®

The FG strategy was used in two moments,
using an audio-visual recorder to collect the
speeches and then transcribe them. The first
meeting investigated the real needs of young
university students in terms of health promotion.
In the second meeting, the researcher presented
a compilation of the requirements/needs to the
participants and tried to come up with a suggestion
for approaching the target audience with regard to
the technology to be built and validated. As part
of the planning for this fourth phase, a persona
was created (Ana, 19, young university student).
Based on this presentation, the nurses, the main
researcher and the master’s student, together
with their supervisor, a doctor, led the FG through
the variables related to the self-perception and
self-image of young people/adults, in order to
continue the process of ideation and prototyping
for the construction of the technology. After the
discussions involved in the FG and based on the
analysis of the participants’ speeches, coded by
P1, P2, ..., P13, the main requirements for the
technology development process were obtained.

For the third stage of the study, called Development
(Profile Prototyping), support was requested
from a technology and innovation laboratory
at a private in the city of Fortaleza-CE-Brazil.
With the team of designers and developers, it
was possible to build an avatar inspired by the
persona validated in the ideation and prototyping
stage. To build the avatar, the researchers created
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a base model using the ReadyPlayer® platform,
which was later refined and improved by the team
at the lab using the Zbrush, Blender and Mixamo
tools. At the same time as building Ana’s avatar,
a new profile was created on the Instagram®
social network, as well as educational content
in the Canva® program. The aim was to create
a page for empowerment, Health Literacy and
communication between young people with a
dynamic, clear, comprehensive and interactive
approach that would meet the needs, especially
those related to self-perception and self-image, of
young university students.

The fourth and final stage of the study was the
evaluation of the Instagram® profile, with an
analysis of usefulness, ease of use and user
acceptance, which were validated in terms of
content and tested for reliability and construct
validity in two studies involving a total of 152 users
and four application programs.® This instrument
aims to understand the user’'s perception of
usefulness (capable of being used advantage),
ease of use (effortless) and acceptance of the
technology for health promotion among young
university students.

The technology was applied to five users (two
young university students, one Brazilian and
one Portuguese, and a Brazilian university
professor) to evaluate the health-promoting
technology. To this end, they were recruited by
verbal invitation, intentionally, for convenience
based on initial contact via messaging apps and/
or e-mail. The evaluation period was October
2022. These participants were instructed to
access Instagram®, either through their personal
profile or through the professional profile of the
private HEI's Master’s program, to evaluate the
profile built in the previous stage, called @multi.
brasilportugal.

All ethical aspects were respected, and the
study was approved by the Ethics and Research
Committee under opinion no. 3.215.533.
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Results

To present the results, we tried to follow the stages
of the DT, called: “1st Stage of the DT - Building
Knowledge (IR and Document Study)”; 2nd Stage
of the DT - Product Definition (Brainstorming with
GF); 3rd Stage of the DT - Development (Profile
Prototyping) and 4th Stage of the DT - Evaluation
and Delivery (evaluation of evidence of validity).

Stage 1 of the DT - Building
Knowledge

It refers to the stage of research and search for
an answer to a given problem, for which IR and
documentary study were used. As a result, 26
publications were identified, of which the highest
percentage (n=11; 42.3%) discussed the use of
alcohol and drugs by young people, followed by
family relationships (n=9; 34.6%) and the lowest
number articles was related to sleep and rest with
only 11.5%.

With regard to technologies as an intervention
to promote the health of these young people,
it was found that of the 26 publications, only
nine described them, three showing satisfactory
results from the use of multimedia campaigns,
two from Facebook® and healthy living programs,
respectively. Next, the documentary study showed
that 77.3% (n=649) of Portuguese young people
and 62.6% (n=77) of Brazilian young people
reported moderate or high satisfaction with their
lives; 42.1% (n=405) said they often felt satisfied
with the way they were and 30.5% (n=293) said
they moderately felt ; 31.9% (n=307) said they
sometimes worried about their bodies and 30.5%
(n=293) said that they often felt worried about
this; 55.4% (n=465) of Portuguese young people
and 43.1% (n=53) of Brazilian young people
expressed the desire to change something about
their bodies as sometimes and often, respectively.

Stage 2 of the DT - Product
Definition (IR and Brainstorming
with GF)

During the second stage, with regard to the second
integrative review of the research, a sample 50
studies was obtained, the outcomes of which
were analyzed, the most frequently addressed
themes captured, arranged and categorized in
the form of a word cloud. The most prominent
themes were weight, perception, women,
overweight and obesity, behavior, self-esteem
and psycho-emotional aspects such as anxiety
and depression. These results are essential for
defining the product, as they highlight the areas
that need to be addressed as a priority. Therefore,
the product should include techniques that
promote the psycho-emotional factors described
and, at the same time, improve the perception
of self-esteem, body image and the control of
eating habits. Thus, through brainstorming with
the GF, the aim is to explore innovative solutions
that respond to these needs, in order to promote
a positive impact on mental health, as well as on
the well-being of young university students.

Stage 3 of DT - Development
(Profile Prototyping)

The GF, the final product was the creation of a
profile on the social network Instagram® as a
strategy for health promotion and education,
which communicates from young person to young
person through the creation of an avatar, where
topics related to the self-perception and self-
image of young people/adults were discussed.
For this prototyping development, meetings were
held with the development team responsible for
building the avatar, where the need to generate
more empathy with the young audience and
representativeness in relation to insecurities
linked to self- image was raised.
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Thus, as a result of the discussions, it was
suggested that the avatar had vitiligo (a pathology
that causes depigmentation of the skin in the
form of patches), making it clear from his image
that he would face challenges related to self-
image: Why not include a chronic condition in
this student?! P6; Yes... great idea, it could be a
skin condition, for example vitiligo... what do you
think?’ P8. The other participants agreed and one
student highlighted overweight as one of the most
frequent complaints: ‘I think that overweight can

also contribute, as it's one of the main complaints
in our environment. P2. To do this, the researchers
created a base model using the ReadyPlayer®
tool, but due to the limited functionalities offered
by the tool, it wasn't possible to include some of
the necessary physical characteristics, such as
being overweight, tattoos, piercings and lesions
resulting from vitiligo, which were then edited
by the development team using Zbrush® and
Blender® software (Figure 1).

Figure 1. First built version of the avatar. Fortaleza, Ceara, Brazil, 2022

As a result, an Instagram® account was created
with the name @multi.brasilportugal. The name
was chosen to reflect the name of the technology
proposed by the Multicentric Project (multi.) and
the two countries participating in the research.

On the profile page, there are five posts (four
publications and one Reel) with themes related
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to health and self-image, as well as a link
to the Linktree® tool (https:/linktr.ee/multi.
brasilportugal). This tool is a platform created
to be a facilitating option for Instagram® users,
grouping several links into just one (Figure 2). The
@multi.brasilportugal profile provides links to the
studies used as a basis for the content of the posts
described in the next topic.
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https://linktr.ee/multi.brasilportugal

amulti.brasilportugal

Imagem corporal de adolescentes: um estudo sobre as relagdes de
género ¢ influéncia da midia

Meu corpo em uma palavra: um estudo do discurso de jovens
universitérics sobre a cutoimagem corporal

Corpo, cultura ¢ significado

{' 4]

(8

O QUE FALAM POR
Al SOBRE SER

aaudcwe@7

’*ﬁ{ﬁﬁ""’

Meu corpo ndo i vou tazer o
me el Ll idaniniical

Figure 2. Social media profile and Linktr.ee. Fortaleza, Ceara, Brazil, 2022

Note: Image on the left with links for theoretical deepening of the theme. Image on the right with posts of scientific
content related to self-care concerning self-image and body self-perception

To define the themes to be covered in the posts,
the results obtained in the third stage were used
as a basis. Thus, the following themes were
defined: distorted perception of weight and its
prevalence in women; overweight, obesity and
self-esteem; dissatisfaction with self-image and
physical exercise; dissatisfaction with self-image
and unhealthy eating behaviors. Each theme
had a post on the Instagram® profile feed, in a
carousel format, as well as stories and reels for
some of them. In order to facilitate communication
with young people, informal language and emojis
were used. The images were produced by the
researchers with the support of the Canva®
tool, which offers design resources to help users
produce content.

Stage 4 of the DT - Evaluation and
Delivery (evaluation of evidence of
validity)

As for the assessment of the perceived usefulness of
the technology (Table 1), four evaluators considered
it slightly likely and two considered it extremely
likely that the technology would allow them to carry
out health promotion activities more quickly; three
considered it slightly likely that it would improve
their performance in health promotion actions; two
considered it fairly likely that the technology would
increase productivity during health promotion
activities and the same proportion perceived it as
slightly likely; two considered it fairly likely and the
same proportion considered it slightly likely that
its use would make it easier to carry out health
promotion activities. Finally, three considered it
extremely likely be useful in achieving its objective
of promoting the health of young people/adults.
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Table 1. Assessment of the perceived usefulness of M-Health technology. Brazil,
Portugal, 2022

Questions

1. Using @multi.brasilportugal with young university students
would allow me to carry out health promotion tasks more

quickly.

I
N

Answers n

N

Extremely likely

Quite likely
Slightly likely

2. Using @multi.brasilportugal would improve my performance in
promoting the health of young university students.

Extremely likely

Quite likely
Slightly likely

3. Using @multi.brasilportugal with young university students
would increase my productivity during health promotion

activities.

Extremely likely
Slightly likely
Probably not

Extremely unlikely

4. Using @multi.brasilportugal would increase my effectiveness in
promoting the health of young university students.

Extremely likely
Quite likely
Slightly likely

Probably not

5. Using @multi.brasilportugal would facilitate my health promo-

tion activities with young university students.

Extremely likely
Quite likely
Slightly likely
Probably not

Extremely unlikely

6. | would find @multi.brasilportugal useful for promoting the

health of young university students.

Extremely likely

Quite likely
Slightly likely
Quite unlikely

R | PR P, WL ~LINDINDNP[PINDNIND P[PPI WQINDNWRP| R, D

Extremely unlikely

Regarding the perception of ease of use (Table 2),
three found it quite likely and two extremely likely
to learn how to easily operate the Instagram®
profile, with three already finding the technology
easy to use. As for clarity and understanding of
interaction with the technology, three considered
it quite likely. And finally, in the same proportion of
two, the evaluators considered it extremely likely
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and quite likely that it would be easily become
adept at using it. As for the of achieving the
purpose proposed by the technology, three found
it quite likely, while two found it quite unlikely.
With regard to flexibility in interacting with the
technology, two thought it was quite likely, as well
as slightly likely. However, the same proportion

considered it slightly unlikely.
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Table 2. Assessment of the perceived ease of use of the M-Health technology produced.
Brazil, Portugal, 2022

Quite likely

Probably not

Questions Answers n=7

1. Learning how to operate @multi.brasilportugal would  Extremely likely 2

be easy for me. Quite likely 3

Slightly likely 1

Extremely unlikely 1

2. | would find it easy to get @multi.brasilportugal to do  Extremely likely 1

what it.sets out to do (promote the health of young Quite likely 3
university students).

Slightly likely 1

Quite unlikely 2

Extremely likely 1

3. My interaction with @multi.brasilportugal would be Quite likely 3

clear and understandable. Slightly likely 1

Probably not 1

Slightly unlikely 1

4. | would find @multi.brasilportugal flexible to interact ~ Extremely likel 1

with. Quite likely 2

Slightly likely 2

Slightly unlikely 2

5. It would be easy for me to become proficient in using  Extremely likely 2

@multi.brasilportugal. Quite likely 2

Slightly likely 1

Slightly unlikely 1

Extremely unlikely 1

6. | would find @multi.brasilportugal easy to use. Extremely likely 2

3

1

1

Extremely unlikely

With regard to the posts (Figure 3), the focus was
to bring up the discussion about current beliefs,
often disseminated by society and brought up as

evidence in the studies identified, and thus enable
their gradual deconstruction and the development

of a new outlook for young people.

Invest Educ Enferm. 2025; 43(3): e07

Lia Araruna De Lima * Henriqueta llda Verganista Martins Fernandes ¢ Paulo César De Almeida

José Eurico De Vasconcelos Filho * Luisa Maria Da Costa Andrade ¢ Karla Maria Carneiro Rolim
Ana Clécia Jdcome Unias ¢ Fernanda Jorge Magalhdes




Ser mesmo que se

aceitar é tao dificil

assim?
T—

Figure 3. Publications and captions. Brazil and Portugal, 2022

Note: Images that represent posts of encouragement and interaction with young people. The aim is to contribute to self-
pride and the self-acceptance process in order to improve self-esteem, self-image, and body self-perception.

The second image, on the other hand, aims
to promote the “Make peace with the mirror”
movement, encouraging self-acceptance
regardless of one's physical characteristics,
breaking with the aesthetic standards imposed by
society. The subtitles explain a little more about
the topics and also give young people the chance
to consult the bibliographical references used to
prepare the content and deepen their knowledge.
Thus, one of the dynamic images produced was
used, which shows the persona looking at her
body, with its characteristics that can socially
be considered non- standard. The caption briefly
describes the results of this study, which can be
accessed via the link provided on the profile.
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A second strategy for discussion on the subject
was to create a post in the form of a reel, which
consists of a short video with the use of a song.
The aim was to address beliefs described by
young people related to the feeling of shame and
not belonging in environments geared towards
physical activity, such as gyms. Reels can be
considered one of the most effective strategies for
reaching a large number of users today, due to the
configuration of the social network algorithm.

Polls were also created in the form of stories on
the profile, the aim of which is to find out more
about users’ perceptions of a particular subject
and thus use this information to create content
that is geared to their real needs (Figure 4).

Health promotion for young Brazilian and Portuguese university students in terms of
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S Me conta. O que te mpede
de se aceltar como &7

Figure 4. Dynamic story. Brazil and Portugal, 2022

Note: Image representing an interactive and dynamic story (Instagram story) seeking to understand the barriers
to self-acceptance.

After evaluating the Instagram profile, it was
possible to register it as a technical-technological
product licensed under Creative Commons as:
“Instagram  profile ~@multi.brasilportugal ©
2022 by Lia Araruna de Lima & Fernanda Jorge
Magalhéaes is licensed under Creative Commons
Attribution-NonCommercial-NoDerivatives 4.0
International.”

Discussion

Following the recommendation of the FG
participants, the Instagram® profile begins
with a brief presentation of the persona behind
the profile, with the aim of contextualizing the
scenario, clarifying the purpose of the profile
and beginning to create a bond with the young
user. The decision to build her as a woman with
vitiligo was based on the fact that it is a pathology

still shrouded in stigma and prejudice, especially
when it affects women, due to the possibility of
causing dissatisfaction with self-image, intense
psychological distress and serious problems such
as depression and social isolation.* As mentioned
above, the content of the posts was defined on the
basis of the results identified in the third stage.
On the theme “Distorted perception of weight and
its prevalence in women”, a post was created in
the format of a carousel, or that is, more than one
image contained in the post, the first of which
displays daily reminders, which were constructed
from the speeches of young people collected in
some of the publications found.*? Its aim is to
promote the breaking down of concepts.

The next post, on the subject of “Overweight,
obesity and self-esteem”, discusses the subject of
self-esteem and its relationship with body shape
and dissatisfaction with it, as described in some
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of the studies presented above.®® Three images
associated with the theme were produced with
a related caption arranged in a carousel format.
The images begin with the concept of self-esteem,
since it is closely linked to body satisfaction.1*
Next, the persona promotes self-acceptance
through its positioning and, finally, displays a
question for the user to reflect on. In addition
to this post, we used the stories format and
the question box tool offered by Instagram® to
promote communication with users. Young people
tend to be more comfortable in the virtual space,
feeling free to express their opinions, insecurities
and desires anonymously or not.*%

The fourth post reflects on the meaning of
physical exercise, going beyond its use to obtain
the perfect body. To do this, it used the strategy of
listing reasons that can encourage young people
to exercise, according to discourses observed in
a study on the subject.® The fifth and final post
addresses the myths involved in the concept of
healthy eating and healthy bodies discussed in
publications. To do this, four static images and a
caption were created to promote the movement
of “making peace” with food (Figure 3). With
this figure it is possible to discuss the concept of
healthy eating, the divergence from the imposed
obligation of thinness as a synonym for health and
the encouragement of balance when eating.317
As well as the use of digital tools with current
generations, in order to bring closer together and
make them useful for reaching young people,
especially due to the flexibility, convenience and
portability of technology, combined with the
familiarity of such platforms and social media.®®

The lives of millions of people around the world
have already changed, and will continue to
change, as a result of the impact of mobile
technologies.® Young people can be called digital
natives, and the ease of access and the amount of
technological resources available today can act as
a bridge to connect them with health systems.?%
It is also essential to highlight how challenging it
is to develop mHealth technology that is actually
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effective in changing behavior and requires more
than easy handling and accessibility.?? The main
purpose of an mHealth technology is to disseminate
access to health information and services with a
focus on promoting personal well-being, health
prevention and chronic disease management.®??
Or that is, it must be incorporated into a dynamic
of prevention and health promotion.®?®

When evaluating the technology as useful for
achieving its objective of promoting the health
of young people/adults, it is known that, in order
to change health- related risk behaviors, the
health care model must be based on promoting
discussions about the reasons that lead to the
adoption of healthier behaviors.?* Therefore,
putting on the agenda and discussing some
beliefs rooted in today’s society, and thus seeking
to reframe them, is an important strategy for
changing behaviors. When talking specifically
about the Instagram® tool, it is perceived as an
important, albeit relatively new, tool for health
professionals to use in their business, and in
the health education process, giving them more
freedom to market their products, publicize
specific items, in order to increase the likelihood
of broadening and reaching a certain audience.®®

A netnographic study carried out to investigate the
work process of nurses on Instagram found that
the tool also contributes to the dissemination of
these professionals as freelancers, providing an
innovative and effective approach to influence
and being an excellent platform for disseminating
important information, thus corroborating the
results obtained.®?® In this context, nurses play an
important role in developing a reflexive awareness
to protect and promote the health of individuals
when, through activities that generate knowledge,
they help to break down the concept of vertical
transmission of information and generate a feeling
of co-responsibility in making decisions about
social and health behaviors.?”

Conclusion. An Instagram® social network
profile called @multi.BrasilPortugal was built

Health promotion for young Brazilian and Portuguese university students in terms of
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and initially evaluated, with the aim of promoting
the health of young Brazilians and Portuguese by
strengthening their self-perception and self-image.
The use of the DT was a very favorable strategy,
since it enabled the ideation and prototyping
processes to be carried out by young people
and health experts of young people, getting to
know their real pains and needs and making it
possible to develop a technology that is more

the research be continued by other researchers,
with the aim of carrying out evaluations with a
larger sample, especially in Brazil, so that it can
be made available to the general public and be a
health promotion tool for both the target public
and health professionals. Clinical validation
studies of the technology are also suggested,
with the target public and in the clinical practice
of health education and health promotion.

likely to achieve its results. It is suggested that
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Abstract

Objective. Toexaminethe link between ambientair pollution
and poor pregnancy and neonatal outcomes. Methods.
This systematic study searched numerous databases,
including PubMed, Scopus, Web of Science, and Cochrane
Library, revealed 26 papers that met established criteria.
This research looked at how pollutants such as Particulate
matter smaller than 2.5 microns, Particulate Matter <10
micrometers, Nitrogen Dioxide, Sulfur Dioxide, Ozone,
and black carbon affected maternal and new-born health,
including miscarriage, preeclampsia, preterm delivery, low
birth weight, and neonatal respiratory and neurological
abnormalities. Results. Findings repeatedly revealed
that enhanced the danger of gestational problems &
poor neonatal consequences, with pollutants including
Particulate matter smaller than 2.5 microns and Nitrogen
Dioxide substantially related to hypertensive disorders,
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before the expected time of delivery, low birth weight, and reduced new-born immune
and respiratory function. The paper also discusses how pollution impacts health via
biological processes such as oxidative stress and epigenetic alterations. Variability in
research designs, exposure assessment methodologies, and regional pollution levels
were observed. Conclusion. This review underscores the link between ambient air
pollution, particularly Particulate matter smaller than 2.5 microns and Nitrogen
Dioxide, and poor pregnancy and neonatal outcomes. Recognizing these risks is
crucial for nursing care, allowing nurses to educate, identify early risks, and advocate
for policies that protect mothers and newborns. Strengthening interventions will
improve health outcomes for both.

Descriptors: ambient air pollution; neonatal outcomes; pregnancy complications;
particulate matter; maternal health.

Dafo silencioso: codmo la contaminacion ambiental del
aire amenaza la salud prenatal y neonatal. Una revision
sistematica

Resumen

Objetivo. Examinar la relacién entre la contaminaciéon del aire en ambiente y los
resultados adversos prenatales y neonatales. Métodos. Revision sistematica en la
que se buscé informacién en bases de datos, entre ellas PubMed, Scopus, Web of
Science y Cochrane Library. Esta investigacion analiz6 como los contaminantes,
como las particulas de menos de 2.5 micras, las particulas de <10 micras, el
dioéxido de nitrégeno, el dioxido de azufre, el ozono y el carbono negro, afectaban
a la salud materna y neonatal, incluyendo abortos esponténeos, preeclampsia,
partos prematuros, bajo peso al nacer y anomalias respiratorias y neurologicas
neonatales. Resultados. Se analizaron 26 articulos que cumplian los criterios
establecidos. Los hallazgos revelaron repetidamente que la contaminacion ambiental
aumentaba el riesgo de problemas gestacionales y de consecuencias neonatales
adversas; y que contaminantes como las particulas de menos de 2.5 micras y el
dioxido de nitrégeno estaban relacionados de manera significativa con trastornos
hipertensivos, partos antes de la fecha prevista, bajo peso al nacer y disminucién de
la funcién inmunoldgica y respiratoria del recién nacido. También se analiz6 como
la contaminacién afecta la salud a través de procesos biolégicos como el estrés
oxidativo y las alteraciones epigenéticas. Se observé variabilidad en los disefios de
las investigaciones, las metodologias de evaluacién de la exposicién y los niveles
de contaminacioén regional. Conclusion. Esta revisién subraya la relacién entre la
contaminacién del aire, en particular las particulas de menos de 2.5 micras y el
di6xido de nitrégeno, con los resultados adversos prenatales y neonatales. Reconocer
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estos riesgos es fundamental para la atencién de enfermeria, ya que permite a
las enfermeras educar, identificar los riesgos tempranos y promover politicas que
protejan a las madres y a los recién nacidos. El fortalecimiento de las intervenciones
mejorara los resultados de salud para ambos.

Descriptores: contaminacién del aire ambiente; resultados neonatales;
complicaciones del embarazo; material particulado; salud materna.

Danos Silenciosos: Como a Poluicdao do Ar Ambiente
Ameaca a Saude Pré-natal e Neonatal. Uma Revisao
Sistematica

Resumo

Objetivo. Examinar a relacdo entre poluicdo do ar ambiente e desfechos pré-
natais e neonatais adversos. Métodos. Foi realizada uma revisao sistematica
com busca de informagdes em bases de dados como PubMed, Scopus, Web of
Science e Biblioteca Cochrane. Este estudo analisou como poluentes, como material
particulado menor que 2.5 microns, material particulado < 10 microns, diéxido de
nitrogénio, diéxido de enxofre, ozbnio e carbono negro, afetaram a salide materna
e neonatal, incluindo abortos espontaneos, pré-eclampsia, parto prematuro, baixo
peso ao nascer e anormalidades respiratorias e neurolégicas neonatais. Resultados.
Vinte e seis artigos que atenderam aos critérios estabelecidos foram analisados.
Os resultados revelaram repetidamente que a poluicao do ar ambiente aumentou o
risco de problemas gestacionais e desfechos neonatais adversos; e que poluentes
como material particulado menor que 2.5 microns e diéxido de nitrogénio foram
significativamente associados a distlrbios hipertensivos, parto prematuro, baixo
peso ao nascer e diminui¢do da fungédo imunologica e respiratdria do recém-nascido.
Também analisamos como a poluigao afeta a satide por meio de processos biolégicos,
como estresse oxidativo e alteragbes epigenéticas. Variabilidade foi observada
em delineamentos de pesquisa, metodologias de avaliagdo de exposicao e niveis
regionais de poluicdo. Conclusao. Esta revisao destaca a relacao entre poluicdo
do ar, particularmente material particulado menor que 2.5 microns e didéxido de
nitrogénio, com desfechos pré-natais e neonatais adversos. Reconhecer esses riscos
é fundamental para o cuidado de enfermagem, pois permite que os enfermeiros
eduquem, identifiquem riscos precoces e promovam politicas que protejam maes
e recém-nascidos. O fortalecimento das intervengdes melhorard os desfechos de
salide para ambos.

Descritores: poluicdo do ar ambiente; desfechos neonatais; complicacées na
gravidez; material particulado; salide materna.
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Introduction

mbient air pollution, a major global health issue, is one of the

leading causes of premature death and disease burden. It causes

6.7 million deaths globally, making it the third most significant

risk factor for death.®” The World Health Organisation (WHO)
describes pollution in the air as any chemical, physical, or biological
agent that contaminates the interior or outdoor environment and alters the
atmosphere’s inherent properties.? Rapid urbanization, industry, and high
vehicle emissions are major causes of air pollution. The elevated amounts of
greenhouse pollutants, The combustion of fossil fuels has resulted in a rise in
carbon dioxide, methane, nitrous oxide, ozone , and fluorinated gases.® These
heat-trapping GHGs increase the frequency and severity of wildfires, sand and
dust storms, and global surface temperatures, as well as contributing to air
pollution, particularly particulate matter (PM), a complex mixture of solids
and aerosols varying in size, shape, and chemical composition. PM is made
up of metals, dust or soil particles, natural and synthetic compounds, and
allergens.® Those that have an aerodynamic diameter of less than 10um
(Particulate Matter <10 micrometers), which is small enough to penetrate
the lungs and be deposited in the upper airways, are especially concerning.
Aerodynamic diameters smaller than 2.5um can enter the circulatory system
via the alveoli of the lungs (Particulate matter smaller than 2.5 microns) are
considerably more dangerous.®

The World Health Organization (WHO) suggests that air pollution causes
around seven million premature mortality per year primarily due to respiratory
and cardiovascular diseases. Furthermore, 99 percent of people worldwide
breathe air that exceeds permissible limits, with low- and middle-income
countries bearing the brunt of this burden.®® Ambient air pollution has a more
harmful impact on vulnerable individuals, including children, the elderly,
pregnant women, and people with comorbidities. 78 Because of their special
physiology, expectant mothers and their unborn kids are especially vulnerable
to the impacts of air pollution. Physiological changes during pregnancy include
a 20% increase in oxygen intake, a 40% to 50% increase in minute breathing,
and a 40% increase in cardiac output.® These modifications raise exposure by
increasing the quantity of pollutants that are breathed in and circulated. The
new-born is especially at risk and may have already been negatively affected
by air pollution while still in the womb. Pollutants cross the placenta and reach
the fetal circulation. According to a study, carbonaceous air pollution particles
breathed by mothers during pregnancy had the capability to enter through
the placenta and enter embryonic organs.® Once in the maternal circulation,
these pollutants activate many biological processes that affect prenatal and
neonatal health. Oxidative stress is a primary mechanism in which pollution
exposure produces reactive oxygen species (ROS) that damage placental
and fetal cells, increasing the likelihood of problems such preeclampsia,
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gestational hypertension and intrauterine growth
restriction.V)

Pollutant exposures such as Particulate matter
smaller than 2.5 microns and Nitrogen Dioxide
triggers pro-inflammatory cytokines such as IL-
18 and TNF-a, which can damage placental
function and raise the risk of premature delivery.
1213) pollutant exposure also causes placental
malfunction, since alterations in vascularization
and nutritional transport pathways can result in
fetal hypoxia and malnutrition, raising the risk
of low birth weight , preterm birth® and young
kids death, and adverse lung and respiratory
effects.™ Air pollution has also been linked to
epigenetic alterations in placental DNA, such as
changes in DNA methylation patterns that affect
gene expression during fetal development,®
These changes might have long-term effects on
the health of the children.®”’ Notably, individuals
trying to conceive are also at significant risk for
prolonged time to conception,*® miscarriage, -2V
infertility®® and decreased success rate with in-
vitro fertilization (IVF) treatment due to the effects
of high air pollution exposure.@3

In addition to gestational exposures, new-
borns’ lungs are still developing, making them
susceptible to airborne pollutants.(24) Neonatals
have a greater resting metabolic rate than older
children and adults, resulting in increased oxygen
consumption, upper and lower airway resistance,
reduced lung capacity, and respiratory muscle
endurance.®® Because infants breathe in twice
as much air per body weight as adults do, twice
as many air contaminants may potentially enter
an infant’s lungs. Since newborns’ airways are
smaller, even a slight restriction brought on by
inflammation from exposure to environmental
contaminants or infection in lung has a
unreasonable effect on airway obstruction. 6 27

Despite the well-established harmful health
effects of air pollution of expectant mothers and
new-borns, especially in low-income areas where
data collection and air quality monitoring are
few, there are still research gaps. Furthermore,

Dr. Ranjana Chavan ¢ Dr. Jasneet Kaur

although a number of studies have examined
links between air pollution and unfavourable birth
outcomes, more longitudinal research is required
to demonstrate direct pathways, and causative
mechanisms are currently being examined®?®
With an emphasis on developing nations, where
the burden of pollution-related health issues is
disproportionately large, this study attempts to
methodically evaluate the available data regarding
the effects of ambient air pollution on maternal
and neonatal outcomes.

The objective of this review was to assess the
relationship among ambient air pollution and
adverse prenatal and neonatal outcomes. It
examines the impact of key pollutants (Particulate
matter smaller than 2.5 microns, Particulate
Matter <10 micrometers, Nitrogen Dioxide, Sulfur
Dioxide, Ozone) on maternal and neonatal health,
explores underlying biological mechanisms, and
identifies key research gaps and future directions

for intervention.

Methods

The aim of this systematic review is to put together
what is now known about how air pollution
affects pregnancy and neonatal outcomes.
The study looks at a range of health outcomes
for pregnant women and new-borns, including
preeclampsia, pregnancy-related hypertension,
premature birth, low birth weight, intrauterine
growth restriction, and new-born respiratory
distress syndrome. To enhance methodological
transparency and reproducibility, this systematic
review follows the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
recommendations.®® It provides a formal
framework for performing and reporting systematic
reviews, guaranteeing that the review process is

complete, neutral, and methodologically sound.
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Figure 1. Schematic presentation of PRISMA flowchart
Eligibility criteria. (i) Inclusion criteria. The birth outcomes include birth of neonate before
individuals selected for this review must meet expected date, low birth weight, and perinatal
the PECOS criteria: Pregnant women during death; Furthermore, papers written in English,
all stages of their pregnancy, including birth; research conducted between 2018 and 2024
Prenatal exposure to air pollution is one example were included. (ii) Exclusion criteria. Research
of an exposure; Pregnant women had less Article lacking a full report; Qualitative studies,
exposure levels, with or without bad delivery systematic reviews, short communications,
results, compared to those with higher exposure and commentaries were excluded; and Studies
and unfavorable birth outcomes; Unfavourable focusing on occupational or indoor air pollution.

Invest Educ Enferm. 2025; 43(3): e08

Silent Harm: How Ambient Air Pollution Threatens Prenatal and Neonatal Health. A Systematic Review




Search strategy. To study the relationship of
environmental air pollution & maternal & neonatal
consequences, a comprehensive search strategy
was developed. The primary research question
focused on how exposure associate ambient
air pollution with gestation and outcomes of
neonates such as birth weight, preterm birth, and
neonatal mortality. Searches were conducted in
major scientific databases, including PubMed,
Scopus, Web of Science, Cochrane Library, and
ScienceDirect. Search queries combined these
terms using for example: ((“Air pollution, "[MeSH
Terms] OR(“Ambient Particulate Matter"[MeSH
Terms]  OR(“Traffic-Related  Pollution”[MeSH
Terms]))) AND "[Title/Abstract] ((“Maternal
Health”*OR  “Pregnancy  Outcome”*  (Pre-
Eclampsia, Eclampsia, Diabetes, Gestational,
Abortion, Spontaneous]) [Title/Abstract] “AND
(((“Newborn Health"* OR Infant Health* ((“Infant,
Low Birth Weight"[Title/Abstract] OR “Premature
Birth " [Title/ Abstract] OR “Cerebral Palsy”[Title/
Abstract]))). PRISMA flowchart was employed to
document study selection

Study Selection. In order to find pertinent
papers on the outcome of environment air
pollution on pregnant & newborn outcomes,
two researchers independently carried out a
thorough search. The chosen studies were
also evaluated for methodological rigor and
relevance. Full-text publications of the pertinent
research were obtained and carefully examined
in order to guarantee the review’s objectivity and
legitimacy. Each study’s eligibility was assessed
independently by two researchers, lowering the
possibility of selection bias. To ensure openness
and consistency in the selection process, the
procedure involved carefully recording the
justifications for rejecting research that did not
fit the predetermined standards. This thorough
method improves the validity and dependability
of the review’s conclusions while also being in
line with standards for research quality.

Data extraction. An organized data extraction
form was created in order to methodically

Dr. Ranjana Chavan ¢ Dr. Jasneet Kaur

gather important data from chosen studies. The
retrieved data contained research study features
such as author, year of publication, country,
research design, and sample size. Exposure
measures were also recorded, detailing the type
of pollutant, measurement methods and exposure
duration. Additionally, relevant outcome factors
such as gestational age at birth, birth weight,
neonatal death, congenital anomalies, stillbirth,
intrauterine growth restriction, neonatal respiratory
distress were systematically documented. To
ensure consistency and minimize bias, two
reviewers independently extracted the data. Any
disagreements arising during the process were
resolved through discussion.

Quality of Bias. The Joana Briggs Institute (JBI)
critical assessment checklist for cohort and case-
control studies (30) was utilized to evaluate
the standard of the appropriate studies. Two
reviewers did an independent quality evaluation.
Any inconsistencies discovered during the quality
evaluation were resolved through evidence-based
conversations with the assistance of a third
researcher. Only papers with a quality evaluation
score of more than 50% were chosen for this
review, B9 B 35 shown in Table 1. All studies
got score from 7 to 10. One cross-sectional study
32 included in this review had a poorer quality
score (4/11) based on the Joanna Briggs Institute
criteria, owing mostly to its research design.
Regardless of its shortcomings, this study provides
important early information on the association of
air pollution in the environment and outcomes
of neonatal. Interestingly, its findings are similar
with those of higher-quality cohort studies
included in this review, indicating an overall trend
of increased risk linked with particulate matter
(Particulate matter smaller than 2.5 microns,
Particulate Matter =10 micrometers) & nitrogen
dioxide (Nitrogen Dioxide).

Search Results. A total of 771 studies from
PubMed, Scopus, Web of Science, Cochrane
Library, Science Direct, were found through the
methodical search. There were 215 papers left
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for title and abstract screening after duplicates
556 studies were eliminated. Studies that were
deemed irrelevant to ambient air pollution and
maternal or neonatal outcomes were eliminated

of 58 research. Following the full-text evaluation,
papers with methodological flaws, insufficient
data, or no pertinent exposure assessment were
disqualified 32. Lastly, the studies included 26

after the first screening procedure 157.
Predetermined inclusion and exclusion criteria
were used to assess eligibility of the complete texts

studies as presented in the PRISMA flowchart
(Figure 1).

Table 1. Features of the research articles

Sr. No Cite | Author /Year/ | Title Research Samples Exposure Research findings
Country design
1 (33) | Gaskins et Pollution in the | Prospective 19308 Proximity to Air pollution
al., 2019 Air and Miscar- | cohort study roads and PM linked to increased
USA riage Threat miscarriage risk in
sensitive sub-
groups.
2 (34) | Mitku et al., Impact of Mother and 996 Particulate mat- | Preterm birth, low
2023 South Ambient Air Child in the ter smaller than | birthweight/ Small
Africa Pollution during | Environment 2.5 microns, for gestational age
Pregnancy on birth cohort Sulfur Dioxide
Birth Outcomes
3 (35) | Sunetal., Exposure Retrospective 386 361 Particulate mat- | Increased Pre-
2024 USA during preg- cohort study ter smaller than | eclampsia —
nancy of Black 2.5 microns, Eclampsia risk
Carbon Par- black carbon, associated with
ticles and Fetal and organic exposure.
Impact matter
4 (36) | Yuanetal., Pollution of air | Cohort Study 22 821 Particulate Increased de novo
2023 China and Hyperten- matter smaller hypertensive disor-
sion during the than 2.5 mi- ders of pregnancy
Pregnancy crons and PM1 | risk, especially in
early pregnancy.
5 (37) | Niedzwiecki Air Pollution Cohort study 509 Prenatal and Higher postpartum
etal., 2020 and Postpar- postpartum depression risk at
Mexico tum Depression exposure to six months
Particulate mat-
ter smaller than
2.5 microns
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Table 1. Features of the research articles (Cont.)
Author /Year / Research Exposure Research findings
Country design
6 (38) | Duanetal., Air Pollution Cohort study 10 209 Particulate mat- | Increased exposure
2022 and Postpar- ter smaller than | during pregnancy
China tum Depression 2.5 microns, significantly el-
Risk Particulate evated postpartum
Matter <10 depression risk at
microm- 6 months
eters, sulfer
oxide Carbon
Monoxide, Ni-
trogen Dioxide,
and Ozone
7 (39) | Bastain et al., | Prenatal Air Maternal and 800 Nitrogen Increased second
2021 US Pollution and developmental Dioxide, Par- trimester exposure
Maternal De- risks from envi- ticulate matter linked to postpar-
pression ronmental and smaller than tum depression.
social stressors 2.5 microns,
cohort and Particulate
Matter <10
micrometers
8 (40) | Ananth et al., | Air Pollution Case-crossover | 1190 Nitrogen Diox- Specific lag days
2018 USA and Placental design ide, Particulate | increased the odds
Abruption Risk matter smaller of abruption.
than 2.5 mi-
crons
9 (41) | Cocchiet al., | Air Pollution Retrospective Not speci- Particulate mat- | Acute air pollution
2023 taly and Aeroal- cohort design fied ter smaller than | exposure prior to
lergens as 2.5 microns, delivery linked to
Preterm Birth Ozone, Nitrogen | increased preterm
Triggers Dioxide, and birth risk.
aeroallergens
10 (42) | Yuetal., Maternal Par- Cross sectional | 54 517 Particulate mat- | Increased exposure
2020 China ticulate matter | study ter smaller than | during the 2nd tri-
smaller than 2.5 microns mester was linked
2.5 microns to higher Gesta-
Exposure and tional Diabetes
GDM” Mellitus risk.
11 (43) | Gaskins et Air Pollution Prospective 275 Particulate mat- | Higher exposure of
al., 2020 and Pregnancy | cohort study ter smaller than | Nitrogen Dioxide
England Loss Risk 2.5 microns, after 30 days of
in assisted Black Carbon, pregnancy was
reproductive Nitrogen Diox- linked to increased
technologies ide, Ozone loss risk
12 (44) | Xuetal., Air Pollution, Case—control 440 Carbon Mon- Short-term ex-
2023 Pregnancy study oxide, Sulfur posure increases
China Hormones, and Dioxide early miscarriage
Early Miscar- risk via progester-
riage one changes.
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Neonatal Outcomes

Cite

Table 1.

Author /Year /
Country

Features of the research articles (Cont.)

Research
design

Samples

‘ Exposure

Research findings

13 (45) | Heetal., Early-Life Air Cohort Study 2942 Particulate Reduced lung
2019 China Pollution and Matter <10 function and
Lung Function micrometers, increased wheez-
Nitrogen Diox- ing risk.
ide,
Nitrogen oxide
14 (46) | Pedersen et Prenatal Air Prospective 700 Nitrogen Diox- Prenatal exposure
al., 2023 Pollution and mother—child ide, Particulate | associated with
Denmark Immune Dis- cohort matter smaller immune changes,
ruptions than 2.5 allergies, and
microns, Par- asthma risk at 6
ticulate Matter | years of age of
<10 microm- Child
eters
15 (47) | Martins Costa | Antenatal Prospective 91 Particulate mat- | Gestational vulner-
Gomes et al., | Air Pollution cohort design ter smaller than | ability associated
2021 US Linked to 2.5 microns, with immune cell
Altered Cord Sulfur Dioxide alterations in new-
Blood Immu- borns.
nity
16 (48) | Garcia-Serna | Traffic Pollution | New-borns and | NA Nitrogen Diox- Prenatal Air Pollu-
etal., 2021 in pregnancy Environmental ide, Particulate | tion and Immune
Spain Impairs New- Air Pollution matter smaller Cell Changes
born Immunity | Cohort than 2.5
microns, Par-
ticulate Matter
<10 microm-
etersOzone
17 (49) | Madhloum et | Prenatal Air Prospective 427 Particulate mat- | Prenatal air pol-
al., 2019 Pollution and Birth Cohort ter smaller than | lution exposure
Belgium Blood Pressure | Study 2.5 microns, linked to higher
of Neonates Particulate newborn BP
Matter <10
micrometers
Black Car-
bon, Nitrogen
Dioxide
18 (50) | Ghazietal., Air Pollution, Epidemiological | Not speci- Particulate mat- | Prenatal air pol-
2021 South Placental cohort study fied ter smaller than | lution alters pla-
Africa Methylation, 2.5 microns, cental epigenetics,
and Foetus Particulate impacting fetal
Health Matter <10 health
micrometers
Nitrogen
Dioxide, Ozone,
Black carbon
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Table 1.

Features of the research articles (Cont.)

Author /Year / Research Samples Exposure Research findings
Country design
19 (51) | Guetal., Associa- Retrospective 7288 Particulate mat- | Exposure to air
2024 China tion between cohort study ter smaller than | pollution dur-
environmental 2.5 microns, ing pregnancy is
pollutants and Particulate strongly linked to
the risk of pre- Matter <10 an increased risk
mature infant micrometers, of preterm birth
Nitrogen Di-
oxide, Sulfur
Dioxide, Carbon
Monoxide
20 (32) | Kaiseretal., Prenatal Cross-sectional | 136 Prenatal expo- | Prenatal expo-
2023 Austria | exposure study sure to per- and | sure to per- and
to per- and polyfluoroalkyl polyfluoroalkyl
polyfluoroalkyl substances substances
substances exposure was
linked to placental
Exposure and Perfluorodecanoic
Pregnancy acid in Small for
Outcomes gestational age
births and Perfluo-
rohexane sulfonic
acid in preterm
birth
21 (52) | McGuinn et Prenatal Par- Prospective 539 Particulate mat- | Prenatal first-
al., 2020 ticulate matter | birth cohort ter smaller than | trimester Particu-
Mexico smaller than 2.5 microns late matter smaller
2.5 microns than 2.5 microns
Exposure and exposure was
Child Behavior linked to higher
attention problem
and hyperactivity
scores.
22 (53) | Shihetal., Prenatal Traffic | Birth Cohort 16 376 Nitrous Oxide Prenatal nitric
2020 Taiwan | Pollution and Study mother- oxide exposure sig-
Hyperactivity” infant pairs nificantly increased
hyperactivity risk
in children before
age eight.
23 (54) | lrizaret al., Prenatal Air Prospective 463 Particulate Prenatal Particu-
2021 Spain Pollution and cohort study matter smaller late matter smaller
Newborn Thy- than 2.5 mi- than 2.5 microns

roxine

crons, Nitrogen
Dioxide

exposure increased
newborn TT4 lev-
els, with stronger
effects later in
pregnancy
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Table 1. Features of the research articles (Cont.)

Author /Year /

Research

Exposure

Research findings

Country

design

‘ Samples

24 (15) | Johnson et Prenatal Pollu- | Prospective 2001 Particulate Pollution exposure
al., 2024 tion and New- cohort study matter smaller increases neona-
Canada born Respira- than 2.5 mi- tal interventions,
tory Distress crons, Nitrogen | particularly ventila-
Dioxide tion and antibiotic
treatments
25 (55) | Y. Zhang et Prenatal Pol- Cohort study 1 587 935 Particulate mat- | Higher prenatal
al., 2024 |ution and ter smaller than | Particulate matter
Canada Cerebral Palsy 2.5 microns, smaller than 2.5
Risk Nitrogen Diox- microns linked to
ide, Ozone increased cerebral
palsy risk in new-
borns.
26 (56) | Soesanti et Traffic Pollution | Prospective 413 Particulate mat- | High air pollution
al., 2023 Effects on Birth | cohort study ter smaller than | linked to shorter
Indonesia Size 2.5 microns, birth length but
soot, Nitrogen not weight.
Oxide, and Ni-
trogen Dioxide

Abbreviations: PM 2.5 microns: Particulate matter
smaller than 2.5 microns; SO2 Sulfur Dioxide;
PM10 - Particulate Matter <10 micrometers;
NO: Nitric Oxide; CO — Carbon Monoxide; NO2 —
Nitrogen Dioxide; O3 — Ozone; MACE: Mother and
Child in the Environment; HDP: HF; Black Carbon
(BC); MADRES Maternal and developmental
risks from environmental and social stressors;
NELA: New-borns and Environmental Air Pollution;
ENVIRONAGE (ENVIRonmental influence ON early
AGEing); ART: assisted reproductive technologies;
PFAS: prenatal exposure to per- and polyfluoroalkyl
substances

Results

Around 26 research articles were finalized as
per criteria developed by researcher. The results
of these studies are more broadly applicable
because they were carried out in a variety of
geographical locations, such as the USA (5),
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China (5), South Africa (2), Mexico (2), Spain
(2), Belgium (1), Canada (2), Denmark (1),
Taiwan (1), Indonesia (1), Italy (1), Austria (1),
and England (1). With 528802 participants, the
entire sample size offers strong evidence for the
link between prenatal exposure to atmospheric
air pollution and unfavourable gestational and
new-born  consequences. According study’s
findings, exposure to pollutants like Particulate
matter smaller than 2.5 microns, Particulate
Matter <10 micrometers, Nitrogen Dioxide,
Sulfur Dioxide, Ozone, Carbon Monoxide, and
black carbon poses serious risks for miscarriage,
hypertensive disorders of pregnancy, gestational
diabetes mellitus, postpartum  depression,
preterm birth, low birth weight, nervous system
dysfunction, immunological dysfunction, and
neurodevelopmental disorders in new-borns.
These findings underscore the urgent need for
targeted policies and interventions to mitigate the
harmful outcomes of air pollution on mother and
new-born health.

Silent Harm: How Ambient Air Pollution Threatens Prenatal and Neonatal Health. A Systematic Review




Maternal Outcomes

Miscarriage & Pregna ncy Loss. Gaskins et
al.?V performed a prospective cohort study in
the USA include 19 308 expectant mothers.
Their research discovered that exposure to air
pollution, particularly fine particulate matter
(Particulate matter smaller than 2.5 microns)
and proximity to roads, significantly augmented
the danger of miscarriage. This effect was more
pronounced in sensitive subgroups, such as those
with previous health problems. Likewise, Xu
et al “¥ China performed a case-control study
with 440 participants and reported that early
contact to carbon monoxide and sulfur dioxide
(Sulfur Dioxide) linked with early abortion. They
suggested that air pollution might disrupt hormone
levels, particularly progesterone, leading to
pregnancy loss. Furthermore, Gaskins et al.*® in
England studied 275 ladies experienced assisted
reproductive technologies. They found that greater
prominence to nitrogen dioxide (Nitrogen Dioxide)
and Particulate matter smaller than 2.5 microns
after 30 days of pregnancy significantly increased
the risk of pregnancy loss, highlighting the
vulnerability of assisted reproductive technologies
pregnancies to air pollution.

Pregnancy Hypertension & Preeclampsia. Yuanet
al.®® in China conducted a cohort study involving
22 821 women and found that vulnerability to
Particulate matter smaller than 2.5 microns and
PM1 during early pregnancy was connected to
a more risk of de novo hypertensive disorders of
pregnancy. Their study emphasized that the risk
was modified by age of the mother and education
status, suggesting socioeconomic factors might
influence susceptibility. Similarly, Sun et al.®® in
the USA analysed data from 386 361 pregnancies
in a retrospective cohort study and found
vulnerability to black carbon, Particulate matter
smaller than 2.5 microns, and organic matter
highly danger of preeclampsia and eclampsia. This
study exhibits the part of air pollution in maternal
cardiovascular complications, which can lead to

life-threatening conditions if untreated.
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Placental & Birth Complications. Ananth et al.“?
in the USA conducted a case-crossover study
on 1190 women and found that vulnerability to
Nitrogen Dioxide & Particulate matter smaller
than 2.5 microns on specific lag days significantly
increased the odds of placental abruption.
Placental abruption is a severe pregnancy
complication leading to heavy bleeding and
potential foetal distress. Kaiser et a/.®? in Austria
investigated a cross-sectional study on 136
pregnancies and found that prenatal exposure to
per- and polyfluoroalkyl substances was linked
to small-for-gestational-age births and preterm
birth. Ghazi et al.®” in South Africa explored the
molecular mechanisms behind these outcomes
and discovered that prenatal vulnerability to
Particulate matter smaller than 2.5 microns,
Particulate Matter <10 micrometers, Nitrogen
Dioxide, and Ozone led to DNA methylation
changes in the placenta. These epigenetic
alterations can impact fetal development, birth
outcomes, and long-term disease susceptibility

Postpartum Depression. Niedzwiecki et al.®”
in Mexico conducted a cohort study with five
zero nine women discovered the prenatal and
postpartum vulnerability to Particulate matter
smaller than 2.5 microns significantly highly
danger of postpartum depression at six months. A
similar study by Duan et a/.®®in China involving
10 209 women confirmed these findings,
reporting that vulnerability to Particulate matter
smaller than 2.5 microns, Particulate Matter
<10 micrometers, Sulfur Dioxide, Nitrogen
Dioxide, and Ozone during gestation heightened
postpartum depression risk. Bastain et al.*? in
the USA studied 800 women in the Maternal and
developmental risks from environmental and social
stressors cohort and discovered that increased
vulnerability to Nitrogen Dioxide, Particulate
matter smaller than 2.5 microns, & Particulate
Matter <10 micrometers throughout the second
trimester particularly related to postpartum
depression, suggesting that mid-pregnancy is a
critical period of susceptibility.
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Gestational Diabetes. Yu et al“? in China
conducted a cross-sectional study with 54
517 women and discovered that increased
vulnerability to Particulate matter smaller than
2.5 microns throughout the 2™ trimester was
significantly more prone of gestational diabetes
mellitus (GDM). This finding suggests that air
pollution may provide to metabolic disorders in
pregnancy, potentially affecting both maternal and
fetal health.

Neonatal Outcomes

Premature Birth & Underweight. Mitku et a/.3*in
South Africa conducted a birth cohort study with
996 participants and discovered vulnerability to
Particulate matter smaller than 2.5 microns and
Sulfur Dioxide was related with more frequencies
of preterm birth and underweight, particularly
small-for-gestational-age infants. Cocchi et al.“!
in Italy performed a retrospective cohort study and
discovered that acute vulnerability to Particulate
matter smaller than 2.5 microns, Ozone, Nitrogen
Dioxide, and aeroallergens just before delivery
significantly increased the risk of preterm
birth. Similarly, Gu et a/®? in China analysed
7288 pregnancies and found that exposure to
Particulate matter smaller than 2.5 microns,
Particulate Matter <10 micrometers, Nitrogen
Dioxide, Sulfur Dioxide, and Carbon Monoxide
throughout gestation substantially increased the
risk of preterm birth. Soesanti et a/.®®in Indonesia
studied 413 new-borns and discovered that high
vulnerability to Particulate matter smaller than
2.5 microns, Nitric Oxide, and Nitrogen Dioxide
related with shorter birth duration, although birth
weight was not significantly affected.

Immune System & Allergy Risks. Pedersen
et al.“® in Denmark conducted a prospective
mother-child cohort study with 700 participants
and established that antenatal vulnerability to
Nitrogen Dioxide, Particulate matter smaller
than 2.5 microns, and Particulate Matter <10
micrometers was linked to immune system
disruptions, leading to increased risks of allergies
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and asthma in kids at the 6 years of age. Martins
Costa Gomes et al.“” in the USA studied 91
new-borns and found that prenatal exposure to
Particulate matter smaller than 2.5 microns and
Sulfur Dioxide altered immune cell profiles in
cord blood, potentially affecting the child’s long-
term immunity. Similarly, Garcia-Serna et al. “®
in Spain analysed data from the New-borns and
Environmental Air Pollution cohort and found that
traffic-related air pollution, particularly Nitrogen
Dioxide, Particulate matter smaller than 2.5
microns, Particulate Matter <10 micrometers,
and Ozone, impaired new-born immune function
by altering immune cell counts

Respiratory and Neurological Risks. He et
al.*® in China conducted a cohort study with
2942 infants and found that prenatal and early
postnatal vulnerability to Particulate Matter
<10 micrometers and Nitrogen Dioxide reduced
respiratory activities and increased wheezing
risk. Johnson et al.*® in Canada studied 2,001
new-borns and discovered that vulnerability to
Particulate matter smaller than 2.5 microns
and Nitrogen Dioxide significantly enhanced the
likelihood of neonatal respiratory distress, often
demanding management such as ventilation and
antibiotic treatments. Y. Zhang et a/ ®® in Canada
performed a large cohort study with 1 587 935
births and identified that antenatal ventilation
to Particulate matter smaller than 2.5 microns
was related to an increased risk of cerebral palsy,
highlighting the prone to get neurotoxic impacts
of air pollution.

Neurodevelopmental Effects. McGuinn et al.®?
in Mexico performed a prospective birth cohort
study with 539 children & discovered that first-
trimester exposure to Particulate matter smaller
than 2.5 microns was related with higher attention
problem & hyperactivity scores. Shih et al.®®
in Taiwan studied 16 376 mother-infant pairs
and found that prenatal exposure to nitric oxide
suggestively amplified the danger of hyperactivity
in kids before the age of eight. Madhloum et al.#?
in Belgium conducted a prospective birth cohort
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study with 427 new-borns and vulnerability during
gestation to Particulate matter smaller than 2.5
microns, Particulate Matter <10 micrometers,
black carbon & Nitrogen Dioxide was linked to
more neonatal blood pressure. Irizar et al.® in
Spain studied 463 pregnancies and found that
prenatal Particulate matter smaller than 2.5
microns exposure increased newborn thyroxine
(TT4) levels, with stronger effects when exposure
occurred later in pregnancy, suggesting a possible
disruption in thyroid function

Discussion

A full look at the data shows that pollution in the
air around us has a big effect on the health of
mothers and their babies. The results show that
being around pollutants like Particulate matter
smaller than 2.5 microns, Particulate Matter <10
micrometers, Nitrogen Dioxide, Sulfur Dioxide, and
black carbon is strongly linked to bad pregnancy
outcomes like miscarriage, high blood pressure,
gestational diabetes, and postpartum depression.
Also, being exposed to anything before birth has
been linked to a higher chance of giving birth too
early, having a low birth weight, having breathing
issues, having problems with the immune system,
and having cognitive impairments in new-borns.
There are, however, discrepancies in the literature;
other studies show that there is no association in
some populations, which shows that additional
research is needed.

The results of this study are in line with what
other studies have shown on the links between air
pollution and poor health outcomes for mothers
and new-borns Gaskins et al.®®, Xu et al.*¥
observed that being around Particulate matter
smaller than 2.5 microns and Nitrogen Dioxide
increased the risk of miscarriage. However, a
European study indicated that lifestyle and genetic
factors had a bigger impact. Similarly, Yuan et
al.®® and Sun et al.®® found that being around
pollution made people more likely to have high
blood pressure, although a Nordic study did not
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detect this relationship, perhaps because pollution
control strategies were different. The link between
prenatal exposure to air pollution and immune
dysfunction in new-borns, found by Pedersen et
al.“® and Martins Costa Gomes et al.” supports
the idea that environmental pollutants have a
big impact on developmental health. However,
studies that don't agree with this suggest that
some adaptive immune mechanisms may lessen
the long-term effects. These differences show
how important it is to think about differences
in genetics, socioeconomic status, and location
when looking at findings.

This review's main result was that Particulate
matter smaller than 2.5 microns and other types
of air pollution can make it more likely for a
woman to lose her baby. This link is in line with
what Gaskins et al. and Xu et al., found: that
being around more particulate matter and carbon
monoxide made it more likely that a woman
would lose her pregnancy early.®34% QOxidative
stress, which is a recognized effect of being
around pollution, might be the cause of this.
Oxidative stress can mess with hormonal signals
and the function of the placenta, which might
cause the fetus to die. For example, Particulate
matter smaller than 2.5 microns exposures has
been found to cause inflammation, which might
affect blood flow to the uterus and placenta,
which is important for keeping a pregnancy going.
Also, research like Gaskins et al.Y” backs up the
idea that greater levels of Nitrogen Dioxide and
Particulate matter smaller than 2.5 microns
exposure led to higher rates of pregnancy loss,
even in pregnancies that were helped by assisted
reproductive technologies “® This demonstrates
that pollution-related hormonal changes may
impair both spontaneous and aided pregnancies.
This shows how sensitive the reproductive system
is to stresses in the environment.

Researchers have shown a strong association
between exposure to pollutants such Particulate
matter smaller than 2.5 microns, Nitrogen
Dioxide, and black carbon and hypertensive

Invest Educ Enferm. 2025; 43(3): e08




diseases during pregnancy, such as preeclampsia.
It is found that when a mother is exposed to
these pollutants, her chance of having new high
blood pressure problems during pregnancy goes
up.%38  Systemic inflammation and oxidative
stress are probably what link air pollution with
preeclampsia. Researchers have shown that
pollutants including Particulate matter smaller
than 2.5 microns and black carbon can cause
the release of pro-inflammatory cytokines, which
are thought to have a role in the development of
preeclampsia. Pollutants like Particulate matter
smaller than 2.5 microns can cause the body
to produce interleukins (IL-6, IL-1B, which can
contribute to endothelial dysfunction, a common
sign of preeclampsia.*? In this case, studies
evidence that being exposed to something during
important times in pregnancy, like the first
trimester, may have the worst effects on how well
a woman'’s blood pressure is controlled.®53® This
result shows how important it is to think about
when people are exposed in future research.

This review also found a strong link between
exposure to air pollution and preterm delivery
and low birth weight, especially with pollutants
such Particulate matter smaller than 2.5 microns,
Particulate Matter <10 micrometers, and
Nitrogen Dioxide. Researcher said that being
around more Particulate matter smaller than
2.5 microns and Sulfur Dioxide during pregnancy
greatly boosted the chance of having a baby too
early or with a low birth weight.®*44Y QOne possible
explanation for these links is that pollution might
create inflammation and oxidative damage that
makes the placenta less effective. For instance,
when a mother is exposed to pollutants, it can
interfere with the development of the placenta
by affecting blood flow, food transfer, and oxygen
exchange. This can lead to fetal hypoxia, which
is a known risk factor for low birth weight and
premature birth.*2 Also, research has indicated
that air pollution can disrupt the DNA methylation
of the placenta itself, which could have an effect
on how the fetus grows. Ghazi et a/.®® discovered
that being exposed to Particulate matter smaller
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than 2.5 microns and Nitrogen Dioxide before
birth changed the DNA methylation in the
placenta, which can affect gene expression that
is important for fetal development. This change
in molecules could explain why some pollutants
are linked to low birth weight and preterm birth:
they interfere with normal fetal development at
the genetic level.

Studies like those by Niedzwiecki et al.®” and
Duan et al.®® are discovering more and more
evidence that being around air pollution can
lead to postpartum depression. According to
this research, being around Particulate matter
smaller than 2.5 microns through gestation &
the first few months after giving birth raises the
risk of depression. This might work in a way
similar to how air pollution affects high blood
pressure by changing the chemistry of the brain
and how it controls mood. This research shows
that environmental pollution is a foremost issue
that has to be addressed since it impacts both the
physical and mental health of mothers. Women
who breathe in a lot of polluted air may be more
likely to develop mental health problems, which
might have long-term effects on the health of both
the mother and the baby.

The effect of prenatal air pollution exposure on
neonatal health, particularly respiratory and
immune function, has been well-documented.
Pedersen et al.*® and Martins Costa Gomes et
al.“? demonstrated that exposure to pollutants
like Nitrogen Dioxide & Particulate matter smaller
than 2.5 microns through gestation alters immune
cell profiles in neonates, making them more
susceptible to respiratory diseases, allergies,
and asthma. The immune system of a new-
born is still developing, and prenatal exposure to
pollutants may alter its development, leading to
long-term health consequences. This finding is
in line with existing research that links antenatal
vulnerability to environmental pollution with
immune dysfunction, highlighting the need for
early interventions to protect infants from these
environmental stressors. Also, research articles
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have revealed that environmental pollution might
make new-borns’ lungs work worse, which
makes them more likely to have wheezing and
other breathing problems. Researchers showed
that being exposed to Particulate Matter <10
micrometers and Nitrogen Dioxide before birth
greatly impaired lung function and raised the
incidence of wheeze in new-borns.“% This study
shows how important it is to lower prenatal
exposure to air pollution since the respiratory
system is very sensitive to pollutants in the
environment when a person is still developing.

Strength and limitations. One of the best things
about this systematic review is that it looks at 26
different studies in depth, giving it a worldwide
perspective and a large sample size of 528 802
people. Adding different research designs makes
the results more generalizable, and molecular
insights from studies help us understand how
biological processes work. However, limitations
include  methodological  variability  across
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studies, potential exposure misclassification, and
residual confounding from unaccounted factors.
Additionally, the heterogeneity of pollutants
examined complicates conclusions, and the
geographical and temporal variability across
studies may limit the applicability of findings to
current conditions.

Conclusion. This  systematic  investigation
corroborates the significant correlation between
ambient air pollution and detrimental maternal
and new-born outcomes, such as miscarriage,
hypertensive disorders, preterm birth, and low
birth weight. These findings provide essential
insights for enhancing nursing care, facilitating
early risk detection, maternal education, and
the promotion of cleaner surroundings. Public
health policy must mitigate exposure, while
next research should concentrate on longitudinal
cohort studies and targeted interventions to
enhance evidence-based mother and child health
nursing practices.
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Effect of a mobile-based, family-
centered nursing education program
on Health Literacy and Self-Care

in Patients with Heart Failure: A
Randomized Controlled Trial

Abstract

Objective. To evaluate the effect of family-centered self-
care education via tele-nursing on health literacy and the
self-care status of patients with heart failure. Methods. This
study is a randomized, controlled clinical trial. Sixty heart
failure patients were randomly allocated into two groups:
intervention (n=30) y control (n=30). The researcher
conducted six 20-minute sessions on how to take care
of yourself in heart failure for active family members of
patients in the intervention group via mobile phone on
Eitaa APP messenger. Before the intervention and one
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month after it, patients completed the Heart Failure Health Literacy Questionnaire
and the Self-Care Assessment Questionnaire. Results. Inter-group comparisons
using the Mann-Whitney test showed that before the intervention, there was no
statistically significant difference between the intervention and control groups in
terms of mean health literacy scores and self-care behaviors(p<0.05). However,
after the intervention, a significant difference emerged, with the intervention
group exhibiting higher mean scores than the control group in both questionnaires
(p<0.001). Intra-group comparisons further revealed that the intervention group’s
mean scores for health literacy and self-care behaviors increased significantly after
the intervention compared to before (p<0.001). Conclusion. Family-centered
education via mobile phone on Eitaa APP messenger improved both health literacy
and self-care status among heart failure patients. Thus, employing tele-nursing to
engage the family members of heart failure patients can be an effective strategy for
delivering educational interventions as part of the treatment program.

Descriptors: self-care; family-centered; heart failure; randomized controlled trial;
health literacy; cell phone; health education; cell phone; mobile applications.

Efecto de un programa educativo de enfermeria basado
en dispositivos moviles y centrado en la familia sobre la
alfabetizacion en salud y el autocuidado de pacientes
con insuficiencia cardiaca. Un ensayo controlado
aleatorizado

Resumen

Objetivo. Evaluar el efecto de una intervencion educative de enfermeria, centrada
en la familia, basada en el uso de dispositivos méviles en el mejoramiento de los
conocimientos de salud y del estado de autocuidado de los pacientes con insuficiencia
cardiaca. Métodos. Este estudio es un ensayo controlado aleatorizado. Se asignaron
sesenta pacientes con insuficiencia cardiaca a dos grupos: intervencién (n=30)
y control (n=30). El investigador llevd a cabo seis sesiones educativas de veinte
minutos sobre el autocuidado a los familiares de las personas con insuficiencia
cardiaca del grupo de intervencion, utilizando en los teléfonos mdviles la aplicacion
de mensajeria Eitaa. Antes y un mes después de la intervencion, los pacientes
completaron el Cuestionario de Alfabetizacion Sanitaria sobre Insuficiencia
Cardiaca y el Cuestionario de Evaluacion del Autocuidado. Resultados. Las
comparaciones entre grupos mostraron que, antes de la intervencién, no habian
diferencias estadisticamente significativas en cuanto a las puntuaciones medias de
conocimientos sobre salud y en los comportamientos de autocuidado (p<0.05). Sin
embargo, después de la intervencion, se observo que el grupo de intervencion obtuvo
puntuaciones medias mas altas que el grupo de control en ambos cuestionarios
(p<0.001). Las comparaciones intragrupales confirmaron, ademas, que las
puntuaciones medias del grupo de intervencién en cuanto a conocimientos sobre
salud y comportamientos de autocuidado aumentaron significativamente después
de la intervencién en comparacion con la evaluacién basal (p<0.001). Conclusion.
El programa de educacion de enfermeria centrada en la familia basado en el uso del
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teléfono mdvil con la aplicacion de mensajeria Eitaa mejord tanto la alfabetizacién
en salud como el estado de autocuidado entre los pacientes con insuficiencia
cardiaca. Por lo tanto, el uso de intervencién que involucra a los familiares de los
pacientes con esta enfermedad puede ser una estrategia eficaz para llevar a cabo el
componente educativo como parte del programa del tratamiento.

Descritores: autocuidado; cuidado centrado na familia; insuficiéncia cardiaca;
ensaio clinico controlado aleatério; letramento em salde; telefone cellular; educagao
em salde; aplicativos mdveis

Efeito de um Programa de Educacdo em Enfermagem
Centrado na Familia e Baseado em Dispositivos Moveis
na Alfabetizacdo em Saude e no Autocuidado em
Pacientes com Insuficiéncia Cardiaca: Um Ensaio Clinico
Randomizado

Resumo

Objetivo. Avaliar o efeito de uma intervencdo de educacao em enfermagem centrada
na familia e baseada em dispositivos méveis na melhoria da alfabetizacdo em
salide e do autocuidado em pacientes com insuficiéncia cardiaca. Métodos. Este
estudo & um ensaio clinico randomizado. Sessenta pacientes com insuficiéncia
cardiaca foram divididos em dois grupos: intervencao (n = 30) e controle (n =
30). O pesquisador conduziu seis sessoes educativas de autocuidado, com duragéo
de vinte minutos, com familiares de pessoas com insuficiéncia cardiaca no grupo
intervencao, utilizando o aplicativo de mensagens Eitaa em seus celulares. Antes
e um més apds a intervencdo, os pacientes responderam ao Questionario de
Alfabetizacao em Salde para Insuficiéncia Cardiaca e ao Questionario de Avaliacao
de Autocuidado. Resultados. As comparacOes entre os grupos mostraram que,
antes da intervencado, nao houve diferencas estatisticamente significativas nas
médias de alfabetizacdo em salde e comportamentos de autocuidado (p<0.05).
No entanto, ap6s a intervencgao, o grupo de intervengao obteve pontuagdes médias
mais altas do que o grupo controle em ambos os questionarios (p<0.001). As
comparagoes intragrupo também confirmaram que as pontuagdes médias do grupo
de intervencao em alfabetizacdo em salde e comportamentos de autocuidado
aumentaram significativamente apds a intervencdo em comparacdao com a
avaliacao inicial (p<0.001). Conclusao. O programa de educacao em enfermagem
centrado na familia, baseado no uso de telefones celulares com o aplicativo de
mensagens Eitaa, melhorou tanto a alfabetizacdo em salde quanto o status de
autocuidado entre pacientes com insuficiéncia cardiaca. Portanto, o uso de uma
intervencao envolvendo familiares de pacientes com insuficiéncia cardiaca pode ser
uma estratégia eficaz para implementar o componente educacional como parte do
programa de tratamento.

Descriptores: autocuidado; cuidado centrado en la familia; insuficiencia cardiaca;
ensayo clinico controlado aleatorio; alfabetizacion en salud; teléfono celular;
educacion en salud; aplicaciones moviles.
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Introduction

eart failure (HF) has been defined as a global pandemic, with 64.3

million people estimated to suffer from HF worldwide in 2017.%V

The 2021 American Heart Association Heart Disease and Stroke

Statistics based their HF prevalence estimates on the NHANES
data collected between 2015 and 2018. Around 6.0 million Americans aged
=20 years had HF, which increased from around 5.7 million according to
National Health and Nutrition Examination Survey data collected between
2009 and 2012. The prevalence of HF in the USA was 2.4% in 2012, which
is projected to rise to 3.0% in 2030.? At least 50% of heart failure patients
do not follow the treatment recommendations related to dietary regimens and
medication instructions, which leads to their re hospitalization.® According
to recent heart failure guidelines, it can be concluded that patients with
heart failure need to have knowledge about their condition, including both
pharmacological and non-pharmacological treatments, as well as the ability
to recognize symptoms and understand what may worsen them.* The results
of Bagheri Saveh et al.’ study indicated that the self-care status of patients
with heart failure is moderate.®The effects of self-care behaviors in people
with heart failure are equivalent to drug regimens. In people with heart failure,
optimal self-care can lead to maintaining physical health, preventing disease
exacerbations, improving clinical outcomes, reducing mortality and morbidity,
reducing hospitalizations, and improving quality of life.©®®

One of the factors influencing patient adherence to treatment recommendations
is health literacy.® Health literacy is defined as the extent of individuals’
capacity to acquire, interpret, and understand the health information and
services necessary for making appropriate decisions.® Low health literacy
is not only a fundamental issue for patients, but also for healthcare providers
and health systems.®V In the study by Marzangi et al., it was found that 85%
of heart failure patients lacked sufficient information regarding the nature of
the disease, 92.5% lacked adequate information about the dietary regimen,
95% lacked sufficient information regarding the medication regimen, 82.5%
lacked the necessary information about rest and sexual activity, and 85%
lacked adequate information regarding treatment follow-up.?

Education for family members in the control and even prevention of disease
can be extremely beneficial, given the strong connection between the family
and the health status of its members. Individuals, especially those with
chronic illnesses, rely on their family members, and even their attitudes are
influenced by their family. In family-centered education, the family actively
participates in identifying needs and providing the necessary training for
patients, as it is believed that the onset of an illness in an individual involves
each family member in the patient’s overall disease process.'® Today,
the concept of patient and family empowerment has taken on a special
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significance. By operationalizing this concept
and involving family members of patients, it is
possible to help them take effective steps toward
quicker problem resolution and improvement
of the patient’'s condition. This is achieved by
increasing their knowledge of care, enhancing
their understanding of the disease, and reducing
both physical and psychological stresses.!41®
Educating patient caregivers and providing them
with sufficient and useful information will lead to
improved recovery and better adaptation to the
disease for both the patient and their family.1®
This educational approach, in addition to being
applied in HF,%” has also been implemented in
other conditions, including type 2 diabetes!®
and multiple sclerosis® and has demonstrated a
positive impact.

Today, with the increasing spread of mobile
internet, smartphones, and portable personal
applications, remote healthcare has become
accessible. Remote healthcare or virtual health
education encompasses educational programs,
motivating adherence to self-care patterns, and
assisting in the regular monitoring of symptoms.
Digital technology and multimedia environments
are among the tools that can aid in enhancing
patients’ self-care. Important features of virtual
education include easy access, flexibility, the
elimination of costly travel, and the ability to
revisit the content.?® Mobile phone education
services can be provided for all age groups, from
newborns to the elderly. One of the key benefits of
mobile phone education programs is the reduced
risk of exposure to infections for both patients and
healthcare personnel while ensuring safe care and
treatment. Additionally, mobile phone education
offers an opportunity to deliver higher-quality care
and expand access to nursing services. Through
mobile phone education, nurses can remotely
monitor, educate, follow up, collect data, provide
interventions, manage pain, support families, and
deliver multidisciplinary care in an innovative
manner, ultimately reducing healthcare and
treatment costs for patients.?? Family-centered

self-care education through mobile phone
education has been implemented in patients
with COVID-19,%? type 2 diabetes,®® and heart
attack,®® showing positive effects. Barkhordari
et al. also demonstrated the positive impact of
virtual health literacy education on the self-care
behaviors of heart failure patients.?>

Although the effectiveness of family-centered
self-care education through mobile phone has
been proven in the aforementioned studies, it
cannot be definitively concluded that this method
of education has a positive or negative effect on
patients with heart failure, Because the nature of
this disease is different from other diseases, and
therefore the self-care education that the patient and
family must receive is also different, it is necessary
to conduct this study to draw the correct conclusion.
Considering the above, the purpose of the present
study is effect of mobile-based, family-centered
self-care education program on Health Literacy
and Self-Care in Patients with Heart Failure.

Methods

Study Design. This study is a randomized
controlled clinical trial, which has been adhered
the Consolidated Standards of Reporting Trials
(CONSORT) Guidelines.?® The study population
includes all patients with heart failure who visited
a cardiologist at the Imam Reza Clinic, affiliated
with Jahrom University of Medical Sciences,
located in southern Iran. To estimate the sample
size based on the health literacy variable, a study
by Kobraei et al.?” was used. Considering a
Type | error of 5%, an effect size of 0.801, and
a power of 80%, the sample size for each group
was calculated as 26 participants. Accounting
for a 10% dropout rate, the final sample size in
each group was determined to be 30 participants,
resulting in a total of 60 participants. The sample
size was calculated using the formula below with
G*Power software.
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Sampling and Randomization. Sampling was
conducted using a convenience sampling
method at Imam Reza Clinic, affiliated with
Jahrom University of Medical Sciences. The
process began in October 2023 to March 2024.
Patients were gradually assessed and selected
by the principal investigator based on predefined
inclusion criteria during their routine visits to
the cardiologist. Eligible participants were then
randomly assigned to either the intervention or
control group using simple randomization via
computer software (Random Allocation Software).
The randomization sequence was generated prior
to recruitment by an independent statistician
using the same software. Allocation concealment
was ensured through the use of opaque, sealed,
and sequentially numbered envelopes, which
were opened only after participant enrollment.
Participant enrollment and group assignment
were carried out by a research assistant who was
blinded to the randomization sequence and was
not involved in outcome assessment, thereby
minimizing potential allocation bias.

Inclusion and Exclusion Criteria. (i) Patient
Inclusion Criteria: Diagnosis of heart failure
confirmed by the cardiologist, Classification as
NYHA (New York Heart Association) class Il or Ill,
Age between 18 and 65 years, having active family
members with accessible contact, Willingness
to participate in the study; (ii) Patient Exclusion
Criteria: Presence of psychological disorders based
on self-report,Worsening of the disease condition,
Death of the patient; (iii) Family Member Inclusion
Criteria: Being an active caregiver for the patient
as confirmed by the patient, Age 18 years or older,
Basic literacy (ability to read and write), Owning
a smartphone with the Eitaa app installed,
Willingness to participate in the study; and (iv)
Family Member Exclusion Criteria: Presence of
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psychological disorders, Missing more than two
educational sessions.

Blinding. Given that the intervention was
implemented by the researchers themselves and
the sampling was conducted at a single center, it
was not feasible to blind either the researchers
or the participants. However, the individual
responsible for data analysis remained blinded to
group allocation throughout the study. Although the
outcome assessor was the principal investigator
and blinding was not implemented during data
collection, all outcomes were measured using
validated and standardized questionnaires. All
questionnaires were completed through telephone
interviews conducted by the researcher, following
standardized instructions to ensure consistency
across all participants and minimize potential bias
in data collection. This approach helped reduce
subjective interpretation and thereby limited the
risk of bias in outcome assessment.

Intervention. The study received the code of
IRCT20210114050037N2 in the Clinical
Trial Registration Center of Iran. After obtaining
informed consent, the relevant questionnaires
were completed via telephone by patients in
both the intervention and control groups. In the
intervention group, patients were asked to identify
an active family member who played the most
significant role in their care and could participate
in the educational program. Once the patient
selected an active family member, their contact
information was obtained, and the researcher
coordinated with them, explaining the study
details. It is important to note that a patient’s
family member could be their child, spouse, or a
relative (either by blood or marriage) who actively
supports the patient’s recovery and overall health
improvement.?® The selected active family
member was expected to be capable of providing
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support, making decisions, and understanding
the patient’s condition better than others. After
completing the initial questionnaires, a six-session
educational program on self-care for heart failure
patients was delivered to the active family member
of the intervention group via the Eitaa app.

A dedicated group was created on Eitaa, where all
active family members in the intervention group
were added. Educational content was shared in
the form of short instructional videos, uploaded
on a designated day each week. Active family
members were given time to watch the videos.
One to two days after each session, the researcher
followed up with active family members via phone
to confirm that they had watched the videos,
received appropriate feedback, and conveyed
the information to the patient. Each session
lasted approximately 20 minutes. Throughout
the program, the Eitaa group remained active,
allowing caregivers to ask questions and engage
in discussions. During the intervention, both the
control and intervention group patients continued
their routine medical visits and received standard
care and education provided by their physician,
without any additional training.

Educational  Session  Topics:  Session  1:
Understanding heart failure and its treatment
options, Session 2: Medication management and
adherence in heart failure patients, Sessions 3 &
4. Nutrition for heart failure patients, Session 5:
Physical activity for heart failure patients, Session
6: Mental health in heart failure patients.

One month after the intervention, the
questionnaires  were  re-administered  via
telephone. The researcher contacted each patient,
read the questionnaire items, and recorded their
responses (Figure 1). Fortunately, no participants
dropped out during the study. As a result, the final
sample size exceeded the minimum required,
which enhanced the statistical power and
precision of our findings. Although a one-month
follow-up period may be considered relatively
short for evaluating long-term behavior change,
this timeframe was selected based on several
practical and methodological considerations. First,
it allows for the assessment of immediate post-
intervention effects, providing insight into early
behavioral responses and short-term adherence.
Second, a shorter follow-up enhances participant
retention and reduces the risk of attrition, which
is particularly important in pilot studies or when
working with vulnerable populations. Third,
logistical and resource constraints necessitated
a concise follow-up window to ensure feasibility
within the scope of the current study.

Nevertheless, the importance of long-term
evaluation is acknowledged. Accordingly,
extended follow-up assessments (e.g., at 3 or 6
months) are planned to examine the sustainability
of behavioral changes over time and to identify
potential relapse or adaptation patterns. This
limitation was acknowledged in the discussion
section, where the relatively short one-month
follow-up period was noted as a constraint in
evaluating long-term behavioral outcomes.
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Data Collection Tools. Data were collected using
the following instruments: (i) Demographic
Information Form: This form included variables
such as age, gender, marital status, education
level, occupation, disease duration, place of
residence, number of hospitalizations, and
history of underlying diseases; (ii) Heart Failure
Health Literacy Questionnaire (HFHLQ): This
questionnaire consists of 12 items measuring
three subscales of health literacy in heart failure
patients: Functional health literacy (4 items),
Communicative health literacy (4 items), Critical
health literacy (4 items). The items are rated
on a 4-point Likert scale (1 = not at all, to
4 = very much), with a total score ranging
from 12 to 48. Some items are reverse-scored.
Higher scores indicate better health literacy.
The validity and reliability of the original version
of this questionnaire have been confirmed.?®
In Iran, Farghadani et al. validated the Persian
version through a translation-back translation
process by two independent bilingual translators.
Content validity was assessed by 10 experts, with
recommended modifications applied. The content
validity index for clarity, relevance, and simplicity
was between 0.8 and 1.0. Reliability was
confirmed with a Cronbach’s alpha of 0.7813%;
(iii) Self-Care of Heart Failure Index (SCHFI):
The questionnaire developed by Riegel et al., this
guestionnaire contains 15 questions across three
subscales: Self-care maintenance (5 items), Self-
care management (6 items), Self-care confidence
(4 items). Responses are rated on 4- or 5-point
Likert scales (scored from 0—4 or 1-4, depending
on the item). Each subscale is standardized to a
100-point score, with higher scores indicating
better self-care.®V The validity and reliability of
the Persian version were assessed by Moadab
et al.®? Content validity was evaluated by 12
faculty members from Guilan University of
Medical Sciences, and after collecting feedback
and applying necessary revisions, the final
version was prepared. The content validity index

for this questionnaire was above 0.83. Internal
consistency reliability was measured using
Cronbach’s alpha, which was greater than 0.80.

Ethical Considerations. This study was approved
by the Ethics Committee of Jahrom University
of Medical Sciences under the approval number
IR.JUMS.REC.1402.054. Participants were fully
informed about the study procedures, duration,
confidentiality, and anonymity of their data.
Participation was voluntary, and both verbal and
written informed consent were obtained.

Statistical Analysis. Data were analyzed using
SPSS version 22, with a significance level of
0.05. Descriptive statistics (mean, standard
deviation, frequency, and percentage) and
inferential statistics with a 95% confidence level
were applied. The Shapiro-Wilk test was used
to assess the normality of variable distribution.
Within-group comparisons were performed using
the Paired sample t-test and Wilcoxon test.
Between-group comparisons were conducted
using the Independent Sample t-test and Mann-
Whitney U test.

Trial Registration Code and Date:
IRCT20210114050037N2 in the Clinical Trial
Registration Center of Iran (Registration date:
02/09/2023).

Results

Baseline  demographic characteristics were
comparable between the two groups. The mean
age was 60.26 *= 10.52 years in the intervention
group and 61.03 = 10.72 years in the control
group (p=0.781). The proportion of male
participants was similar in both groups (p=0.85).
No significant differences were observed in other
baseline variables (Table 1).
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Table 1. Comparison of Intervention and Control Groups Based on Demographic Variables

Variables Groups
Intervention Control
n (%) n (%)
Sex Male 20 (66.7) 16 (53.3) 0.125*
Female 10 (33.3) 14 (46.7)
Education High school 27 (90.0) 25(83.3) 0.737**
Diploma 2(6.7) 3(10.0)
University education 1(3.3) 2 (6.7)
Job Freelance 18 (60.0) 12 (40.0) 0.482**
employee 2(6.7) 3(10.0)
Housekeeper 9 (30.0) 13 (43.3)
Unemployed 1(3.3) 2(6.7)
Marital status Married 26 (86.7) 24 (80.0) 0.365*
Single 4(13.3) 6 (20.0)
Residence Urban 21 (70.0) 21 (70.0)
Rural 9 (30.0) 9 (30.0) 0.611*
History of hospital- Once 5(16.7) 5(16.7) 0.309**
ization Twice 6 (20.0) 11 (36.7)
More than twice 19 (63.3) 13 (43.3)
Never 0 (0) 1(3.3)
Underlying disease Yes 25 (83.3) 23 (76.7)
No 5(16.7) 7 (23.3) 0.374*
Smoking Yes 1(3.3) 4(13.3)
No 29(96.7) 26 (86.7) 0.177*

*Fisher’s exact test, **Chi-square, ***Independent t-test

The findings indicated that the overall SCHFI
had a normal distribution before and after the
intervention in both the intervention and control
groups; therefore, parametric tests were used.
However, the subscales of the SCHFI did not
follow a normal distribution. The HFHLQ and its
subscales did not follow a normal distribution
before and after the intervention in both groups;
thus, non-parametric tests were applied. In
Within-Group Comparison Wilcoxon test results
showed a significant increase in the mean health
literacy score and its subscales in the intervention
group after the intervention compared to before
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(p<0.001). Likewise, the mean self-care score
and its subscales significantly increased in
the intervention group after the intervention
(p<0.001). In Between-Group Comparison
Mann-Whitney test results revealed no significant
statistical differences between the intervention
and control groups in terms of health literacy, its
subscales, self-care, and its subscales before the
intervention. However, after the intervention, a
significant difference was observed between the
two groups in the mean scores (p<0.05), with
the intervention group showing higher scores than

the control group (Table 2).
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Table 2. Comparison of the mean score of health literacy and self-care in the
intervention and control group, before and after the intervention

Groups p-value
Variables Moment Intervention Control (between-
groups)

Before 31.03 +5.40 31.20+6.06 0.810* 0.241
Health literacy

After 41.54+7.56 31.33+6.14 0.001* -4.493
p-value (within groups)*** <0.001 0.257
Z 4.221 1.134
Functional health Before 9.87+2.52 10.63+3.75 0.343* 0.948
literacy After 12.89+3.76 10.63+3.75 0.027* -2.217
p-value (within groups)*** 0.001 0.999
Z 3.480 -
Communicative Before 10.77+2.03 10.93+2.78 0.724* 0.353
health literacy After 14.50+2.33 11.03x£2.77 <0.001* -4.509
p-value (within groups)*** <0.001 0.083
Z 4.127 1.732
Critical health Before 10.40+1.79 9.63+2.41 0.185* -1.327
literacy After 14.14+2.40 9.67+2.41 <0.001* -5.443
p-value (within groups)*** <0.001 0.655
YA 4.230 0447

Before 51.13+8.97 50.43+12.62 0.609** -0.512
Self-care
After 79.41+13.69 | 50.28+12.66 <0.001** -5.601

p-value (within groups)**** <0.001 0.662
t 4.288 -0447
self-care main- Before 36.89+13.98 | 37.11+15.82 0.905** -0.120
tainance After 61.43+18.62 | 37.11+15.82 <0.001** -4.617
p-value (within groups)**** <0.001 0.999
t 4.04 -
Self-care manage- Before 56.83+12.49 | 58.00+14.60 0.922** 0.098
ment After 88.04+15.30 | 57.67+14.78 <0.001** -5.343
p-value (within groups)**** <0.001 0.655
t 4.291 -0447
Self-care confi- Before 59.44+13.44 | 54.44+20.73 0.384** -0.871
dence After 87.50+15.63 | 54.44+20.73 <0.001** -5.063
p-value (within groups)**** <0.001* 0.999
t 4,131 -

*Mann Whitney U tests, **Independent t-test, ***Wilxacon, ****Paired t test
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Discussion

This study aimed to determine the effect of family-
centered self-care education via mobile phone
education on health literacy and self-care in
patients with heart failure. The results showed that
family-centered education through smartphones
led to an improvement in health literacy and self-
care status in the intervention group.

In the present study, the target group for education
consisted of active family members of patients,
and virtual education for them successfully
increased health literacy and self-care behaviors
in patients. Consistent with the findings of this
study, Barkhordari et al. investigated the impact
of improving health literacy through virtual
education in patients with heart failure and
found that virtual education led to enhanced
health literacy in these patients. However, in
their study, the Ispring Play software was used
for education, which differs from the software
utilized in the present study, though the variable
under investigation and the educational approach
remained the same.?® In the study by Khajavi et
al., which examined the effect of a web-based
family-centered supportive educational program
on adherence to the treatment regimen in heart
failure patients after discharge, it was also found
that this program had positive effects on treatment
adherence. In their study, educational content
was sent to patients and their families via the
Soroush application, and weekly follow-ups were
conducted by researchers through phone calls.
This study aligns with the present research in
terms of implementing family-centered education
virtually and its positive impact.®® In the study
by Huang et al., it was also found that the use of
a smart application installed on patients’ mobile
phones had a significant impact on the self-care
of patients with lung cancer.®#

Dunbar et al. examined the impact of family
involvement and educational interventions on
heart failure. In this study, heart failure patients
and one of their family members were included and
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divided into three groups. The first group received
standard care, the second group participated in
group education sessions, and the third group,
in addition to attending an educational session,
received support via the internet and email. At the
end of the study, at both 4-month and 8-month
follow-ups, the third group demonstrated better
dietary adherence compared to the other two
groups.®® In line with these findings, the study
by Jafari et al., which conducted an eight-
session, two-hour, in-person family-centered
empowerment training for patients with heart
failure and their primary caregivers, found that this
model can improve daily living activities in elderly
patients with heart failure. Although the type of
training and the variables examined in their study
differ from those in the present research, both
studies are consistent in highlighting the positive
impact of family-centered education on patients
with heart failure.©®

Similarly, in the study conducted by Srisuk et
al., which aimed to determine the effect of a
family-centered educational program on the level
of awareness, quality of life, self-care behaviors,
and perceived control of caregivers in managing
the symptoms of patients with heart failure,
it was found that patients and caregivers who
participated in the family-centered educational
program achieved higher average scores in all
examined variables compared to the control group
at 3 and 6 months after the intervention. This
difference was statistically significant.®” In the
study conducted by Pashaei et al. on the effect
of family-centered educational support on the
quality of life of patients with permanent cardiac
pacemakers, it was found that implementing
family-centered educational support was effective
in improving the quality of life of these patients.
The educational intervention in this study was
conducted in four in-person sessions, attended by
both the patient and an active family member.©®

Studies have been conducted on the impact of
family-centered education on various diseases.
Among them, the study by Katebi et al. compared
the effects of family-centered education with
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individual-centered education on the quality of
life of patients with type 2 diabetes. The results
showed that family-centered education, similar
to individual-centered education, can effectively
improve the quality of life of diabetic patients “®,
Additionally, in the study by Kiani et al. on the
effect of the family-centered empowerment model
on the resilience of family caregivers of patients
undergoing hemodialysis, it was found that this
empowerment model enhances the resilience of
caregivers.®?

Studies have also been conducted on the
implementation of self-care education through
both in-person and virtual methods for patients
themselves, some of which will be examined in
relation to the present research. For example,
in the study by Eghtedar et al., positive effects
were observed in terms of treatment adherence
and hospital readmission rates among heart
failure patients who received self-care education
via smartphone.“® Additionally, in the study by
Ahmadi et al., it was found that virtual education
had a positive impact on self-care and quality
of life in patients with heart failure.“? Similarly,
the study by Khezerlou et al. demonstrated
that virtual education positively influenced self-
care behaviors in heart failure patients.“*?These
studies align with the present research regarding
the positive effects of virtual education on heart
failure patients. However, while the mentioned
studies provided virtual education directly to the
patients, the present study implemented virtual
education in a family-centered manner.

In the study by Sharifzadeh et al., which
examined the effect of virtual self-care education
related to COVID-19 on the life expectancy of
pregnant women—delivered via WhatsApp—it
was found that virtual self-care education did
not significantly impact their life expectancy. The
results of this study do not align with the present
research, which could be attributed to differences
in the target group and the messaging platform
used for education.“® Similarly, in the study by
Badiyepeyma et al. on the effect of remote self-
care education on functional status and quality of

life in patients with rheumatoid arthritis, it was
found that distance education alone did not have
a significant impact on these patients. The results
of this study also do not align with the present
research, which may be due to differences in the
target group and the educational content.“#

In the study by Hsu et al., which examined the
impact of a self-regulation program on self-care
behaviors in heart failure patients, it was found
that self-regulation programs can effectively
improve self-care behaviors in these patients.“®
The implementation method in this study differs
from the present research, as the education was
provided in-person and directly to the patients.
However, the examined variable is the same, and
the intervention ultimately led to an increase in
self-care behaviors in these patients. Similarly,
in the study by Kobraei et al., it was found that
in-person education can enhance health literacy
in heart failure patients. This study included five
in-person educational sessions covering physical
activity, diet, treatment recommendations, follow-
up, and medication adherence for the patients
themselves. Although the intervention method
was in-person and directed at the patients, the
educational content was similar to that of the
present study, leading to an improvement in
health literacy. Therefore, from this perspective,
the findings align with the present research.?”

The most significant strength of the present study
was the use of mobile phone for education, which
offered several advantages. First, patients received
essential  health recommendations without
wasting time or incurring costs, indirectly reducing
economic burden, improving accessibility, and
increasing convenience. Second, the ability to
send educational files in video and audio formats
made this platform more engaging and acceptable
for patients and their families compared to SMS.
Third, heart failure patients and their families
could potentially share the educational video
in their family and social group, influencing the
lifestyle and disease management practices of a
broader audience.
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This study has several limitations. First, the
sample size was relatively small, and the sampling
period was extended, which may affect the
representativeness of the findings. Second, the
study was conducted at a single center, limiting
the generalizability of the results to other patient
populations. Third, there was no long-term follow-
up to assess the sustainability of the intervention’s
effects. Future studies are recommended to
include longer follow-up periods to better evaluate
the lasting impact of this educational method.
Another limitation is the lack of blinding during
data collection, as both the researchers and
participants were aware of group allocation. This
was due to the nature of the intervention and the
single-center design. Additionally, the outcome
assessor was the investigator, which may
introduce potential bias. However, to mitigate
this risk, all data were collected using validated
questionnaires through structured telephone
interviews, following standardized instructions
for all participants. Moreover, the data analyst
was blinded to group allocation, which helped
maintain objectivity in the statistical analysis.

Conclusion. The findings demonstrated that
implementing a mobile-based, family-centered
self-care education program increased health
literacy and self-care behaviors in heart failure
patients. Therefore, it is recommended that
mobile phone education be integrated into routine
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Abstract

Objective. To analyze the coping strategies for the
adaptation of the migrant during pregnancy described
in the literature. Methods. Integrative review using
the method approached by Whittemore and Knafl.
MeSH terms Pregnancy, Migrants and immigrants, and
Psychological adaptation, were incorporated in addition
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software, Atlas.ti, version 23.2.1, content analysis for the categorical construction
of data was performed. These strategies were analyzed with the middle-range
theory adaptation to life events by Callista Roy. Results. A total of 416 articles were
considered. The reviewed articles show 14 coping strategies used by the pregnant
migrant, which were grouped into 5 strategies called social support, emotional
regulation and transfer, positive attitude strategy, cultural adaptation strategy, and
comprehensible language strategy. Conclusion. It was found that the strategy most
used by the migrant pregnant woman is social support, followed by positive attitude
strategies and comprehensible language; when using these strategies, the results
show migrant pregnant women with a decrease in anxiety, fear and a positive
attitude towards life and health.

Descriptors: pregnancy; emigrants and immigrants; psychological adaptation.

Estrategias de afrontamiento utilizadas por las mujeres
migrantes durante el embarazo. Una revision integradora

Resumen

Objetivo. Analizar las estrategias de afrontamiento para la adaptacion de la migrante
durante la gestacion descritas en la literatura. Métodos. Revision integradora
utilizando el método propuesto por Whittemore y Knafl. Se incorporaron para la
busqueda los términos MeSH de: Embarazo; Emigrantes e inmigrantes; y Adaptacion
psicolégica; ademéas de sus variantes en las bases de datos Pubmed, Scopus,
EBSCO, Science Direct y Web of Science. Se incluyeron articulos que examinaban
las estrategias de afrontamiento utilizadas por las migrantes embarazadas para
adaptarse durante la gestacion. La revision incluyé los articulos publicados de 2003
a 2023, en idiomas inglés, espafol y portugués. A los articulos recuperados se les
revisé la calidad y la coherencia con la herramienta de lectura critica CASPe. Se
utilizé el software Atlas.ti, version 23.2.1. para el analisis de contenido necesario
para la construccién categérica de los datos con la teoria de alcance medio
«adaptacién a los acontecimientos de la vida» de Callista Roy. Resultados. Se
consideraron un total de 416 articulos. Tras su revision, 17 articulos mostraban
14 experiencias de estrategias de afrontamiento utilizadas por las migrantes
embarazadas, las cuales se agruparon en cinco categorias denominadas: apoyo
social, regulacion y transferencia emocional, actitud positiva, adaptacion cultural,
y lenguaje comprensible. Conclusion. Las mujeres migrantes durante la gestacion
utilizan estrategias de afrontamiento para la disminucion de la ansiedad y el miedo,
y adoptan una actitud positiva hacia la vida y la salud. En este sentido, es necesario
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fortalecer en el personal de salud la competencia cultural ante los fenémenos
migratorios con el fin de para garantizar el cuidado humano, equitativo y de alta
calidad en la materna.

Descriptores: embarazo; emigrantes e inmigrantes; adaptacion psicolégica

Estratégias de Enfrentamento Utilizadas por Mulheres
Migrantes Durante a Gravidez: Uma Revisao Integrativa

Resumo

Objetivo. analisar as estratégias de enfrentamento descritas na literatura para a
adaptacao de mulheres migrantes durante a gravidez. Métodos. revisao integrativa
utilizando o método proposto por Whittemore e Knafl. Os termos MeSH: gravidez;
migrantes e Imigrantes; e adaptacdo psicologica foram incorporados a busca,
juntamente com suas variantes, nas bases de dados Pubmed, Scopus, EBSCO,
Science Direct e Web of Science. Foram incluidos artigos que examinavam as
estratégias de enfrentamento utilizadas por migrantes gravidas para se adaptarem
durante a gravidez. A revisao incluiu artigos publicados de 2003 a 2023, em inglés,
espanhol e portugués. Os artigos recuperados foram revisados quanto a qualidade
e consisténcia utilizando a ferramenta de leitura critica CASPe. O software Atlas.
ti, versao 23.2.1, foi utilizado para a analise de contelido necessaria a construcéo
categorial dos dados, utilizando a teoria de médio alcance de Callista Roy,
“adaptacao aos eventos da vida”. Resultados. Foram considerados um total de 416
artigos. Apds a revisao, 17 artigos apresentaram 14 experiéncias de estratégias
de enfrentamento utilizadas por gestantes migrantes, que foram agrupadas em
cinco categorias: apoio social, regulacao emocional e transferéncia, atitude positiva,
adaptacao cultural e linguagem compreensivel. Conclusao. Mulheres migrantes
durante a gravidez utilizam estratégias de enfrentamento para reduzir a ansiedade e
0 medo e adotar uma atitude positiva em relacao a vida e a saude. Nesse sentido, é
necessario fortalecer a competéncia cultural dos profissionais de salide em relacao
aos fendbmenos migratorios, a fim de garantir um atendimento humano, equitativo e
de alta qualidade na maternidade.

Descritores: gravidez; emigrantes e imigrantes; adaptagao psicolégica.
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Introduction

he mobility of people between countries is permanent and sometimes

occurs unexpectedly. Some causes are: climate change; the search

for quality of life; economic, political, social conflicts; and gender

violence, which have been considered determinants for more
women to carry out the migratory process.? According to the International
Organization for Migration (IOM), women represent 48% of people who
migrate, which has been increasing in recent decades; especially for those
who do it alone, being pregnant or the head of the household, care becomes
a challenge for health services.®* The pregnancy of women who migrate,
their physical, psychological and social condition, the lack of accessibility
to healthcare, the deficit in prenatal care, and the growing maternal and
neonatal morbidity and mortality place them in a vulnerable condition.®
According to the United Nations (UN) report, migration is linked to structural
transformations in the lives of Migrant Pregnant Women (MPW), thus leading
them to generate strategies to deal with the changes that occur during
pregnancy and migration.®

A theoretical contribution that has attempted to explain the processes of coping
and adaptation to life events, such as pregnancy and unexpected situations
such as migration, is that described by Callista Roy, with the middle-range
theory of “Adaptation to life events”. Roy defines the process of adaptation as
the ways in which a person responds to changes in the environment, based
on patterns of responses that lead to the use of coping styles and strategies to
effectively adapt to situational health challenges such as pregnancy. If coping
strategies are effective, they lead to positive adaptation to the environment.”
Coping strategies can be innate or acquired by the individual, with which he/
she responds to internal and external demands that arise from changes in
the environment such as during migration.® In the middle-range theory of
situational events proposed by Roy, nursing practice aims to promote people’s
adaptation by assessing factors that influence adaptive capacity to support
environmental management and promote coping.®:19

No evidence was found in the literature of the application of the theory of
adaptation to life events in migrant pregnant women. Therefore, it is necessary
to find what are the coping strategies are used in this population and thus, the
following research question is posed: {What are the coping strategies for the
adaptation of migrant pregnant women described in the literature?

Methods

Integrative literature review taking into account the steps proposed by
Whittemore and Knafl Y complying with the methodological rigor with the
following five stages:
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Identification of the problem, in which the
description of the phenomenon to be investigated
described by the coping strategies used by the
pregnant migrants was carried out.

(ii) The literature search was carried out in 5
databases (Pubmed, Scopus, EBSCO, Science
direct, and the Web of Science platform) to find
the coping strategies MPW develop to adapt to
the migration process. Studies with any type of
methodology was accepted. Publications from
2003 to 2023 were considered given the first
approaches to the topic for this population; for
the search strategy, the following keywords were
used: Pregnancy, Emigrants and Immigrants,
and Psychological Adaptation, included in the
Descriptors in Health Sciences (DeCS) and the
Medical Subject Headings (MeSH), as well as
synonyms, related terms, spelling variations
and abbreviations. The Boolean operators
AND OR were incorporated for the search. All
research designs, written in English, Spanish and
Portuguese were considered. An example of a
complete search strategy is: N1 [((((((((Immigrants
and Emigrants) OR (Immigrants)) OR (Immigrant))
OR (Foreigners)) OR (Foreigner)) OR (Aliens)) OR
(Alien)) OR (Emigrants)) OR (Emigrant)] AND
N2 [((((((((((((Pregnancy) OR (Pregnant)) OR
(Maternal)) OR (Maternity)) OR (Midwifery)) OR
(Birth)) OR (Perinatal)) OR (Intrapartum)) OR
(Antenatal)) OR (Postnatal)) OR (Childbearing))
OR (Prenatal)) OR (Motherhood)] and N3
LCCCCCCCCCCCcecc((Adaptation,  Psychological) OR
(Adaptation, Psychologic)) OR (Psychologic
Adaptation)) OR (Psychological Adaptation))
OR (Adjustment)) OR (Coping Behavior)) OR
(Behavior, Coping)) OR (Behaviors, Coping))
OR (Coping Behaviors)) OR (Coping Skills)) OR
(Coping Skill)) OR (Skill, Coping)) OR (Coping
Strategies)) OR (Strategies, Coping)) OR (Behavior,
Adaptive)) OR (Adaptive Behavior)) OR (Adaptive
Behaviors)) OR (Behaviors, Adaptive)l. Articles
examining MPW'S coping strategies used for
adaptation during pregnancy were included. The
exclusion criteria were studies that were outside
the topic of interest, that is, with non-pregnant
migrant women and studies with internal migrants

(urban to rural area of the same country where
they were carried out).

(iii) Data evaluation, after the search for articles,
they were moved to the Rayyan QCRI platform®
(the Systematic Reviews web application) for
analysis. A total of 416 studies were recovered,
assessed, and selected for relevance for inclusion
based on the information provided in the title
and abstract. After using Rayyan application,
124 duplicate articles were removed; two
authors made the selection simultaneously and
disagreements about the inclusion of studies were
solved through discussion with a third researcher
(Figure 1).

(iv) Data analysis, the methodological guidelines
of the Critical Appraisal Skills Programme
(CASPe) were used to analyze the data quality of
the articles, taking into account the type of study
design, methodological consistency, quantitative
methodological rigor (validity and reliability)
and qualitative rigor (confirmability, credibility),
coherence between the elements of the study and
the relevance of the phenomenon.’? A matrix
was made in Microsoft Excel, for analysis of each
article in which data were extracted related to
authors, year, country, title, purpose of the study,
study design, conclusions, the main findings of the
study, the coping strategy used by the pregnant
migrant woman, and the result obtained when
using the strategy. These results were analyzed
in a data extraction form for subsequent analysis
and synthesis.

(v) The results are presented below.

To categorize the information, the content
analysis technique was used by means of the
qualitative information analysis program Atlas.
ti, version 23.2.1, which made it possible to
simplify and compile the information from
17 articles in an analysis matrix with which
categories were generated, which were related to
the coping strategies proposed by the mid-range
theory of adaptation to life events proposed by
Callista Roy.®

Invest Educ Enferm. 2025; 43(3): €10

Ivett Adriana Herrera Zuleta « Angélica Maria Ospina Romero ¢ Abraham Isaac Esquivel Rubio

Claudia Jennifer Dominguez Chavez




Results

As shown in Table 1, seventeen articles were
reviewed that documented the coping strategies
used by MPW for adaptation during pregnancy;
9 studies were with qualitative design, 3 with
quantitative analytical designs, 1 mixed study,

2 integrative reviews, and 2 systematic reviews.
Of these, 9 were carried out on the American
continent from 2004 to 2023; 4 in Europe, from
2015 to 2023; 1 in Oceania in 2019 and 3
in Asia in 2012, 2014 and 2016. The articles
identified 14 coping strategies that migrants used
in the form of skills and tools to maintain health
during pregnancy.*®

=
% Identification of new studies via databases and registers
b5
3
Records identified from:
Bﬂ‘fﬁ:ﬁe{ﬂﬂ T251}) Records removed before screening:
Scopus (n = 133) Duplicate records (n = 124)
Web  Science (n = 42)
Science Direct (n = 70)
EBSCO (n = 50)
Registers (n = 416)
Records screened Rec‘(’;d:’ ?;g[l}‘ded
o (n=292)
:
w
Reports sought for retrieval Reports not retrieved
(n=93) : (n=NA)
Reports excluded:
e No related to objetive and question (n = 57
° Reports assessed for eligibility Performed on nonpregnant women (n = 11
=4 (n=93) — Performed on nonmigrant pregnant
= women (n=11)
New studies included in
review
(n=17)

Figure 1. Flow Chart of the article selection process
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Author(s) /
year of

publication/

country /
Citatios

Sibrian N.
2021/
Chile.1®

Table 1. Description of articles Selected for Analysis

Objective of study

To identify the role of emo-
tions in the trajectory of a
pregnant Venezuelan user
of the Chile Crece Contigo
program.

Emotional adjust-
ments of a pregnant
woman and immigrant
in Chile: strategies to
reduce suffering.

Methods

Case study, with bio-
graphical approach and
ethnographic perspective.

Conclusions

Patience in the face of waiting, laughter
in the face of pain and gratitude in the
face of a right become adaptation strate-
gies of a social group facing a certain type
of hospitality. Generally, all hospitality is
conditional and is almost never free of
debt. But, if we add to this social class,
skin color, country of origin or political ori-
entation of the guest, these characteristics
could be additional arguments for hospi-
tality to become a strongly demarcated
boundary. Strategies of emotional regula-
tion or transference would be a reflection
not only of ways of coping with suffering,
but also the product of a differentiated
mode of insertion of migrants.

Song JE, et
al., / 2016
/ Korea.1®

To synthesize the evidence
of immigrant women'’s ex-
periences of maternal ad-
aptation in Korea.

A qualitative review of
immigrant  women’s
experiences of ma-
ternal adaptation in
South Korea.

A qualitative systematic
review was performed by
means of thematic syn-
thesis.

These findings demonstrate the impor-
tance of understanding and improving
maternal adaptation of immigrant women
living in Korea. This can be achieved by
enhancing social support, providing cul-
turally sensitive maternal healthcare ser-
vices, and expanding opportunities for im-
migrant women in education, job training,
and economic independence.

Higginbot-
tom GMA,
etal., /
2014/
Canada.®”

To synthesize data on im-
migrant women’s experi-
ences of maternity servic-
es in Canada.

Immigrant  women’s
experience of materni-
ty services in Canada:
A meta-ethnography.

A qualitative systematic
literature review using a
meta-ethnographic  ap-
proach.

In order to implement woman centered
care, to enhance access to maternity ser-
vices, and to promote immigrant women's
health, it is important to consider these
women’s social position, cultural knowl-
edge and beliefs, and traditional customs
in the health care.
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Author(s) /
year of

publication/
country /
Citatios

Table 1. Description of articles Selected for Analysis (Cont.)

Obijective of study

Conclusions

Lukin TT, To describe Syrian | Syrian women’s | A phenomenological life- | Syrian women’s experiences reveal a het-
etal, / women'’s experiences | experiences of be- | world approach was used. | erogeneous group with different experi-
2023/ of being pregnant and|ing pregnant and ences and background. The study high-
Sweden.® | receiving care at antenatal | receiving care  at lights the first visit and emphasizes the
clinics for the first time|antenatal clinics in importance of this visit for future quality
after migration. Sweden for the first of care. It also points out the negative oc-
time after migration. currence of the transferring guilt from the
midwife to the migrant woman in case of
cultural insensitivity and clashing norm
systems.
Lin ML, To examine the relation- | Prenatal examination | This was a cross-sectional | The attitude toward childbearing of the
Wang HH./ |ships between the knowl- | behavior of South-|study with a structured | participants was significantly correlated
2008/ edge of pregnancy, at-|east Asian pregnant|questionnaire  adminis- | with their prenatal examination behavior.
Taiwan."® |titude toward pregnancy women in Taiwan: A |tered to participants. They require professional help in seeking
and experience of medi- | questionnaire survey out appropriate medical services that will
cal services, and prenatal improve their healthcare quality during
examination behavior of pregnancy.
pregnant Southeast Asian
women in Taiwan.
Viken B, et | To explore the maternal | Maternal health cop-|In this study a qualitative | To provide quality care, healthcare profes-
al., / 2015/ | health coping strategies of |ing  strategies  of | exploratory,  descriptive |sionals should focus on the development
Norway.?® | migrant women in Norway. | migrant women in | design with a hermeneutic | of migrant women'’s capabilities. Adapta-
The ethnic and cultural. | Norway approach was employed. |tion of maternal health services for cultur-
background of the Norwe- ally diverse migrant women also requires
gian population have be- a culturally sensitive approach on the part
come increasingly diverse of healthcare professionals.
Kim P/ Review of emerging litera- | How stress can influ- | Literature review. | have reviewed available evidence that
2020/ ture on the role of stress in|ence brain adapta- exposure to different types of stress, from
United brain adaptation of human | tions to motherhood. childhood to the perinatal period, is asso-
States.® | mothers during the perina- ciated with disrupted brain adaptation to
tal period. motherhood, which can further increase
risks for difficulties in developing sensitive
parenting behaviors among new mothers.
Gonzalez- | To determine the influence | Cultural factors in-|Quantitative study de-|Our results confirm the existence of im-
Mesa E, et |of social and cultural fac- |fluencing  antenatal | signs. Cohort Study. portant differences in prevalence between
al., / 2018 |tors on the mood state of | depression: A cross- Turkish (30.0%) and Spanish (9.9%)
/ Spain.?® |a multicultural sample of | sectional study in pregnant women. Some sociocultural

514 Turkish and Spanish
pregnant women at the be-
ginning of the pregnancy.

a cohort of Turkish
and Spanish women
at the beginning of the
pregnancy

features like having more children, un-
planned pregnancies, or perceiving poor
support from the partner, become impor-
tant vulnerability factors.
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Table 1. Description of articles Selected for Analysis (Cont.)

Obijective of study

Conclusions

Qian Y, Mao | Explores how Chinese|Coping  with  cul- | Qualitative, integrative re- | They adopt various acculturation strate-
Y /202 immigrant mothers use the | tural differences | view, content analysis. gies to manage the cultural differences in
1/ United ethnic social media—We- |in healthcare: Chi- healthcare beliefs, practices, and systems.
States.®¥ Chat to engage in health | nese immigrant
information sharing and|mothers’ health in-
coping with cultural dif- | formation sharing via
ferences in healthcare be- | WeChat.
tween the U.S. and China.
Page RL To provide an integrated | Positive pregnancy | Literature was selected | Low birth weight and prematurity are pub-
/2004 review of the literature of |outcomes in Mexican | from refereed publications | lic health concerns in the United States.
/ United potential explanations for|immigrants: what can |in the areas of nursing, | Through further study of the factors that
States.?¥ better-than-expected preg- | we learn? medicine, public health, |lead to superior birth outcomes among
nancy outcomes in Mexi- family, and sociology. Mexican immigrant women, rates of low
can immigrants, focusing birth weight and prematurity in the United
on socioeconomics, social States may be reduced.
support, desirability of
pregnancy, nutrition, sub-
stance use, religion, accul-
turation, and prenatal care.
Nguyen This empirical research | Strangers helping | Drawing  from  Ander- | This research provides insights into per-
N /2023 aims at shedding light on |strangers in a strange |sen’s Behavioral Model |sonal experience on the uses of social
/ United how such mothers use|land: Vietnamese im-|of Health Utilization, ac-| media in navigating health behavior in
States. @ | social media groups for|migrant (expectant) |culturation, and online|the process of acculturation among Viet-
social support seeking/ | mothers in the US use | social support conceptual | namese immigrant (expectant) mothers in
providing regarding health | social media to navi- | frameworks, this study|the United States. Their search seeks to
utilization during their ac- | gate health issues in|analyzes 18 in-depth in-|contribute to the conceptual frameworks
culturation process. acculturation. terviews with immigrant|and practical experience of behavioral
Vietnamese  (expectant) | model of health utilization among immi-
mothers in the United |grant Vietnamese ethnic immigrant preg-
States on the use of so-|nant women and mothers of babies and
cial media in navigating |toddlers in navigating health during ac-
health acculturation dur-|culturation process in the United States.
ing their pregnancy and|The limitations and future research sug-
motherhood. gestions are also discussed.
McLeish J, |To explore the experiences | She come like a sister | This qualitative study in | Volunteer social support may have partic-
Redshaw of disadvantaged moth-|to me’: a qualitative |two stages was informed |ular salience for mothers who lack struc-
M./ 2020/ |ers who received social |study of volunteer so-|by the theoretical per-|tural support and need skilled functional
England.®® |support from a volunteer, | cial support for disad- | spective of phenomeno- | support.

through the lens of the
theoretical framework of
stress and coping and a
multidimensional model of
social support

vantaged women in
the transition to moth-
erhood in England.

logical social psychology.
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Table 1. Description of articles Selected for Analysis (Cont.)

Obijective of study

Conclusions

Qureshi R, |Describe the compara-|Ethnographic study of | Qualitative design us-|The study has implications for designing
Pacquiao tive birthing experiences | experiences of Paki-|ing purposive sample of | culturally congruent and competent care
DF /2013 |of Pakistani immigrant|stani women immi-|26 women immigrants |for Pakistani women and their families.
/ Pakistan  |women in Pakistan and|grants with pregnancy, |who originated from any|Planning and implementation of care
and United |the United States. birthing, and postpar- | province in Pakistan and | must be informed by their own priorities
States.?” tum care in the United | experienced childbirth in|on how valued practices should be accom-
States and Pakistan. | Pakistan and in the Unit- | modated. Involvement of social services
ed States. and culturally congruent support network
can facilitate meaningful access to health
care services. Fostering link age between
health care organizations and immigrant
families can help design culturally compe-

tent services for this group.
Stanhope To examine how external | Perceptions of stress|This mixedv methods | The majority of women felt they should
KK, et al., / |stressors and coping strat- | and resilience among |research study explores | control emotional responses to external
2021/ egies prior to and during | Latina women | pregnant Latina women’s | stressors during pregnancy to protect their
United pregnancy are reflected in |enrolled in prenatal | psychosocial ~ wellbeing | baby’s health. Women described mother-
States.@® Latina women’s narratives | care in Metro Atlanta | before and during preg-| hood and previous challenges as sources
about their lives through [through an ecosocial | nancy based on ecosocial | of maturity and improved coping. Familial
an Ecosocial framework. |lens theory. financial and emotional support were per-
ceived as critical to women’s successful

coping.

Knorr DA, | We assessed social sup-|An evolutionary per-|Quantitative study de-|This study explores whether grandmother
Fox M. /|port, geographic proxim-|spective on the as-|signs. Cohort Study. relationship characteristics are associated
2023/ Unit-|ity, and communication | sociation between with prenatal mental health, motivated by

ed States.@”

between the fetus’ grand-
mothers and pregnant
mother.

grandmother-moth-
er relationships
and maternal men-
tal health among a
cohort of pregnant La-
tina women.

the premise that positive associations are
beneficial to the success of the pregnancy.
Here, we suggest that grandmaternal al-
lomothering includes the prenatal period.
We observe that social support and com-
munication with MGMs, but not PGMs,
are associated with mental health benefits
for mothers. More work is needed to con-
nect this prenatal grandmaternal influence
to offspring postnatal outcomes.

Invest Educ Enferm. 2025; 43(3): el0

Coping strategies used by migrant women during pregnancy. An integrative review




Author(s) /
year of

publication/
country /
Citatios

Table 1. Description of articles Selected for Analysis (Cont.)

Objective of study

Conclusions

Quintanilha|We  explored  migrant| Contrasting “back | A community-based | A complex network of factors seem to in-
M, et al.,|women’s perceptions and |[home” and “here”:| participatory research | fluence Northeast African women'’s health
RC/2016/|experiences of health dur- | how Northeast African | approach was used to|during pregnancy and postpartum upon
Canada. ®% |ing pregnancy and post-| migrant women per-|engage migrant women | migration to Canada. It is of the utmost
partum, while participat- | ceive and experience connected to a com-|importance to provide these women with
ing in a perinatal program | health during preg- | munity-based  perinatal | the immediate sociocultural and environ-
offered through a commu- | nancy and postpartum | program in  Edmonton. | mental factors they need to successfully
nity-based  organization. | in Canada. A focused ethnography |thrive during pregnancy and postpartum,
Additionally, we examined was conducted with four | especially while establishing social and
sociocultural factors that Northeast African com- | support networks “here”.
might have shaped wom- munities and involved 10
en’s health upon migration focus groups with women
to the Canadian city of Ed- (n=8, per group) and
monton, Alberta. direct observations of
weekly perinatal program
activities. Data genera-
tion and analysis occurred
concurrently, and all gen-
erated data were analyzed
using qualitative content
analysis to inductively de-
rive codes and categories.
Rao VS, et|To explore the experi-|Indian migrant| A Qualitative descriptive | This study gives a unique insight into the
al., / 2020 / |ences of motherhood and | women's experi- | natural is inquiry was ad- | experiences of Indian migrant women fol-
Australia.®? | postpartum support of In-|ences of mother- | opted, with data collected | lowing birth. There is a need for culturally

dian migrant mothers.

hood and postnatal
support in Australia: A
qualitative study.

through face-to-face,
semi-structured, in depth
interviews with a purpo-
sive sample of 11 English
speaking Indian migrant
women over 18 years old,
(6 weeks to 6 months
postpartum) in 2016. The
data were thematically
analyzed.

sensitive and appropriate postnatal ser-
vices that encourage Indian men to sup-
port their partners and help women to find
alternative sources of culturally appropri-
ate support. It is vital that mental health
support is a key component of any such
program of care.

In Table 2, the coping strategies found in the
literature are shown and categorized through
content analysis into five coping strategies for
adaptation that were related to the strategies
proposed in Callista Roy’s middle-range theory of
adaptation to life events. The analysis highlights
that the main challenge the articles mention

is “maintaining

health in pregnancy during

migration,” which becomes the main health
challenge. This content analysis shows that by
using the migrant’s adaptation strategies during
pregnancy, anxiety and fear are reduced and
individualized attention and a positive attitude to
life and health are promoted. ¢?
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Table 2. Coping strategies for adaptation during pregnancy found in the literature,
categorized through content analysis related to the strategies proposed by Callista Roy.
Health Challenge: Maintain pregnancy health during migration

Adaptation strategies identified in the literature

Callista Roy’s Coping
Strategy of Adaptation to

Categorization of strategies

according to content analysis

1. Patience in the face of waiting, laughter in the face of pain and
gratitude in the face of a right.®

Life Events

1. Strategies for emotional
regulation and transfer for
maternal health

Duty to be strong

2. a. Search for meaningful relationships with the culture of
origin, with the people around them, and the effort to find in-
formation with the people around them and/or through books
and the Internet. b. Continuous negotiation with themselves and
reconstruction of their new identities. c. integration to the new
reality.1®

2. Cultural adaptation strat-
egy: Connections to herself,
her ancestors and the future

Bonding and unique con-
nections

3. Cultural adaptation, social support, communication with pro-
fessional health care personnel. 7

4. a. Feelings of being welcomed and treated as an equal. b. A
good relationship with the midwife. c. Good communication de-
spite language difficulties and cultural differences.t®

3. Comprehensible language
strategy: A constant two-way
challenge

Common language

5. Positive attitude towards motherhood.?

6. a. Be open to new opportunities. b. Balancing the sense of
belonging. c. Maintaining the original traditions and at the same
time be willing to integrate into society. d. Seeking information
and support from family and health professionals.®?®

4. Positive attitude strategy to

promote maternal health Focus on the good

7. Positive interventions towards motherhood and social

support.@V

8. Family structure and perceived support and how spirituality is
integrated.??

9. Social networks.23-2%

10. Multidimensional models of social support.?®

11. Maintenance of transnational bonds with family members.?”

12. Family financial and emotional support.?®

13. Social support and communication with maternal grand-
parents.®@?

14. Social support.©0:31

5. Social support strategy: A

predictor of maternal health Count on others

Strategies for emotional regulation and transfer
for maternal health. This strategy begins with
the psychological and physical structuring of the
woman and from the attitude towards motherhood
that she has during the migration process; that is,
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how the MPW carry out empowerment, exercise
leadership, self-control, improve self-esteem,
and fight for their future despite adversity.?®
When carrying out the analysis of the literature,
it was identified that when the MPW, during the
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migratory process, are left alone and want to
continue, they feel the need and the impulse to
move forward to improve their health and that
of their children.®33% Thus, being pregnant, they
can present different psychological alterations,
such as depression, anxiety and fear, which
can be exacerbated by the migration process.
@9 |f the migrant woman has emotional stability
prior to pregnancy, she will better manage the
changes she may face. If a woman previously
presents psychological disorders, a complicated
pregnancy, stressful life circumstances, she will
face emotional imbalances during pregnancy such
as anxiety and depression, which will lead to a
deficit in maintaining her health.®%

Cultural adaptation strategy: Connections with
herself, her ancestors and the future. The articles
reviewed indicate that the MPW's traditions,
habits, and cultural practices are still present in the
migration process and are presented and shared with
the people with whom they interact in the place of
transit and/or destination. These connections with
culture are an adaptation strategy and a challenge
to be explored by the person who cares for them.
According to the evidence, this strategy is usually
the most complex to carry out by the community
receiving migrants but the most important in the
process of integration into a territory, a language,
educational opportunities, professional training
and economic independence, which allows MPW
to ensure a future for themselves, their unborn
baby, their family, and achieve a reality consistent
with their experience. 539

Comprehensible language strategy: A constant
two-way challenge. The challenge that the
pregnant woman faces when trying to be
understood in the new reality in which she lives
occurs in two situations: the first comes from her
reality and projection to the environment, and the
second from the communication and relationship
with others when aiming to receive support and
improve the health situation and the bond with
her unborn child. In the reviewed literature, the
MPW's constant search for a comprehensible
language to improve her health, reduce anxiety

and fear, through communication with the people
who care for her is highlighted.?”:'® One of the
ways in which the migrant pregnant woman
makes her situation known is by making herself
visible, another is by achieving understandable
communication with the person who cares for her,
and the last is by making her culture and customs
in health care manifest for her reality to be
understood.®7: 38 |n the last aspect, the literature
considers it relevant that the health professional
who cares for the MPW has knowledge about their
beliefs, customs, rituals, traditions, and provides
comprehensive and individualized care.1®

Positive attitude strategy to promote maternal
health. The most effective strategy to cope
with the adversities of the life events or health
challenges that arise during the migration process
for the MPW is to concentrate and use selective
attention to create a positive attitude towards
pregnancy, life and health to carry a healthy
pregnancy.?® 3940 |n general terms, the support
provided in preparation courses for motherhood
and fatherhood, attendance at prenatal check-
ups, accompaniment and follow-up of indications,
timely access to health services, and motivation
to carry out activities pleasant for the migrant
pregnant woman could reduce the negative
stimulus triggered by the problems associated with
migration and thus improve health conditions,
promoting the well-being of the maternal-fetal
relationship.(9:20

Social support strategy: A predictor of maternal
health. This strategy will have an effect on the
outcome of pregnancy depending on the strength
with which it occurs, that is, the greater the
social support, the better the outcome of the
pregnancy and vice versa.?839 This strategy is
developed when it is evident in the literature that
one of the factors generating the most effects
during the gestation of MPW is anxiety about
loneliness, which manifests itself with emotional
and muscular tension, easy crying, startle,
trembling; thus, it constitutes a negative factor
influencing health status.?12® |t is also evident
that MPW with adequate family support in their
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destination express greater satisfaction with the
way they and their family share time, space or
money, which generates a positive strategy for
adaptation.®® According to the reviewed articles;
although the support of others is declared, it is
not always perceived by the migrant pregnant
woman; therefore, the MPW network could be
made up of relatives, friends and social networks,
which reduce anxiety and fear. It was found that
the main source of emotional support for MPW
are people not related to their family.“?

Discussion

The articles review shows the coping strategies
for the adaptation of MPW with respect to their
health. These strategies are related and applied
to those proposed by Callista Roy, in the Middle-
Range Theory of Adaptation to Life Events, taking
into account that migration, as a life event, when
presented with pregnancy, becomes a health
challenge 4%

Social support is the strategy most evidenced
in literature, which is related to the strategy of
counting on others proposed by Roy.“243) The
two strategies are intended to demonstrate the
importance of support networks to generate a safe
and quality pregnancy, which is consistent with
studies carried out in Asia on the experiences of
migrant women, which found that the adaptation of
migrants was carried out through the development
of social networks, strong bonds with non-family
groups in receiving countries, and the maintenance
of transnational ties with relatives from the country
of origin and the partner, given that if a MPW has a
weak family and marital relationship, this becomes
a predictor of anxiety, depression and other mental
health problems during pregnancy. @747  The
social support available to the migrant pregnant
woman can be a predictor for the positive outcome
of pregnancy, so it is important to characterize
them in the transit and destination territories as a
support strategy for maintaining her health during
pregnancy.“# 49
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Comprehensive language, as a strategy, relates
to common language and the unique union and
connections found in Callista Roy’s middle-range
theory.!® These strategies seek to generate an
alert for the staff and institutions that provide care
in the search for an understanding, empathetic,
humanized, and inclusive relationship with
the MPW.“® To confirm the above, a review
of qualitative synthesis carried out in 2018
evidences that the access and use of health
care for the pregnant migrant was hindered by
structural, organizational, social, personal, and
cultural barriers of the health institution; care
experiences included negative communication,
discrimination, poor relationships with health
professionals, cultural shocks, and negative
experiences of clinical intervention, which
generated anxiety and fear.“® A study carried
out in South America indicates that the practices
carried out by migrant pregnant women are
rooted in their beliefs, myths, and cultural values
inherited from generation to generation, which
must be identified by health personnel to offer
culturally congruent language and care. “? In a
meta-synthesis carried out on interculturality in
pregnant migrant women, it is confirmed that the
barriers to care fluctuate within the divergence of
concepts, little credibility, lack of knowledge of
capabilities and limitations, as well as negative
experiences in caring for MPW.5® |n conclusion,
it is important to generate intercultural care skills
in the people who care for the migrant population
that can generate a comprehensive language that
involves aspects of humanization and empathy
towards the vulnerable population.®?!: 52

The emotional regulation and transfer strategy
found in the literature is related to the coping
strategy proposed by Roy. Being strong during the
physical and psychological changes of pregnancy,
generates a potential risk for women, which
in combination with those of migration, could
trigger a deficit in maternal well-being.®3*% When
migration involves too many challenges, the most
effective strategy that MPW applies is emotional
regulation and transfer, which, combined with a
positive attitude toward motherhood, facilitates
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health maintenance.®>% This coincides with a
study carried out in 2017, in which the migration
status has a negative effect on perinatal mental
health for those who have a poor family support,
who do not have a job, are in a precarious
immigration situation and/or relationship conflicts;
however, when they present an empowerment
of their role, personal strengths, family and
community emotional resources they have the
strength to resist and continue maintaining
their health during pregnancy. ®” Another study
reported in North America indicated how pregnant
Mexican migrants had a positive outcome of their
pregnancy despite not obtaining prenatal medical
care. MPW were guided by beliefs, values, and
traditions about self-care during pregnancy
related to what to eat, what not to eat, how
much exercise and sleep to get, how to avoid
stress by exercising, sleeping, and how to stay
healthy during pregnancy. They turned to Mexican
cultural traditions of care during pregnancy, which
allowed them a safe birth.®® Consequently, being
strong could represent a state of survival for the
migrant pregnant woman and her baby, thus it is
considered an important pillar to address it from
the motivation and work in health and community
networks. %960

Conclusion. According to the literature reviewed
and its connection with Roy’s Middle-Range
Theory of Life Events, the coping strategy most
commonly used by pregnant migrant women to
preserve their health and support their adaptation
during pregnancy is social support. This includes
establishing positive relationships with others,
as well as forming or participating in support
networks in their countries of origin, transit, and
destination. The “being strong” strategy reflects a
state of survival for both pregnant migrant women
and their children, constituting an essential pillar
within community support networks and health
systems.

The positive behaviors identified in the literature
are oriented toward problem-solving and the
mobilization of knowledge, skills, and emotional
resources that allow them to maintain a positive

attitude toward life and health, contributing to the
reduction of mental health disorders. Likewise,
the use of understanding language by healthcare
personnel, working with migrant women in the
coping process, reduces anxiety and fear. In this
sense, the cultural competence that professionals
must develop when faced with migration
phenomena is essential to guarantee equitable,
high-quality, and humane maternal care.

Finally, connecting with themselves, their
ancestors, and the future enables pregnant migrant
women to maintain their overall health and build a
new reality in their host territories.

Recommendations: This review recommends that
public policies and maternal and perinatal health
programs, as well as community health programs,
recognize the need and importance of creating
social support groups in transit and destination
countries to welcome, accompany, and support
pregnant migrant women in their processes
of change and adaptation, creating inclusive,
individualized, and culturally sensitive spaces.

Implications for practice: This review will help
professionals and health systems understand
the situation experienced by pregnant migrant
women, as it invites reflection on the importance
of implementing care protocols tailored to their
needs and developing research projects aimed
at achieving better outcomes during pregnancy,
childbirth, and the postpartum period for pregnant
women during the migration process.

Limitations of the study. There is little research
on the strategies used by migrants to adapt and
take care of themselves during pregnancy in a
new territory, in addition to the scarce regulations
available to support them. The studies found are
approached from specific contexts; there is not
enough evidence of literature for the care of the
pregnant woman, a situation that demands new
studies on pregnancy care during migration.
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Prenatal care with blind pregnant women: validation of
an instrument for nurses on knowledge, attitude and
practice

Abstract

Objective. To verify evidence of validity of the instrument “Knowledge, Attitude,
and Practice of Nurses in Prenatal Care for Visually Impaired Pregnant Women”.
Methods. Methodological study to assess content validity with the participation of
22 expert nurses (11 from the area of Sexual and Reproductive Health and 11 from
the area of People with Disabilities). The instrument was adapted into a Google
Forms questionnaire and assessed Objectivity, Clarity, and Relevance. The data were
analyzed using the Content Validity Coefficient and Content Validity Ratio, in addition
to calculating Cronbach’s Alpha for internal consistency. Ten generalist nurses from
Primary Care participated in the semantic validation, evaluating comprehension,
relevance, and possible adjustments to the instrument, with calculation of the
Semantic Concordance Index. Results. The instrument obtained an overall Content
Validity Coefficient above 0.90 for objectivity, clarity, and relevance, with internal
consistency (Cronbach’s Alpha = 0.89). The experts’ suggestions improved the
wording and structure. In semantic validation, the Semantic Concordance Index
was 0.97, reinforcing clarity and applicability. Conclusion. The instrument showed
evidence of content validity, being objective, clear, and relevant for assessing the
Knowledge, Attitude, and Practice of nurses in the prenatal care of pregnant women
with visual impairment.

Descriptors: health knowledge, attitudes, and practice; prenatal care; nursing care;
primary health care; people with visual impairments.

Atencion prenatal a mujeres embarazadas ciegas:
validacion de un instrumento para enfermeros sobre
conocimientos, actitudes y practicas

Resumen

Objetivo. Evaluar la validez del instrumento “Conocimientos, Actitudes y Practicas
de Enfermeras en la Atencién Prenatal de Embarazadas con Discapacidad
Visual”. Métodos Estudio metodolégico que analiz6 la validez de contenido con
la participacion de 22 enfermeras especialistas, 11 del area de Salud Sexual y
Reproductiva y 11 del area de Discapacidad. El instrumento se aplico en Google
Forms y se evaluaron la objetividad, claridad y relevancia de cada una de sus
preguntas. Se utilizaron el Coeficiente y la Razén de Validez de Contenido, ademas
del Alfa de Cronbach para evaluacion de la consistencia interna. También se realizd
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validacion semantica con la participacion de diez enfermeras generalistas del area
de Atencion Primaria, considerando comprensién, pertinencia y ajustes, a través
del indice de Concordancia Semantica. Resultados. El instrumento alcanzé un
Coeficiente de Validez de Contenido superior a 0.90 en los tres criterios y un Alfa
de Cronbach de 0.89, indicando consistencia interna adecuada. Las sugerencias de
los expertos contribuyeron a mejorar la redaccion y la estructura. En la validacién
semantica, el indice de Concordancia Semantica fue de 0.97, confirmando claridad
y aplicabilidad. Conclusion. El instrumento mostr6 evidencia sélida de validez de
contenido, siendo objetivo, claro y relevante para evaluar conocimientos, actitudes y
practicas de enfermeras en la atencién prenatal de embarazadas con discapacidad
visual.

Descriptores: conocimientos, actitudes y practica en salud; atencién prenatal;
atencion de enfermeria; atencién primaria de salud; personas con dafio visual.

Pré-natal com gestante cega: validacao de instrumento
para enfermeiros sobre conhecimento, atitude e pratica

Resumo

Objetivo. Verificar evidéncias de validade do instrumento de “Conhecimento, Atitude
e Préatica de Enfermeiros no pré-natal de gestantes com deficiéncia visual”. Métodos.
Estudo metodolégico para avaliar a validade de contetido com a participacao de 22
enfermeiros especialistas (11 da area de Sadde Sexual e Reprodutiva e 11 da area
de Pessoas com Deficiéncia). O instrumento foi adaptado em formulario no Google
Forms e avaliou Objetividade, Clareza e Relevancia. Os dados foram analisados por
meio do Coeficiente de Validade de Conteldo e Razédo de Validade de Conteldo,
além do célculo do Alpha de Cronbach para consisténcia interna. Dez enfermeiros
generalistas da Atencao Primaria participaram da validagdo semantica, avaliando
compreensao, relevancia e possiveis ajustes no instrumento, com calculo do indice
de Concordancia Semantica. Resultados. Instrumento obteve Coeficiente de Validade
de Contelido global acima de 0.90 para objetividade, clareza e relevancia, com
consisténcia interna (Alpha de Cronbach = 0.89). As sugestdes dos especialistas
aprimoraram redacao e estrutura. Na validagao semantica, o indice de Concordancia
Semantica foi 0.97, reforcando clareza e aplicabilidade. Conclusao. O instrumento
apresentou evidéncias de validade quanto ao conteldo, sendo objetivo, claro e
relevante para avaliar o Conhecimento, Atitude e Pratica de enfermeiros no pré-natal
de gestantes com deficiéncia visual.

Descritores: conhecimentos, atitudes e pratica em salde; cuidado pré-natal;
cuidados de enfermagem; atencao primaria a salide; pessoas com deficiéncia visual.
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Introduction

exual and reproductive health care for women with disabilities has

often been surrounded by stigmas that directly impact the care

provided to this population. However, the equitable process that

guides the Unified Health System (SUS) requires professionals to be
prepared to serve all individuals, regardless of color, race, ethnicity, disability,
or vulnerability, necessitating methods that promote comprehensive care.®V
The lives of women with visual impairments are still hampered by attitudinal
barriers on the part of professionals and the community, which reinforce the
precept that people are asexual.® Furthermore, ableism persists, permeating
discourse that characterizes them as incapable of fully developing the role
of motherhood, or even of gestation, due to a limited view of their disability,
without considering desires and plans these women.®

Besides issues related to attitude, the technical and care practices of health
professionals, including nurses, face limitations related to their educational
path. The lack of classes and content related to the care of Persons with
Disabilities (PwD) constitutes a significant gap and can directly impact the
quality of services provided to this population.® In this context, the development
of Knowledge, Attitude, and Practice (KAP) assessment instruments emerges
as a relevant tool, as it allows for the assessment of gaps in knowledge,
behaviors, or attitudes that can become barriers to care. Furthermore, it
can identify irregularities in the care provided, enabling interventions to be
established that facilitate practices free from prejudice, discrimination, and
ableism.®

To ensure an accessible and effective healthcare system, the development
of instruments that identify the main gaps in core aspects of prenatal care
(Knowledge, Attitude, and Practice) and that present evidence of validity could
contribute to the advancement of nursing practices for people with disabilities.
Furthermore, it will help to advance policies aimed at guaranteeing the sexual
and reproductive rights of the public and enable a situational assessment to
promote continuing education methods for professionals. Furthermore, it is
noteworthy that no other KAP instrument related to Persons with Disabilities has
been identified in the literature, nor with specificity for prenatal consultations,
thus presenting an innovative character. Therefore, this study aims to verify
evidence of the validity of the Knowledge, Attitude, and Practice of Nurses
instrument in the prenatal care of pregnant women with visual impairment.

Methods

This methodological study developed and evaluated the validity of a KAP
instrument for assessing nurses’ prenatal consultations with women with
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visual impairments. The study was conducted in
three stages: 1) Selection, content delimitation,
and construction of the KAP instrument; 2)
Assessment of content validity evidence; and 3)
Assessment of semantic validity evidence. The
first stage consisted of delimiting the content used
in the construction of the KAP instrument and was
based on the Nonverbal Communication Model
for Nursing Consultations with blind Patients,®
the Verbal Communication Model with the Blind:
Development and Validation in Consultations with
the blind patient,"” and the Healthcare Guide for
Women with Disabilities and Reduced Mobility®
for inquiries directed at consultations with people
with disabilities, and the Ministry of Health's
Low-Risk Prenatal Care Handbook® for inquiries
related to prenatal consultations.

In the second stage, judges from the Prenatal and
Persons with Disabilities areas assessed content
validity evidence. In the third stage, Primary Care
nurses conducted semantic evaluation, the target
audience for the instrument.

Data collection for the study was conducted online
via email and Google Forms between July 2023
and March 2024. The study population consisted
of experts in the areas of Persons with Disabilities
and Sexual and Reproductive Health, as well as
nurses working in Primary Care.

Regarding the experts, the inclusion criteria
for defining participants were defined based
on attributes that encompassed the experts’
academic and professional characteristics.
Recruitment initially began with research groups
in the areas of health promotion for people
with and without vulnerabilities and Sexual and
Reproductive Health promotion. Subsequently,
the CVs of the previously selected experts were
analyzed on the Lattes Platform, through the
Portal of the National Council for Scientific and
Technological Development (CNPq), and a search
was carried out using the terms “Person with
Disabilities”, “Person with Visual Impairment”,
“Sexual and Reproductive Health” and “Prenatal”

to complement the necessary number. In
total, 46 experts were invited via email and
instant messaging through the social network
WhatsApp, which was part of the researchers’
contact network: 16 from the area of People with
Disabilities and 30 from the area of Sexual and
Reproductive Health; however, 24 experts were
discontinued for not confirming participation. The
final panel consisted of 22 judges, considering
the stratification of 11 from the area of Sexual
and Reproductive Health and 11 from the area of
People with Disabilities."®" A deadline of 20 days
was established for the experts to respond to the
validation instrument. Those who completed the
response within this period were included in the
sample, discontinuing those who did not return
or who left the validation instrument incomplete.

For generalist PHC nurses, we chose to include
those with at least one year of experience
conducting prenatal consultations. Convenience
sampling was conducted through contact
via instant messaging on the social network
WhatsApp, using the referral network technique.
Based on the literature, the number of participants
in this stage should be between 10 and 30. For
this study, the recommended reference framework
was followed, with assessments performed by 10
members of the target audience.V

To characterize expert nurses, the following
sociodemographic variables were selected: gender,
age, current occupation, time since graduation,
highest degree, care experienceinthe areas covered
by the instrument, and research conducted in the
area in the last five years. In turn, to characterize
nurses, the following sociodemographic variables
were selected: gender, age, marital status, time
since graduation, and time in practice, provision
of prenatal consultations for women with visual
impairments, and presence of women with visual
impairments in their area ofexpertise.

Regarding the variables involved in content

validation, all questions were assessed for
objectivity, clarity, and relevance. For semantic
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validation, the following variables were defined:
perception of the instrument, understanding of
the questions, response options, importance
of the questions, changes and additions to the
instrument, and questions not answered. To assess
content validity evidence, an invitation letter
was sent to the experts, presenting the study’s
information, objectives, and methodology. After
confirmation of participation, the data collection
instrument, adapted as a Google Forms®
form, was made available. It was structured in
three parts: 1t Informed Consent Form; 2m.
Questionnaire for the judges’ sociodemographic
and professional characteristics; 3. An adapted
content validation instrument assessed objectivity
(direct, concise, and aligned with the proposal),
clarity (understandable and unambiguous
wording), and relevance (relevant to the topic
and contributing to practice) of each proposed
item, using a Likert scale with “Yes,” “No,” and
“Partially” options, as well as a field for additional
suggestions from the judges.*?

To assess the semantic validity evidence, a form
was sent to the nurses via Google Forms®, also
structured in three parts: 1. Informed Consent
Form; 2", Questionnaire for the sociodemographic
and professional characterization of the nurses;
3, Version of the instrument revised after content
validation, in addition to a semantic validation
instrument adapted from the DISABKIDS semantic
validation instrument in Portuguese.® For content
validation, the Content Validity Coefficient (CVC)
was used, calculating the individual coefficient
(CVCi) and the total CVC (CVCt). Only questions
with inter-expert agreement equal to or greater
than 0.80 were considered valid.®* The Content
Validity Ratio (CVR) was also calculated, assessing
inter-rater agreement on the instrument’s items
using a three-point scale: 3 - Essential to the
instrument; 2 - Useful, but not essential to the
instrument; and 1 - Not necessary. The critical
CVR value considered for the study was 0.418,
defined based on the number of experts who
participated in the study and a significance level
of 0.05.49
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For semantic validation, the proportion of inter-
expert agreement was analyzed using the Semantic
Agreement Index (SIC), which assesses relevant
characteristics of the instrument."® Items were
considered semantically validated when they
reached an agreement greater than 70% (0.70).
An analysis of the construct’s internal consistency
was also performed using Cronbach’s alpha
calculations with a 95% confidence interval. For
this study, a Cronbach’s alpha coefficient equal to
or greater than 0.70 was considered acceptable.”

All study participants signed the Informed Consent
Form and received a copy. The project was
submitted to and approved by the Research Ethics
Committee (REC), underreportnumber6.168.208
e CAAE n° 705324423.3.0000.5576.

Results

Once the components for the instrument were
selected, adaptations were made to meet the
specific needs of prenatal consultations for
women with visual impairments, resulting in the
first version of the survey. This initial version of
the instrument included 40 questions: 13 in the
knowledge domain, 13 in the attitude domain and
14 in the practice domain, with two subjective
questions. The instrument then underwent
content validation.

The content validation stage involved 22 judges,
11 of whom were experts in the area of Persons
with Disabilities and 11 in the area of Sexual
and Reproductive Health. Of these, 19 (86.36%)
were women, with a higher concentration in the
30-40 age group (59.09%) and predominantly
in teaching (72.73%). It was also observed that
the majority of participants had between 11 and
15 years of training (50%). All sample members
held master’'s degrees, of which 17 (77.27%)
held PhD. The same number reported having
healthcare experience in the areas covered by the
KAP instrument. All had conducted research in
the field within the last five years.
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Regarding the individual CVC of all the evaluators, results within the acceptability parameters
21 items achieved complete agreement among adopted for the study (>0.80), and only two
the evaluators across the three criteria assessed presented lower results, as shown in Table 1.
(CVCi=1.00). Furthermore, 38 items presented

Table 1. Content Validity Indices by dimension and items of the KAP Instrument of the
22 expert judges

Content Validity Indices

Objectivity Clarity Relevance
Dimension/ Content cvC RVC cvC RVC CVC RVC
Number
Knowledge
1 Types of Visual Impairment 1.00 1 1.00 1 0.95| 0.82
2 Visual impairment as a risk factor 1.00 1 0.98 0.91 1.00 1
3 Accessibility 0.93 0.73 0.84 0.45 1.00 1
4 Segregation 0.98 0.91 0.95 0.91 0.98 | 0.91
5. Presence of a companion. 1.00 1 1.00 1 1.00 1
6 Ableism 1.00 1 0.93 0.73 1.00
7 Sexual and reproductive rights. 0.95 0.82 0.95 0.82 0.98 | 0.91
8 Changes in the consultation environment. 1.00 1 0.95 0.82 1.00 1
9 Chair position during the consultation. 1.00 1 1.00 1 1.00 1
10 Intimate or Close Personal Distance. 1.00 1 0.93 0.73 1.00 1
11 Observation of facial and body expressions. 0.93 0.82 0.82 0.36 |0.89| 0.73
12 Presentation of palpation materials. 1.00 1 0.95 0.91 1.00 1
13 Restrictions on motherhood. 0.80 0.18 0.73 0.09 0.95| 0.82
Attitude
14 The nurse should stand and the patient| 0.84 0.45 0.77 0.36 1.00 1
should sit during the consultation.
15 Direct questions to the companion. 1.00 1 1.00 1 1.00 1
16 Greet the pregnant woman at the door and 1.00 1 1.00 1 1.00 1
escort her to the room.
17 Introduce yourself to the pregnant woman 1.00 1 1.00 1 1.00 1
without introducing the other professionals.
18 Provide audio description before the consultation. 0.98 0.91 0.98 0.91 0.89 | 0.73
19 Raise your voice. 1.00 1 1.00 1 1.00 1
20 Describe the room. 1.00 1 1.00 1 1.00 1
21 Maintain eye level with the visually impaired 1.00 1 1.00 1 1.00 1
pregnant woman.
22 Refer the pregnant woman to high-risk pre- 1.00 1 1.00 1 0.91 | 0.82
natal care.
23 The presence of a companion is essential. 1.00 1 1.00 1 0.95| 0.82
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Table 1. Content Validity Indices by dimension and items of the KAP Instrument of the
22 expert judges (Cont.)

Content Validity Indices

Objectivity Clarity Relevance
Dimension/
Number

Attitude

24 Provide guidance on motherhood. 1.00 1 1.00 1 1.00 1

25 Indicate physical touch. 1.00 1 1.00 1 1.00 1

26 Silence after each question. 1.00 1 1.00 1 0.95| 0.91

27 In professional practice, referrals to high-risk | 1.00 1 1.00 1 1.00 1
prenatal care are common.

Practice

28 Maintains effective verbal communication. 1.00 1 1.00 1 1.00 1

29 Accessible health education activities (Sub- | 0.98 0.91 0.98 0.91 1.00 1
jective).

30a Collects health, family, and gynecological his- 1.00 1 1.00 1 1.00 1
tory.

30b Explains the procedure that will be performed 1.00 1 1.00 1 1.00 1
before the examination.

30c Explains test results and serology in an under- 1.00 1 1.00 1 1.00 1
standable manner.

30d Explains folic acid and ferrous sulfate supple- 1.00 1 1.00 1 1.00 1
mentation in an understandable manner.

30e Explains the scheduling of necessary vaccina- 1.00 1 1.00 1 1.00 1
tions in an understandable manner.

30f. Explains vaginal delivery in an understand- 1.00 1 1.00 1 1.00 1
able manner.

30g Explains cesarean delivery in an understand- 1.00 1 0.98 0.91 1.00 1
able manner.

30h Explains signs of labor onset in an under- 1.00 1 1.00 1 1.00 1
standable manner.

30i Explains the stages of labor in an understand- 1.00 1 1.00 1 1.00 1
able manner.

30j Explains risk signals in a comprehensible way. 1.00 1 1.00 1 1.00 1

31 Strategies used to maintain effective commu- 1.00 1 0.98 0.91 0.95| 0.82
nication (Subjective)

CVC Global 0.98 0.99 0.98

CVC: Content Validity Coefficient, CVR: Content Validity Ratio
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Considering the CVR scores, only question 13
scored below the critical value recommended for
the study (0.18) for objectivity, and questions
11, 13, and 14 scored below the critical value
recommended for clarity (0.36; 0.09; 0.36). All
questions scored higher for relevance. Regarding
the overall CVR of the evaluations conducted by
all experts, the instrument presented agreement
scores above 0.90 for all items, exceeding
the recommended level for the study (0.80).
Cronbach’'s alpha test was used to assess
the instrument’'s internal consistency, which
demonstrated high reliability across all items
(0=0.89).

After evaluating each item, space was provided
for suggestions. This identified weightings that
were considered in the composition and structure
of the evaluated questions. All recommendations
were evaluated and, when deemed relevant to
improving the instrument, were accepted. The
main suggestions were to change the wording
of some questions to improve understanding,
changes in the dimension to which the question
belonged and the insertion of practical examples
in the questions that addressed definitions as
shown in Table 2.

Table 2. Suggestions from the 22 content judges and results of the researchers’ analysis

Suggestions made by experts Accepted

03 Introduce elements of the nurse’s daily life to better understand what “urban planning, Yes
architecture, communication” means.

04 Include the term/word/synonym for segregation in parentheses. Yes

06 Include the term/word/synonym for ableism in parentheses. Yes

08 Include changes in positioning so the nurse understands the type of change being Yes
referred to.

09 Although it does require prior knowledge, | believe that the way of acting and behaving No
toward pregnant women with visual impairments is more appropriate to the attitude
domain.

10 If the value of distance is part of a standard, | suggest a multiple-choice question to as- No

sess whether the professional would know how to assess the position between himself
and the patient.

13 | found the question confusing. | suggest rewording it and checking if any words or Yes
punctuation need to be changed to make it clearer.

14 Rewrite the question to be more objective. Yes

28 The professional’s concept of effective communication can influence the answer. | sug- No

gest conceptualizing effective communication applied to PwD.

The experts’ suggestions resulted in the second
version of the KAP assessment instrument for
nurses in prenatal consultations for visually
impaired pregnant women, which remained with
40 items and underwent semantic validation.
The semantic validation stage involved 10 PHC

nurses, eight (80%) of whom were women, aged
between 20 and 30 years (50%), and single
(60%). Furthermore, the results were equal
regarding time since graduation (one to five years)
and five to ten years (50%), and a predominance
of one to three years in the field (50%).
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Furthermore, all participants in the sample had
already provided prenatal consultations in their
care practice. Two (20%) had already provided
prenatal consultations for visually impaired
pregnant women, and six (60%) were unable to

impairments in their area of practice. The results
obtained from the Semantic Concordance Index
(SIC) showed an overall concordance of 97% and
all items presented scores above 90%, as shown
in Table 3.

say whether or not there were women with visual

Table 3. Semantic Concordance Index (SCI) of the KAP Instrument of the 10 Primary
Health Care nurses

Items Response Agreement (n) Disagreement (n)
SCI (%)
What did you think of the instru- Very good/good 10 0 100
ment?
Did you understand the questions? Easy to understand 9 1 90
Did you have difficulty with the No 9 1 90
answer options?
Are the questions important for They are very impor- 10 0 100
assessing KAP in prenatal care for tant
visually impaired pregnant women?
Would you change anything in the No 10 0 100
instrument?
Would you add anything to the No 10 0 100
questionnaire?
Would you not like to answer any No 10 0 100
questions?
General Semantic Agreement 97
Index
in objectivity and two in clarity, but it was decided
g g to modify and maintain the instrument due to the
D ISCUSSION favorable results in relevance. Similar results were

observed in the evaluation of the validity evidence
of the KAP instrument on COVID-19 preventive
measures for prison staff, which presented a CVC
above 0.96 in all items evaluated, demonstrating
consistency in the validation process.*®

The KAP assessment instrument for nurses
providing prenatal care to women with visual
impairments showed consistent validity evidence
in the evaluation of experts in the field of
sexual and reproductive health and people with
disabilities, with an overall CVC above 0.98 in
objectivity, clarity, and relevance, indicating
statistically  significant agreement on the
comprehensiveness of the content selected for
the questionnaire. For the individual CVC of the
questions, there was significant agreement for
most items. Only one item presented a poor score

Regarding the experts, despite the prevalence of
teaching as an occupation (72.73%), a significant
portion reported having healthcare experience in
the field (77.27%). The use of expert selection
criteria that valued not only academic training
but also practical experience contributed to the
improvement of the instrument, enabling closer
ties to the healthcare context inherent to the
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construct’s objective.!? It is noteworthy that the
presence of experts with extensive healthcare
experience in the instrument’s areas of interest,
combined with their academic training, allows for
accurate assessment, ensuring the improvement
of the developed construct and ensuring the
credibility of the version that will later be
administered to the target audience.®??

Furthermore, regarding the CVR evaluation,
the experts considered most of the questions
essential for the instrument, considering the
critical values established for the study. However,
three questions presented inferior results: one for
objectivity and clarity, and two for clarity only.
Because they received positive evaluations for
relevance, the items remained in the instrument
after adjustments for semantic validation. Similar
results and procedures were observed in the
development and validation of content for a
website for patients with coronary artery disease,
which presented CVR results above the cut-off
mean for most of the website’s content items.
However, those that did not reach these results
were evaluated based on the experts’ suggestions
and remained for subsequent lay evaluation.?

Therefore, to assess the instrument’s internal
consistency based on the experts’ assessment,
Cronbach’'s alpha was calculated, which
demonstrated results that ensure high consistency
in the combination of questions. In this regard, a
study that evaluated the psychometric properties of
the dropout factors scale in undergraduate nursing
courses showed similar internal consistency
in the sum of all items, and it was considered
capable of analyzing the situations that influence
dropout.©?? Before the instrument was subjected
to semantic validation, all opinions expressed
by experts aimed at improving the instrument’s
questions were considered, and those deemed
valid by the researchers were accepted. After the
modifications that resulted in the second version
of the KAP instrument, semantic validation was
performed, which consisted of an evaluation by
a portion of the instrument’s target audience.

Regarding the sociodemographic characterization
variables, the sociodemographic profile of PHC
nurses in the state of Paraiba, northeastern Brazil,
showed that of the 462 professionals, just over
93% were female, in contrast to the predominant
age group of 36 to 40 years. Another factor that
differed from that found in this study was marital
status, with a prevalence of married individuals.®?®

In the context of knowledge in the field, it is
essential that nurses identify all the social,
economic, and health conditions of their assigned
population during the territorialization process, so
that actions can be planned and agreed upon that
ensure the universality advocated by the principles
of the Unified Health System (SUS).?* Regarding
the semantic evaluation of the questions, the
results show that for the target audience, the
instrument is good/very good, and the questions
are easy to understand, as are the answer options.
Furthermore, everyone considered the questions
important and assessed KAP in prenatal care for
women with visual impairments. When asked if
they would change or add anything, or if there
were any questions they did not want answered,
the unanimous answer was “no.” Furthermore, no
suggestions were made.

The results showed an overall SCIl of 97%,
which represents excellent semantic agreement.
A similar outcome was observed in a study that
produced and validated a podcast to promote
mental health among primary care users, which
obtained an SClI of 95%.2% Therefore, this
study hopes to contribute to the improvement
of nursing practices aimed at prenatal care for
women with visual impairments. This instrument,
with evidence of consistent validity, will allow
for a situational analysis of care and subsequent
implementation of interventions that will ensure
comprehensive actions and reduce barriers that
directly interfere with motherhood on an equal
footing with other women without disabilities.

As a limitation, following the methodological
framework, the instrument still needs to undergo
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further validation processes with a more
representative sample of the target audience,
which is the proposed follow-up to the study.

The conclusion of this study is that the instrument
presents consistent validity evidence regarding
content, being considered objective, clear, and
relevant for assessing nurses’ KAP in prenatal care
for women with visual impairments. Furthermore,
the questions were considered essential for
the instrument, presenting a CVR above the
cutoff mean in most questions and considered
semantically clear and easy to understand by a

portion of the target audience, demonstrating the
effectiveness of the methodological procedures
adopted for the study.
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Effect of the fluid management nursing intervention

on improving biochemical test results and dialysis
therapy in chronic kidney disease patients: a randomized
controlled trial

Abstract

Objetive. To test the effectiveness of nursing intervention to control fluid volume on
improving laboratory test results and dialysis adequacy in patients with Excess fluid
volume. Methods. This is a randomized, double-blind, parallel-group controlled trial
involving 34 patients with chronic kidney disease and a nursing diagnosis of Excess
Fluid Volume undergoing chronic hemodialysis equally randomized into two groups
(control n=17 and intervention n=17). Data were collected on sociodemographic
and clinical factors, the presence of Excess Fluid Volume, and water balance.
Laboratory parameters, including serum electrolytes, urea, creatinine, and
dialysis adequacy markers, were assessed before and after the intervention. The
intervention consisted of 13 nursing activities, including educational, follow-up,
and reminder components, such as fluid balance monitoring, daily weight control,
edema assessment, laboratory follow-up, and health education on diet and self-
care. The control group received only the usual care provided at the dialysis clinic.
Results. There were significant improvements in laboratory test results and dialysis
adequacy. The statistical difference between the groups was significant in the mean
values of calcium (p<0.001), post-hemodialysis urea (p=0.002), and creatinine
(p=0.006), demonstrating the direct effect of the intervention. In addition, there
were improvements in overall dialysis quality and adequacy measures. Conclusion.
The nursing intervention significantly improved laboratory test results and dialysis
adequacy in patients with chronic renal failure and Excess Fluid Volume, highlighting
its potential for enhancing patient management and nursing care.

Descriptors: renal insufficiency chronic; renal dialysis; water-electrolyte balance;
nursing care.

Efecto de la intervencidon de enfermeria en el manejo
de fluidos para mejorar los resultados de las pruebas
bioquimicas y el tratamiento de didlisis en pacientes con
enfermedad renal crénica: un ensayo controlado aleatorizado

Resumen

Objetivo. Evaluar la eficacia de la intervencion de enfermeria para controlar el volumen
de liquidos en la mejoria de los resultados de las pruebas de laboratorio y en la
adecuacion de la didlisis en pacientes con exceso de volumen de liquidos. Métodos.
Se trata de un ensayo aleatorio, doble ciego, controlado, de grupos paralelos, en el
que participaron 34 pacientes con enfermedad renal crénica y un diagnéstico de
enfermeria de exceso de volumen de liquidos sometidos a hemodialisis crénica,
aleatorizados por igual en dos grupos (control n=17 e intervencién n=17). Se
recopilaron datos sobre factores sociodemograficos y clinicos, la presencia de exceso
de volumen de liquidos y del equilibrio hidrico. Se evaluaron los parametros de
laboratorio, incluidos los electrolitos séricos, la urea, la creatinina y los marcadores
de adecuacion de la didlisis, antes y después de la intervencion. La intervencion
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consistié en 13 actividades de enfermeria, que incluian componentes educativos, de
seguimiento y de recordatorio, como la monitorizacion del equilibrio hidrico, el control
diario del peso, la evaluacion del edema, el seguimiento de laboratorio y la educacién
sanitaria sobre la dieta y el autocuidado. EI grupo control solo recibié la atencién
habitual que se proporciona en la clinica de dialisis. Resultados. Se observaron mejorias
significativas en los resultados de las pruebas de laboratorio y en la adecuacién de la
dialisis. La diferencia estadistica entre los grupos fue significativa en los valores medios
de calcio (p<0.001), urea post-hemodialisis (p=0.002) y creatinina (p=0.006), lo
que demuestra el efecto directo de la intervencion. Ademas, se observaron mejorias
en la calidad general de la diélisis y en las medidas de adecuacion. Conclusion. La
intervencion de enfermeria mejoro significativamente los resultados de las pruebas de
laboratorio y la adecuacion de la dialisis en pacientes con insuficiencia renal crénica
y exceso de volumen de liquido, lo que pone de relieve su potencial para mejorar el
manejo de los pacientes y la atencion de enfermeria.

Descriptores: insuficiencia renal crénica; didlisis renal; equilibrio hidroelectrolitico;
atencién de enfermeria.

Efeito da intervencao de enfermagem na gestao de fluidos
na melhoria dos resultados dos exames bioquimicos e da
terapia de didlise em pacientes com doenca renal créonica:
um ensaio clinico randomizado controlado

Resumo

Objetivo. Testar a eficacia de uma intervengéo de enfermagem para o controle do volume
de liquidos na melhora dos exames laboratoriais e da adequacéo da dialise em pacientes
com diagnéstico de Enfermagem de Excesso de volume de liquidos. Métodos. Trata-
se de um ensaio clinico randomizado, duplo-cego, controlado, em grupos paralelos,
envolvendo 34 pacientes com doenga renal cronica e com a presenga do diagndstico
de Enfermagem Excesso de volume de liquidos, em hemodialise cronica, igualmente
randomizados em dois grupos (controle n=17 e intervencao n=17). Foram coletados
dados sociodemogréaficos e clinicos, a presenca de Excesso de volume de liquidos e
equilibrio hidrico. Os parametros laboratoriais avaliados antes e apés a intervencéo
incluiram eletrélitos séricos, ureia, creatinina e marcadores de adequacao da didlise.
A intervencao consistiu em 13 atividades de enfermagem, incluindo componentes
educativos, de acompanhamento e de lembrete, tais como monitoramento do balanco
hidrico, controle diario de peso, avaliagdo de edema, acompanhamento laboratorial
e educacao em salde sobre dieta e autocuidado. O grupo controle recebeu apenas o
cuidado usual prestado na clinica de dialise. Resultados. Houve melhora significativa
nos exames laboratoriais e na adequacao da didlise. A diferenca estatistica entre os
grupos foi significativa nos valores médios de célcio (p<0.001), ureia pés-hemodialise
(p=0.002) e creatinina (p=0.006), demonstrando o efeito direto da intervencao. Além
disso, observaram-se melhorias na qualidade global e nas medidas de adequacao
da didlise. Conclusao. A intervencao de enfermagem melhorou significativamente os
exames laboratoriais e a adequacdo da dialise em pacientes com insuficiéncia renal
cronica e Excesso de volume de liquidos, destacando seu potencial para aprimorar o
manejo clinico e o cuidado de enfermagem.

Descritores: insuficiéncia renal cronica; diélise renal; equilibrio hidroeletrolitico;
cuidados de enfermagem.
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Introduction

he progressive decline in glomerular filtration rate (GFR) is a

hallmark of chronic kidney disease (CKD), initially evidenced by the

persistent rise in plasma levels of substances normally excreted by

the kidneys, such as urea and creatinine.’ This progressive decline
compromises the body’s ability to eliminate toxic substances, resulting in
a variety of biochemical disorders and potential complications arising from
their accumulation in the body, such as imbalances in calcium, phosphorus,
potassium, sodium, and magnesium, among others.® Electrolyte imbalance
in this population can lead to water overload, serious cardiac complications,
muscle weakness, neurological and renal problems, worsening their prognosis.®
The risk factors for mortality in chronic hemodialysis patients are not well
understood, but there is a positive association between hypokalemia,
hyponatremia, and hyperphosphatemia and a significant risk of mortality.”
Therefore, electrolyte shifts are among the most important factors in
hemodialysis patients.®

Hemodialysis therapy plays a critical role in the regulation of these electrolytes
but is directly related to the challenge of controlling Excess fluid volume (EFV)
in these patients, which can lead to greater hemodynamic instability.® In this
context, nurses play an essential role in maintaining adequate electrolyte and
laboratory balance, assuming responsibilities that range from direct assistance
during hemodialysis therapy to educating and guiding patients on various
aspects of self-care and management of the individual’s renal and general
condition.” The interventions envisaged by nurses in this context, especially
those supported by the Nursing Interventions Classification (NIC), not only
have the potential to improve the results of biochemical and laboratory tests in
patients with end-stage CKD, but also aim to significantly improve the patient’s
quality of life and safety.® This goal will be achieved through precise control
of fluid and electrolyte balance, careful evaluation of clinical observation
and analysis of laboratory and biochemical test results, and measurement of
dialysis adequacy for these patients.®

There is a clear and urgent need for effective management of laboratory
abnormalities in patients with CKD and EFV because of their significant
impact on the quality of life and prognosis of these patients. The current
literature presents research on the importance of volume control and dialysis
adequacy, as well as studies demonstrating the relationship between
electrolyte imbalances and complications in patients with CKD.®&2 However,
there is a gap in specific nursing interventions focused on optimizing care
and reducing the risk of complications associated with biochemical changes
and inadequate dialysis. Most research focuses on medical or technological
interventions, leaving the critical role of nursing in the management of these
patients in the background.
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Although fluid intake is not a primary factor in
altering laboratory values, its analysis remains
relevant for monitoring physiological status,
identifying potential variations in plasma osmolality,
electrolytes, and renal function. Additionally, it
helps detect unexpected side effects, such as fluid
overload or dehydration, and allows for correlations
with other clinical indicators that may influence the
body’s response. Furthermore, it ensures the safety
of the intervention by preventing physiological
imbalances and providing complementary data
for a comprehensive understanding of its effects.
Therefore, the aim of this study was to test the effect
of the nursing intervention Fluid Volume Control on
the improvement of laboratory tests and dialysis
adequacy in patients with excess fluid volume. This
research fills the identified gap and contributes to
the literature with evidence on the effectiveness of
nursing interventions in this context.

Methods

Design. This is a randomized controlled trial (RCT),
with two parallel groups, conducted in a dialysis
center in Brazil from August 2022 to May 2023.
The study followed the Consolidated Standards
of Reporting Trials (CONSORT) guidelines. The
study was also registered in the Brazilian Clinical
Trials Registry (REBEC) - RBR-2DD6X6R.

Sample and recruitment. The population of this
study was made up of patients with chronic renal
failure undergoing hemodialysis in a dialysis
center that serves approximately 140 patients
from 13 cities, with 3 shifts, every day of the
week. The population was defined as finite and
relatively small. All patients were screened, and
those meeting the inclusion criteria were invited
to participate. No formal sample size calculation
was conducted; instead, a convenience sample
comprising all eligible patients from this finite
population was adopted. A total of 34 patients
were included in the final sample and randomized
into two groups: Intervention Group (IG, n = 17)
and Control Group (CG, n = 17). The inclusion

criteria for the study were: a medical diagnosis of
chronic kidney disease, undergoing hemodialysis
treatment for a minimum of 8 months, enrollment
and follow-up at the designated dialysis clinic, and
being of legal age (>18 years). For participants in
the RCT, the inclusion criteria were further specified
as follows: a medical diagnosis of chronic kidney
disease, undergoing hemodialysis for at least 8
months, age >18 years, a nursing diagnosis of
excess fluid volume® at baseline, and scoring
less than 4 points on the average indicators of
the Nursing Outcomes Classification (NOC) scale
for water balance'? at baseline. Exclusion criteria
included any condition impairing mental capacity to
understand and cooperate with the study, assessed
using the Mini-Mental State Examination.!?
Withdrawal criteria encompassed patient death,
transfer to another dialysis clinic, hospitalization
during the study period, missing a hemodialysis
session on the day of intervention or outcome
assessment, kidney transplantation, discharge due
to improved renal function, or voluntary withdrawal
at any point during the study.

Randomization. Randomization was conducted
by an independent staff member, not otherwise
involved in the study, using the Research
Randomizer application. The allocation sequence
was generated with simple 1:1 randomization,
without  blocks or restrictions.  Although
participants were aware of their group allocation
due to the nature of the intervention, the trial
adopted a double-blind design since both outcome
assessors (laboratory staff) and the statistician
were blinded to group assignment. Clinical staff
at the dialysis center were also not informed of
which patients belonged to each group. Both
groups received the same routine dialysis care,
with the structured nursing protocol being the only
additional component for the intervention group.

Variables. The main explanatory variables assessed
in the study included the sociodemographic and
clinical characteristics of the participants, serving
as both predictors and prognostic variables.
It is important to emphasize that in RCTs, the
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intervention under investigation should be the sole
variable differing between groups. Biochemical
test values for each participant were obtained
directly from the dialysis center’s laboratory and
biochemical test software. These values were
collected both before and after the intervention
in both groups to ensure accurate and consistent
measurement of biochemical outcomes. The
outcome variables were: 1) the change in results
of biochemical tests related to fluid volume and
hemodialysis  (pre-hemodialysis urea, post-
hemodialysis urea, creatinine, potassium,
phosphorus, calcium, hemoglobin and hematocrit)
between patients in the intervention group and
those in the control group; 2) the change in dialysis
adequacy measures (URR - Urea Reduction
Rate; and Kt/V - used to assess the adequacy of
hemodialysis treatment, where it reads: Dialyzer
urea clearance multiplied by dialysis time divided
by the volume of urea distribution, which is
approximately equal to the patient’s total body
water). Both results were observed in both
groups. These biochemical tests were selected
because they have been reported to be relevant for
analyzing the quality of hemodialysis in patients
with CKD and because they are widely prescribed
for analysis in this population.®® Therefore, these
electrolytes were used to evaluate the effect of the
proposed intervention on improving their results
and dialysis adequacy. The use of furosemide was
considered as a possible confounding variable. The
data analyzed showed that this medication was
present in 23.5% of the control group and 35.3%
of the intervention group, but this difference
was not statistically significant (p=0.708).
Nevertheless, we decided to use linear regression
to adjust the risk estimates to account for this
confounding variable and its possible relationship
with the outcome variables.

Instrument and outcome measures. Four
instruments were used to collect data. The first
allowed the researcher to monitor and control
the process of selecting participants, as well as
obtaining their sociodemographic and clinical data.
The second aimed to identify the presence of excess

Invest Educ Enferm. 2025; 43(3): el12

fluid volume. The third allowed the measurement
of water balance. Finally, the fourth instrument
refers to the 13 groups of activities that make up
the intervention carried out for the intervention
group. The full version of the instrument can be
found in the study by Azevedo et a/.®

Data collection and research protocol. The
research team consisted of members of a research
group on chronic non-communicable diseases,
including senior nursing students, clinical nurses,
and nursing researchers with master's and
doctoral degrees. The lead researcher coordinated
the process and developed the clinical cases used
in the simulations. The intervention group received
the structured nursing protocol in addition to
routine dialysis care, whereas the control group
received only the routine care usually provided at
the clinic. This was a IV phases study:

Phase | - Baseline, the research was presented,
and participants were recruited. The 139 patients
(total population) were screened to select a
significant target population that met the defined
inclusion criteria. Three months were dedicated
to this phase, with recruitment taking place in
the clinic itself. Patients who agreed to participate
were taken individually to a private room where
they underwent a nursing consultation to verify
the inclusion and exclusion criteria.

Phase Il - Reassessment, there was a one-month
reassessment of the subjects potentially selected
to make up the research sample. This phase was
considered necessary because of the mutability
of human responses, which can worsen, become
chronic, or even disappear. After the reassessment
of the patients, the clinical indicators to be
compared with the outcome were evaluated.

Phase Il - the intervention is applied to the IG.
This phase lasted one month and took place in
the health center itself, before the hemodialysis
session. The intervention was carried out through
a nursing consultation, following the protocol of
Azevedo et al.® with the aim of achieving and
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maintaining good biochemical results, as well as
an excellent measure of dialysis adequacy, through
an adequate water balance in people undergoing
hemodialysis. The intervention comprised 13
distinct activities aimed at managing fluid volume:
(1) Daily weighing and trend monitoring, (2)
Keeping accurate records of intake and output, (3)
Monitoring laboratory results for fluid retention,
(4) Monitoring hemodynamic status, including
mean arterial pressure, (5) Monitoring vital signs,
as appropriate, (6) Monitoring indicators of fluid
excess/retention, as appropriate, (7) Monitoring
the patient’s weight change before and after
dialysis, as appropriate, (8) Assessing the location
and extent of edema, if present, (9) Monitoring
food/fluid intake and calculating daily caloric
intake, if appropriate, (10) Advising the patient
on fasting for laboratory and biochemical tests,
if appropriate, (11) Distributing fluid intake over
24 hours, if appropriate, (12) Advising family
members and/or caregivers on assisting the patient
with eating, if appropriate, and (13) Alerting the
medical team to cases of worsening signs and
symptoms of fluid overload. The implementation
of the different groups of activities in the
intervention required the adoption or development
of different tools. For the activities in groups 1 and
7, a diary was developed to allow participants
to record their daily weigh-ins. For groups 2, 6
and 11, a diary was developed to record daily
intake and excretion. In addition, an illustrated
e-book developed by a team of nephrologist
nutritionists was used to provide nutritional
guidance.'® For the activities in groups 3, 10
and 13, the monthly laboratory tests collected
and provided by the dialysis clinic were used. For
the activity “Conduct health education activities
on nutrition during the hemodialysis session”, an
educational intervention was conducted using a
quiz format. This interactive educational action
took place during the hemodialysis sessions with
participants in the intervention group. The quiz
guestions and the topics discussed were based
on the literature consulted in narrative form.1419
All the activities described in this intervention,
both those that contribute directly and those that

contribute indirectly to the achievement of the
proposed objective, were fully implemented. The
last-mentioned tools did not require validation
or analysis, as they were simple daily records
of weight and intake/excretion. However, all
supplementary materials were discussed by
members of a research group specializing in
chronic non-communicable diseases, composed
of postdoctoral fellows, physicians, masters,
master’s students, and undergraduate nursing
students. Routine interventions in the dialysis
clinic included various activities, such as daily
bedside visits by the physician and nurse, weekly
multidisciplinary visits involving the physician,
nurse, dietician, psychologist, and social worker,
and office consultations in case of significant
changes in laboratory and/or imaging tests.
All professionals on the unit provided regular
instruction on fluid and electrolyte control,
arteriovenous fistula maintenance, and general
catheter care as part of their work routines.

Phase IV - outcomes evaluation: semiological
evaluation was conducted at the health facility
prior to the hemodialysis session, and laboratory
tests were performed both before and after the
session. Participants in the intervention group were
informed that their involvement in the research
would occur at two additional points after the
baseline and reassessment: the first point focused
on the application of the proposed intervention,
and the second point involved verifying the study’s
outcomes. Participants in the control group were
informed that their contribution to the study would
only occur at two points: at the baseline and at
the final review of the study outcomes.

Data analysis. The analyses encompassed
comparisons both within each group (intra-
group) and between groups (inter-group).
Between-group comparisons utilized Fisher’s
exact test for qualitative variables and the Mann-
Whitney test for quantitative variables due to
the nonparametric nature of the data and the
small sample size. Within-group comparisons
employed McNemar'’s test for qualitative variables
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and Wilcoxon's test for quantitative variables.
Furthermore, linear regression was employed to
assess group effects on numerical variables, with
consideration given to furosemide usage as a
potential confounder. All statistical analyses were
conducted at a significance level of a=5%, with
associations deemed significant at p<0.05. Stata
software version 13 facilitated these analytical
procedures, enabling a thorough evaluation of the
intervention’s impact on study outcomes.

Ethical considerations. The research strictly
complied with ethical and legal principles,
was approved by the Institutional Research

Ethics Committee for studies involving human
subjects under registration number CAAE
56761422.6.0000.5576, and all participants
signed a written informed consent form.

Results

Recruitment and retention

All subjects in the study population (n=139) were
examined as shown in Figure 1. From the initial
baseline of 92 subjects, 22 were excluded for lack
of EFV19, 20 for water balance >4 points on the
NOC scale'?, 9 for both lack of EFV and water
balance >4 points on the NOC scale, 2 died before
the intervention, and 2 were discharged due to
successful transplantation and improved renal
function, leaving 37 subjects. After reassessment,
1 was transferred and 2 withdrew, resulting in
their exclusion from the study. After applying the
inclusion, exclusion, discontinuation, and dropout

criteria, 34 individuals were included in the study.

Figure 1. Flowchart for a detailed understanding of the procedures adopted for the
execution of the randomized clinical trial.

Enroliment

Assessed for eligibiity (n=139)

Excluded (n=105)
+ Not meeting inclusion criteria (n=76)

*| + Declined lo participate (n=20)
+ Other reasons (n=9)

Randomized (n=34)
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Allocated to proposed intervention - Intervention Group Allocated to conventional intervention - Control Group
(n=17) (n=17)
v [ FolowUp | i
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n=0)
Discontinued intervention (give reasons) (n=0) Discontinued intervention (give reasons) (n=0)
v [ Aﬂalys‘s ] ¥
Analysed (n=7) Analysed (n=17)
+ Excluded from analysis (give reasons) (n=0) + Excluded from analysis (give reasons) (n=0)
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Sociodemographic and clinical
characterization of the sample

The sociodemographic and clinical characteristics
of the study population are summarized in Table 1.
In this study, women predominated (61.8%), and
the mean age of participants was 61.7 years.
Most were married (55.9%; n = 19), and 97.1%
(n = 33) underwent three hemodialysis sessions
per week, with 52.9% (n = 18) having sessions of
four hours or more. Control of underlying medical
conditions was considered adequate in 61.8%
(n = 21), and adherence to treatment was
reported by 82.4% (n = 28). In all cases, there
was similarity between the control and intervention
groups, as p>0.05.

Regarding comorbidities, 41.2% (n = 14) had
diabetes mellitus, 76.5% (n = 26) had systemic

arterial hypertension, and 58.8% (n = 20)
had heart failure. In terms of pharmacological
treatment, 85.3% (n = 29) used erythropoietin,
73.5% (n = 25) received intravenous iron,
67.6% (n = 23) used folic acid, 64.7%
(n = 22) used vitamin B-complex, and 50%
(n = 17) wused sevelamer hydrochloride.
Furosemide was used by 29.4% (n = 10)
of participants, with no significant difference
between groups (p = 0.708). In general, there
was no significant difference in the distribution
of medications (p > 0.05), except for carvedilol
25 mg: 26.5% (n = 9) of participants used this
drug, with one in the control group and eight in
the intervention group, showing a statistically
significant difference (p = 0.017). Despite this,
carvedilol use did not influence the outcomes of

this study.

Table 1. Distribution of participants in the intervention group and control group by
sociodemographic and clinical variables.

Variables Total (n=34) CG (n=17) IG (n=17) p-value
Sex; n (%) 0.500°
Male 21 (61.8) 11 (64.7) 10 (58.8)
Female 13(38.2) 6 (35.3) 7 (41.2)
Age; Mean + SD 61.7+12.2 64.4+9.8 59.1+14.0 0.228°
Marital status; n (%) 0.6572
Single 9 (26.5) 3(17.6) 6 (35.3)
Married 19 (55.9) 10 (58.8) 9 (52.9)
Widower 3(8.8) 2(11.8) 1(5.9)
Divorced 3(8.8) 2(11.8) 1(5.9)
Ethnicity; n (%) 0.3492
White 6(17.6) 2(11.8) 4 (23.5)
Black 5(14.7) 4 (23.5) 1(5.9)
Mixed 23 (67.7) 11 (64.7) 12 (70.1)
Education; n (%) 0.1352
No formal education 9 (26.5) 7 (41.2) 2(11.8)
Incomplete primary school 16 (47.1) 8 (47.0) 8 (47.0)
Complete primary school 4(11.8) 1(5.9) 3(17.7)
Complete high school 5(14.7) 1(5.9) 4 (23.5)
Religion; n (%) 1.000?
Affiliated 32(94.1) 16 (94.1) 16 (94.1)
Unaffiliated 2 (5.9) 1(5.9) 1(5.9)
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Table 1. Distribution of participants in the intervention group and control group by
sociodemographic and clinical variables. (Cont.)

Variables Total (n=34) CG (n=17) IG (n=17) p-value
Living arrangement; n (%) 0.539°
Alone 2 (5.9) 1(5.9) 1(5.9)
With a partner 9 (26.5) 3(17.7) 6 (35.9)
With family 22 (64.7) 13 (76.5) 9(52.9)
Friends and/or acquaintances 1(2.9) 0 (0.0) 1(5.9)
Employment status; n (%) 0.227
Employed 2 (5.9) 1(5.9) 1(5.9)
Unemployed 3(8.8) 0(0.0) 3(17.6)
Retired 29 (85.3) 16 (94.1) 13 (76.5)
Monthly income 0.773°
Mean 1513.9+773 1464.9+533.4 1562.8+£972.2
Number of hemodialysis sessions; n (%) 1.000?
Three 33(97.1) 17 (100.0) 16 (94.1)
Four 1(2.9) 0(0.0) 1(5.9)
Duration of sessions; n (%) 0.7322
2 to 4 hours 16 (47.1) 7 (41.2) 9(52.9)
>4 hours 18 (52.9) 10 (58.8) 8(47.1)
Control of underlying diseases; n (%) 0.481°
Adequate 21 (61.8) 12 (70.6) 9 (52.9)
Slightly adequate 12 (35.3) 5(29.4) 7 (41.2)
Not adequate 1(2.9) 0(0.0) 1(5.9)
Knowledge about chronic kidney disease 0.1692
(CKD); n (%)
Adequate 16 (47.1) 7 (41.2) 9 (52.9)
Slightly adequate 14 (41.2) 6 (35.3) 8 (47.1)
Not adequate 4(11.8) 4 (23.5) 0 (0.0)
Treatment adherence; n (%) 0.7942
Adequate 28 (82.4) 15 (88.2) 13 (76.5)
Slightly adequate 4(11.8) 1(5.9) 3(17.7)
Not adequate 2 (5.9) 1(5.9) 1(5.9)
Percentage of post-hemodialysis weight 0.141a
loss; n (%)
8-14% loss 1(2.9) 1(5.9) 0 (0.0)
5-8% loss 11 (32.4) 3(17.7) 8(47.1)
1-4% loss 21 (61.8) 12 (70.6) 9 (52.9)
No change 1(2.9) 1(5.9) 0 (0.0)
Depression; n (%) 0.656°
Present 6(17.7) 4 (23.5) 2(11.8)
Absent 28 (82.3) 13 (76.5) 15 (88.2)
Transplanted; n (%) 0.2592
Yes 1(2.9) 1(5.9) 0(0.0)
No 33 (97.1) 16 (94.1) 17 (100.0)
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Table 1. Distribution of participants in the intervention group and control group by
sociodemographic and clinical variables. (Cont.)

Variables Total (n=34) CG (n=17) IG (n=17)
Hemodialysis time (months); Mean = SD 56.6+29.7 54.6+28.5 58.5+31.4
Patient’s initial weight; Mean + SD 66.2+16.1 68.4+14.8 64.1+17.5 0.352°
Height; Mean + SD 1.59+0.1 1.57+0.1 1.60=+0.1 0.730r
BMI; Mean = SD 26.3+6.4 27.6+6.2 25.0+6.5 0.101°
Blood type and Rh factor; n (%) 0.653°
A+ 9 (26.5) 3(17.6) 6 (35.3)
B+ 5(14.2) 3(17.6) 2(11.8)
AB+ 1(2.9) 1(5.9) 0 (0.0)
O+ 18 (52.9) 9 (53.0) 9 (52.9)
0O- 1(2.9) 1(5.9) 0 (0.0)

a: Fisher’s exact test; b: Mann-Whitney test; Minimum Wage: approximately 250 US dollars (August 2022 — May 2023).

Effect of the Intervention

The distribution of subjects in terms of
laboratory and biochemical tests at baseline was
comparable between CG and IG. Among the ten
parameters evaluated, there were no statistically
significant differences (p>0.005) in eight of
them (Phosphorus, Potassium, Calcium, Pre-
Hemodialysis Urea, Post-Hemodialysis Urea,
URR, Creatinine, Kt/V) (Table 2). However,
baseline comparison between CG and IG revealed
significant differences in hematocrit (p<0.001)
and hemoglobin (p=0.002).

At baseline, the mean hematocrit was 43.3+4.1
in CGand 37.1=5.0in IG, indicating a significant
group difference (p<0.001). Post-intervention,
these values were 40.1+4.3inCGand 37.6x4.4
in 1G, with no significant difference observed
(p=0.104). The prevalence of individuals
developing anemia increased more in CG (from
17.6% to 29.4%) compared to IG (from 47%
to 52.9%), a statistically significant difference
(p=0.006). Similarly, baseline mean hemoglobin
differed significantly between CG (13.2+1.3) and
IG(11.6+1.6) (p=0.002).

Post-intervention, values were comparable:
CG (12.4+1.4) and IG (12.0+1.6), with no

significant  difference detected (p=0.373).
However, there was a notable increase in
the prevalence of altered hemoglobin in CG
(23%) compared to a decrease in IG (11.8%),
a statistically significant finding (p=0.017).
Regarding calcium, 11.8% (n=4) of participants
showed negative changes at baseline, while
100% (n=34) had no change post-intervention,
indicating a significant difference (p=0.031).
Mean calcium levels increased from 9.1+0.5
to 9.4+0.2 (p<0.001), remaining within the
normal range. The post-intervention increase was
statistically significant in both CG (p=0.015)
and IG (p=0.013). Mean post-hemodialysis
urea increased significantly from 32.4+14.1
to 39.0=19.9 (p<0.001), with 100% (n=34)
of the sample experiencing a change. Between-
group differences were significant for CG
(p=0.002) and marginally non-significant for 1G
(p=0.057). Regarding URR, 29.4% (n=5) of
CG participants showed a decrease, contrasting
with 100% (n=17) of IG participants showing no
change (p=0.04). URR decreased significantly
from 73.3+7.4 t0 69.7+12.9 (p=0.001), with
the most pronounced reduction observed in CG
compared to IG (p=0.003). Mean creatinine
increased from 8.9+3.1 t0 9.7+3.0 (p=0.002),
with no significant between-group differences
observed (p=0.006 for CG and p=0.09 for
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IG). Finally, there was a statistically significant
decrease in mean Kt/V from 1.6+0.31t0 1.5+0.4
(p=0.001). This decline was driven by CG (from
1.6+0.4 to 1.4+0.5), while IG maintained Kt/V
(1.6+0.3). The difference between CG and IG
Kt/V post-intervention approached significance

(p=0.056). The deterioration in dialysis quality
in CG was significant (p<0.001), while the
intervention  effectively maintained dialysis
quality without significantly altering this measure
(p=0.521).

Table 2. Intergroup and intragroup comparison of laboratory and biochemical test
results related to fluid volume and hemodialysis, before and after the intervention

Variables

Baseline

Outcome

Intragroup comparison

CG (n=17) IG (n=17) | Intergroup CG (n=17) IG (n=17) |Intergroup | p-value | p-value |p-value
p-value p-value

Hematocrit 0.141° 0.296° 0.687° 1.000¢ | 1.000f
Decreased 3(17.6) 8(47.1) 5(29.4) 9 (52.9)

Increased 1(5.9) 0(0.0) 0(0.0) 0(0.0)

No change 13 (76.5) 9 (52.9) 12 (70.6) 8(47.1)

Mean 43.3+4.1 37.1+5.0 <0.001¢ 40.1+x4.3 37.6x4.4 0.104¢ 0.106¢ | 0.006¢ | 0.523"
Hemoglobin 0.1662 0.508> | 0.063¢ | 0.625
Decreased 7 (41.2) 12 (70.6) 12 (70.6) 10 (58.8)

Increased 1 (55.9) 0 (0.0) 0 (0.0) 0 (0.0)

No change 9 (52.9) 5(29.4) 5(29.4) 7 (41.2)

Mean 13.2+1.3 11.6+1.6 0.002¢ 12.4+1.4 12.0+1.6 0.373¢ 0.338¢ 0.017& | 0.320"
Phosphorus 1.000° 0.634° 1.000° | 0.688¢ | 1.000f
Decreased 1(5.9) 1(5.9) 0 (0.0) 2(11.7)

Increased 9 (52.9) 8 (47.1) 8(47.1) 8(47.1)

No change 7 (41.2) 8 (47.0) 9 (52.9) 7 (41.2)

Mean 4.8+1.2 4.4+1.4 0.409¢ 4.5+1.2 45+1.8 0.915¢ 0.918¢ 0.492& | 0.619"
Potassium 1.000° 0.169° 0.774° | 0.453¢ | 1.000f
Decreased 1(5.9) 1(5.9) 1(5.9) 0 (0.0)

Increased 6 (35.3) 5(29.4) 10 (58.8) 6 (35.3)

No change 10 (58.8) 11 (64.7) 6 (35.3) 11 (64.7)

Mean 5.0+0.4 4.9+0.8 0.500¢ 5.3+0.9 4.9+0.8 0.303¢ 0.113¢ | 0.128 | 0.380"
Calcium 0.5372 * 0.031 0.500¢ | 0.125f
Decreased 2(11.8) 2(11.8) 0(0.0) 0(0.0)

Increased 0 (0.0) 2(11.8) 0 (0.0) 0(0.0)

No change 15(88.2) 13(76.4) 17 (100.0) 17 (100.0)

Mean 9.0+0.4 9.1+0.6 0.352¢ 9.3+0.2 9.4+0.3 0.693¢ | <0.001¢| 0.015¢ | 0.013"
Pre-HD Urea 1.0002 * 1.000° 1.000¢ 1.000f
Decreased 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Increased 17 (100.0) 16 (94.1) 17 (100.0) 17 (100.0)

No change 0(0.0) 1(5.9) 0(0.0) 0(0.0)

Mean 121.5+35.7 | 118.8+23.0 0.828¢ 128.9+33.5 | 128.4+28.5 0.923¢ 0.102¢ 0.344s | 0.185"
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Table 2. Intergroup and intragroup comparison of laboratory and biochemical test
results related to fluid volume and hemodialysis, before and after the intervention

Variables

CG (n=17)

Baseline
IG (n=17)

Intergroup
p-value

(Cont.)

CG (n=17)

Outcome
IG (n=17)

Intragroup comparison

Intergroup | p-value

p-value |p-value

Post-HD Urea 1.000° 0.398° 0.753° | 0.375¢ | 1.000f
Decreased 1(2.9) 2(11.8) 0(0.0) 0(0.0)

Increased 1(2.9) 1(2.9) 5(29.4) 2(11.8)

No change 15 (88.2) 14 (82.3) 12 (70.6) 15 (88.2)

Mean 34.1+x17.8 30.6+9.3 0.374¢ 43.1+26.1 34.8+10.1 0.191¢ | <0.001¢| 0.002¢ | 0.057"
URR* 0.6012 0.044* 1.000° 0.500¢ 1.000f
Decreased 3(17.7) 1(5.9) 5(29.4) 0(0.0)

Increased 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

No change 14 (82.3) 16 (94.1) 12 (70.6) 17 (100.0)

Mean 72.2+8.7 74.4+59 0.272¢ 66.6+16.9 72.8+5.8 0.102¢ 0.001¢ 0.003¢ | 0.130"
Creatinine * * 1.000° 1.000¢ | 1.000f
Decreased 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0)

Increased 17 (100.0) 17 (100.0) 17 (100.0) 17 (100.0)

No change 0(0.0) 0(0.0) 0(0.0) 0(0.0)

Mean 9.5+3.1 8.3+3.0 0.324¢ 10.4+3.3 9.1+2.6 0.340¢ 0.002¢ | 0.0068 | 0.093"
Kt/V*** 0.227° 0.085° 0.125° | 0.250¢ | 1.000f
Unbalanced 2 (12.5) 0(0.0) 5(29.4) 1(5.9)

Balanced 14 (87.5) 17 (100.0) 11 (68.7) 16 (94.1)

Mean 1.6+0.4 1.6+0.3 0.565¢ 1.4+0.5 1.6+0.3 0.056¢ 0.001¢ | <0.001&s | 0.521"

(a) Fisher’s exact test for intergroup comparison;
(b) McNemar's test for intragroup comparison; (c)
Linear regression models were performed to adjust
for group and furosemide use, given its potential
role as a confounding variable; (d) Wilcoxon test
for intragroup comparison; (e) McNemar's test
for intragroup comparison in CG; (f) McNemar's
test for intragroup comparison in the IG; (g)
Wilcoxon test for intragroup comparison in the
CG; (h) Wilcoxon test for intragroup comparison
in the IG; *Calculation not possible; **URR: Urea
Reduction Ratio; ***Dialysis adequacy measure.

Discussion

Several blood components and clinical/
laboratory markers are altered in CKD patients
on hemodialysis.*® The major components that

were altered in our study included the electrolytes
calcium, phosphorus, potassium, creatinine, urea,
and sodium, as well as red blood cells. Proper
hemodialysis management and implementation
of the intervention corrected or helped maintain
these components within recommended serum
concentrations, preventing hemodynamic
instability and adverse human reactions.
Regarding hematocrit and hemoglobin tests, both
are interrelated and potentially impaired in the
patients studied due to the organ’s inability to
produce erythropoietin.!” EFV in these patients
decreases the concentration of these blood
components, just as the loss of iron during dialysis
impairs the synthesis of new red blood cells, leading
to a decrease in these components.®

The intervention helped maintain hematocrit
and hemoglobin levels in the IG, while there
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was a significant deterioration in the CG. This
maintenance can be attributed to: 1) the nurse’s
signal to review the prescription of medications
that stimulate the direct production of these blood
components, which were prescribed for 85.3% of
the sample; 2) the nutritional counseling; and 3)
the understanding of the importance of maintaining
self-care. This highlights the importance of
the nurse's role in the management of these
conditions. Implementation of the activities in
this intervention also enabled early identification
and targeted appropriate care in cases of anemia.
By controlling intravascular fluid, the intervention
helped prevent changes in hematocrit and
serum hemoglobin parameters and associated
complications, thereby improving patients’ quality
of life. Significant changes in electrolytes in general,
and those altered by EFV in particular, can lead
to adverse reactions in humans, depending on
the ion. Regarding calcium, the intervention was
effective in improving calcium levels in chronic
kidney disease patients on hemodialysis in the
IG tract. However, it should be considered that
the routine intervention may have contributed to
the serum improvement of this element in both
groups, given the improvement in CG.

A correlation study found that the longer the
time on hemodialysis, the lower the calcium
concentration and the higher the final creatinine
and potassium levels.? Only 11.8% had lower
calcium levels before the procedure, and none
of the patients had hypocalcemia after the
procedure, even those who had been on dialysis
for 56.6+29.7 months. The correlation between
hemodialysis time and calcium, creatinine and
potassium levels, although weak, provides
important insights into long-term management.
This knowledge can help to personalize long-
term treatment plans for hemodialysis patients.
Educational efforts and medication adherence
can be critical for electrolyte balance, which
is essential for the prevention of bone and
cardiovascular complications. It should be noted
that altered and elevated creatinine levels were
present in the entire sample before and after the
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intervention, as expected due to the physiological
aspects of the disease, as well as a high prevalence
of  hyperphosphatemia.  Hyperphosphatemia
inhibits the enzyme renal 1-a-hydroxylase, which
is responsible for converting vitamin D into its
active form and impairs calcium absorption in
the intestine.®® The joint analysis of electrolytes,
such as calcium and phosphorus, highlights the
importance of integrated thinking that takes into
account the mutual influence of these elements.
This approach can lead to a better understanding
and management of electrolyte complications and
prevent adverse reactions.

Urea, a waste product produced by the breakdown
of proteins and eliminated from the blood by the
kidneys,?? was altered in nearly 100% of the
pre- and post-hemodialysis samples. On the
other hand, post-hemodialysis urea improved in
IG and worsened in CG after the intervention,
with significant results. The improvement in IG is
related to the increase in the prevalence of patients
who started to urinate after the intervention, with
a statistical difference, and to the nutritional
advice given for a balanced protein intake. The
deterioration observed in the IG may be attributed
to inadequate reinforcement of nutritional care and
failure to improve uremia. Effective management
of uremic control in EFV patients is complex
and necessitates adherence to dietary guidelines
akin to those for CKD, which advocate for a low-
protein diet, restriction of processed foods, and
increased fiber intake.?? Research indicates that
these dietary interventions effectively mitigate the
accumulation of uremic toxins.®?®

Creatinine, by the same principle as urea, also
accumulates in the body of this population.@®
In the present study, it remained altered in all
participants, even after the intervention. This
result was expected, as persistently elevated
serum creatinine is a diagnostic and prognostic
feature of CKD itself.?® Dehydration can elevate
the body’s creatinine concentration.?® However,
this possibility was excluded since there was no
deterioration in assessments of “skin turgor”,
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“mucosal moisture”, or “eye appearance”,
indicating that these patients maintained
adequate hydration. Considering the worsening of
urea, URR, and creatinine values, along with the
increase in average calcium and phosphorus levels
within recommended ranges, it is hypothesized
that the elevated organic compound levels in the
IG reflect the impact of nutritional counseling,
a key component of the intervention. This likely
contributed to improved nutritional status and
consequent increases in nitrogen compounds
within this group. In contrast, these changes were
not observed in the CG, where phosphorus levels
decreased within the recommended range, and
nutritional counseling was not provided as part
of the intervention. These findings underscore
the importance of nurses acquiring specialized
nutrition  knowledge for effective patient
monitoring.

The mean values of URR and Kt/V in hemodialysis
patients serve as critical indicators of dialysis
adequacy in chronic kidney disease, guiding
multidisciplinary care tailored to patient needs.®
Normal thresholds for Kt/V are typically above
1.20, and for URR, above 65%.%” In a recent
cross-sectional study of 100 hemodialysis
patients, the average URR was 25.24+15.59,
and KtV was 0.73x0.162.® Similarly, our
study found a baseline URR of 73.3+7.4, which
decreased to 69.7+x12.9 post-intervention,
primarily due to deterioration observed in the
CG. In contrast, the IG maintained adequate
URR within the 70% range (from 74.4+5.9 to
72.8+5.8 post-intervention).

As for Kt/V, this study showed a significant
deterioration in CG, from 1.6+0.4 to 1.4=+0.5,
while in IG the average remained at 1.6+0.3,
althoughone patientinthisgrouphadanunbalanced
Kt/V. For URR, the patients in IG had the same
average dialysis quality, while those in CG were
close to the 65% cut-off, indicating a deterioration
in hemodialysis adequacy. Similarly, CG had the
worst performance in dialysis quality during the
12 hemodialysis sessions after the intervention
date. The literature does not indicate whether

there is a difference in dialysis adequacy between
patients using an arteriovenous fistula and those
using a hemodialysis catheter. The statistically
significant differences for both measures of dialysis
adequacy may be related to the performance of
the intervention, which eliminated the presence of
EFVin 35.3% of the IG sample. The persistence of
hypervolemia in 94.1% of the CG may justify the
marked deterioration in the quality of hemodialysis
in these patients, since EFV directly affects the
quality of dialysis in patients with chronic kidney
disease.?® Hypervolemia directly affects the
quality of dialysis, and its elimination contributed
to more effective dialysis.

The difference between the mean results for
URR, urea reduction rate considering its pre-
HD and post-HD values, and Kt/V, validate the
intervention and show that its implementation
had an influence on improving the quality of
dialysis in the IG. It should be noted that all
patients in the dialysis clinic used the same brand
of dialyzer, prescribed appropriately according
to the client’s weight and clinical conditions.?®
The maintenance and improvement of dialysis
adequacy measures in the |G after the intervention
highlights the effectiveness of the practices
implemented and reinforces the need for nursing
strategies focused on resolving hypervolemia and
nutritional education to optimize hemodialysis
outcomes. It is suggested that a multiprofessional
approach with the active participation of nurses,
nutritionists and physicians is fundamental to
improve the quality of dialysis and, consequently,
the clinical outcomes of patients.

Nursing interventions targeting these patients
have the potential to improve their quality of life
and health.®® Combining interventions targeting
electrolyte imbalance with this tested intervention
could potentially be beneficial in resolving the
EFV and electrolyte imbalance common in these
patients.31-33) |t highlights the potential of nursing
practices to improve the health and quality of
life of CKD patients on hemodialysis, supporting
the adoption of similar interventions in other
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clinics. This study provides new evidence on
the effectiveness of nursing interventions in the
management of CKD patients on hemodialysis. By
focusing on an integrated approach that includes
medication review, nutritional counseling and fluid
control, the study demonstrates that structured
interventions can significantly improve laboratory
parameters and dialysis adequacy. This not only
improves patients’ quality of life, but also reduces
the risk of complications related to electrolyte
imbalances and dialysis inadequacy.

With the positive impact of the intervention evident
in stable hemodialysis patients, as indicated by
stable or improved post-intervention test results
without significant fluctuations, it is clear that this
intervention could effectively address electrolyte and
blood component disorders. However, caution is
advised regarding the risk of electrolyte imbalances,
given their high prevalence in this patient population.
Experts emphasize the importance of publishing
research on laboratory parameters and associated
risk factors in hemodialysis patients to ensure
dialysis adequacy and early detection of CKD-related
complications.® Furthermore, future studies should
explore implementing this intervention to evaluate
its impact on the quality of life among CKD patients
undergoing hemodialysis, considering the notable
improvements observed in biochemical profiles,
laboratory measures, and dialysis adequacy in
patients who received the intervention.

Strength and limitations. One of the limitations of
the study was the inability to calculate patients’
GFR for comparison within and between groups.
Other tests, such as serum glucose, were not
analyzed because not all patients underwent the
same tests in addition to the routine tests, which
are prescribed only when necessary, making
further comparisons impossible. It should be
emphasized that the laboratory test results were
provided by the dialysis center itself and it was
not possible to include other blood components.
The exclusion of additional non-standard tests
reflects a realistic and practical approach and is
taken into account in randomized clinical trials
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to ensure that the results analyzed are clinically
relevant.

Implications for clinical practice. The results of
this research provide a significant contribution to
nursing practice in the care of patients with end-
stage CKD in a real-world healthcare setting. By
analyzing biochemical test results and dialysis
adequacy measures, nurses can identify early
clinical changes and variations in electrolyte
levels and other laboratory tests, allowing timely
implementation of the evaluated intervention
to mitigate complications and improve dialysis
adequacy measures. Applying this intervention not
only improves test results, but also improves patient
quality of life while reducing the risk of adverse
events related to fluid and electrolyte imbalances
in this population. This proactive, evidence-based
approach by nurses plays a key role in promoting
effective care for CKD patients with excess fluid
volume, inadequate fluid control and electrolyte
disturbances, as well as improving dialysis
adequacy. This underscores the critical importance
of the nurse’s role in identifying, preventing and
managing these complex conditions.

Conclusion. The intervention studied was effective
in improving therapy outcomes, particularly
in terms of fluid volume and hemodialysis, in
patients with end-stage CKD who initially had
excess fluid volume. The statistically significant
results indicated significant improvements in
laboratory tests, dialysis adequacy and patient
care process. The statistical difference between
the groups was remarkable for the mean
values of calcium, post-hemodialysis urea and
creatinine, demonstrating the direct impact of the
intervention. In addition, there were statistically
significant improvements in overall dialysis
quality, as evidenced by the between-group mean
URR and Kt/V. This highlights the importance of
taxonomies and targeted care plans for patients
with kidney disease and chronic hemodialysis.
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Effectiveness of Nursing Interventions in Reducing Maternal
Mortality in Resource-Limited Settings: A Systematic Review and
Meta-Analysis

Objective. To assess the effectiveness of nurse-led or nurse-integrated interventions in
improving maternal health outcomes, particularly antenatal care (ANC) attendance,
in resource-constrained settings. Methods. A systematic review and meta-analysis
were conducted following PRISMA guidelines. Databases including PubMed, Scopus,
CINAHL and Web of Science were searched for studies evaluating the impact of
nursing interventions on maternal health outcomes. Risk of bias was assessed using
the Cochrane RoB 2 tool and Newcastle-Ottawa Scale. A random-effects meta-
analysis was performed for studies reporting ANC attendance (4 and more visits).
(PROSPERO CRD420251067253). Results. Of the 1038 records identified, 11
studies met the inclusion criteria, and 3 were eligible for meta-analysis. The pooled
Odds Ratio for ANC attendance was 1.48 (95% Cl = 1.06-2.08), indicating a
statistically significant improvement. For facility use at birth, results also showed
positive effects (OR=1.49, 95% Cl = 1.21-1.77). Mortality-related outcomes
showed a midwife-delivered postpartum hemorrhage bundle reduced a composite
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outcome including severe hemorrhage and death (RR = 0.40, 95% Cl = 0.32-0.50)
Narrative synthesis of other outcomes such as skilled birth attendance and maternal
mortality also suggested a positive impact of nurse-led interventions. Conclusion.
Nurse-led and nurse-integrated maternal health interventions significantly improve
ANC utilization in low-resource settings. Policymakers should consider scaling these
models as part of broader maternal health strategies. Further research is needed to
assess long-term outcomes, including facility-based delivery and mortality.

Descriptors: maternal health; prenatal care; maternal health services; maternal
mortality; nursing care.

Descriptores: salud materna; atencién prenatal; servicios de salud materna;
mortalidad materna; atencioén de enfermeria.

Descritores: salde materna; cuidados pré-natais; servicos de salde materna;
mortalidade materna; cuidados de enfermagem.
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Introduction

aternal mortality continues to be a significant public health issue,

especially in low- and middle-income countries (LMICs), which

account for approximately 295 000 of the nearly 300 000 annual

global maternal deaths.) Despite a global drop in maternal
mortality ratio (MMR) from roughly 385 per 100,000 live births in 1990 to
around 216 per 100 000 by 2015, disparities remain stark; more than 60%
of maternal deaths are concentrated in Sub-Saharan Africa and South Asia.®
Direct obstetric complications namely hemorrhage, hypertensive disorders like
pre-eclampsia and eclampsia , unsafe abortions, sepsis, and obstructed labor
contribute to over two-thirds of these deaths.® Indirect contributors such as
HIV, malaria, and cardiovascular diseases further elevate risk, particularly
in settings with weakened health infrastructure.® Sepsis alone exerts a
disproportionate toll: a retrospective study in Mbarara, Uganda reported that
puerperal sepsis was responsible for 31% of maternal deaths in the cohort.®
Additional research has shown that postpartum infections such as surgical
site infections, endometritis and urinary tract infections are primary drivers
of maternal morbidity and mortality in many LMIC hospitals.® Improving
maternal survival in these environments requires a sustained increase in
skilled birth attendance and quality obstetric care. Nurse- and midwife-led
interventions have emerged as pivotal strategies in this context.”” Indeed,
community health worker and nurse-midwife programs have demonstrated
effectiveness in reducing maternal and neonatal deaths by enhancing access
to care, health education, and timely referrals.®

An exploration of nurse-led wound sepsis prevention in Uganda showed that
trained nursing interventions significantly reduced wound infection rates and
increased maternal satisfaction post-delivery.® Similarly, a targeted nurse
education program implementing sepsis-screening tools in southwestern
Uganda led to improved documentation of vital signs and early detection of
puerperal sepsis a crucial step toward lowering maternal mortality.!® Beyond
infection control, nurse- and midwife-delivered interventions have been
effective in enhancing antenatal care uptake and facility-based deliveries.®? A
review of interventions aimed at increasing maternal health service utilization
in LMICs highlighted that most successful strategies were delivered by nurses,
midwives, and community health workers. These treatments generally focus
on the “three delays” in maternal care: the delay in getting care, the delay in
getting to care, and the delay in getting good care.?

Mobile health (mHealth) strategies—frequently facilitated by nurses—have
also shown promise. A recent systematic review involving 131 trials reported
that SMS reminders and digital planning tools significantly improved antenatal
attendance and timely immunizations for mothers and newborns across LMICs.
13 However, the impact on facility-based birth rates and maternal health
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outcomes showed mixed results, highlighting the
needforcontext-specificimplementationstudies.®
The integration of nurse-led models at national
scale has also yielded success. In Nigeria, the
Midwives Service Scheme (MSS) which deployed
qualified midwives to rural primary healthcare
centres helped boost facility delivery rates and
improved maternal health services in underserved
areas.’® Similarly, The Abiye Safe Motherhood
Program cut the number of mothers who died
after childbirth by an amazing 84.9% (from 745
to 112 per 100,000 live births) by providing free
treatment for mothers and integrating community
health workers.®)

Despite this encouraging evidence, there remains
a lack of comprehensive synthesis focused
explicitly on nurse-led interventions’ impact on
maternal mortality and morbidity.?” A recent
blend of maternal health interventions in LMICs
noted variable effectiveness tied to contextual
and systemic factors, yet stopped short of
isolating nursing-specific modalities.*® Another
review highlighted gaps in our understanding
of implementation barriers and facilitators in
contexts such as infrastructure, staff training,
and health system leadership.*® Emerging
literature supports nurse-led models in high-
income settings for example, the Nurse-Family
Partnership in the U.S. demonstrated significant
reductions in preterm birth, child maltreatment,
and inter-pregnancy intervals, although the
model’s adaptation to LMIC contexts remains
underexplored.?® This suggests that similarly
structured interventions, tailored for LMIC health
systems and resources, could yield substantial
maternal health gains.

Taken together, this body of evidence underscores
both the promise and complexity of nurse-led
interventions in improving maternal outcomes.
What remains elusive is a focused meta-analysis
examining their specific contribution to reducing
maternal mortality across LMICs. A systematic
review with meta-analytic methods could
clarify effectiveness, identify implementation
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barriers, and inform scalable, evidence-based
policy frameworks. Until such synthesis exists,
policymakers and program implementers lack
fully informed guidance for deploying nursing-led
initiatives that most effectively save maternal lives.

The objective of this review was to
comprehensively evaluate the efficacy of nursing
interventions in decreasing maternal mortality in
resource-constrained or low-income healthcare
environments. The Secondary objectives include
evaluating their impact on antenatal care
attendance, facility-based delivery rates, and
maternal morbidity.

Methods

This research is a systematic review and meta-
analysis aimed at assessing the efficacy of nurse-
led interventions in decreasing maternal mortality
and enhancing maternal health outcomes in
resource-constrained environments. The PRISMA
criteria are adhered to in this technique. The
review protocol was registered in International
Prospective Register of Systematic Reviews
(PROSPERO CRD420251067253).

Eligibility Criteria. This review will include
studies from January 2015 to June 2025
involving pregnant, labouring, or postpartum
women who are receiving care in low-resource
or low- and middle-income country (LMIC)
healthcare settings. The interventions of interest
are nurse-led or nurse-midwife-led maternal
health services. These may include antenatal care
(ANC), maternal health education, community
outreach or home visit programs, emergency
obstetric care, and birth preparedness initiatives.
The comparator groups will consist of women
receiving standard care that is not led by
nurses, physician-led care, or no intervention
at all. The exclusion criteria involve studies if
they focus on non-pregnant individuals, male
subjects, healthcare providers as participants, or
if the outcomes pertain solely to neonatal health
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without maternal health components. Studies
that do not report on maternal mortality or any
of the predefined secondary outcomes (antenatal
care attendance, facility-based delivery, maternal
morbidity, or postpartum complications) and those
not published in English. The primary outcome for
this review is maternal mortality, defined as death
occurring during pregnancy, childbirth, or the
postpartum period. Secondary outcomes include
antenatal care attendance, rates of facility-based
deliveries, maternal morbidity, and postpartum
complications.

Search Strategy. An inclusive literature search
was conducted to identify studies evaluating the
effectiveness of nursing interventions in reducing
maternal mortality in resource-limited settings.
PubMed, Scopus, CINAHL, Web of Science were
searched. Keywords were searched using logical
operators using MeSH terms (((((((((“maternal
mortality”) OR “pregnancy related death”) OR
“maternal death”) AND “nursing interventions”)
OR “nurse led”) OR “maternal care”) OR
“antenatal care”) AND “low income countries”)
OR *“developing countries”) OR “resource limited
settings. Furthermore, the lists of all identified
articles were examined for further suitable
publications. The requirements of the PRISMA
were adhered to. To ensure research-supported
updates, we only included papers from the last
decade. 8 articles found eligible for systematic
review and 3 for meta-analysis.

Study Selection. All recognized studies will be
loaded into reference management software. The
selection method started with an independent
screening of titles and abstracts by two reviewers,
followed by a comprehensive full-text evaluation
of possibly suitable papers. Disputes between
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the two authors over the inclusion of papers were
settled by dialogue and consensus.

Data Extraction. Using a standardized data
extraction form, two researchers independently
extracted data and subsequently cross-checked
all entries for accuracy. Any discrepancies were
resolved through consensus. The following
information was collected for the included
studies: first author’s name, year, design, area,
sample size, characteristics, intervention details,
outcomes, and statistical data. All reviewer
verified the entries. (Table 1)

Assessment of quality of papers. The risk of bias in
randomized controlled trials (RCTs) was assessed
using the Cochrane Risk of Bias tool (RoB 2),
while observational studies were evaluated using
the Newcastle-Ottawa Scale. Two independent
reviewers conducted the assessments, and any
disagreements were resolved through discussion.
Based on the Risk of Bias table (Figure 1) and the
study names extracted from the PDFs, the studies
were classified as follows: Three Studies were
with low risk of bias studies.??¥Three Studies
with moderate risk of bias®4?® and two studies
with high risk of bias.?72® Publication bias was
not officially evaluated by funnel plots or Egger’s
test owing to the limited number of papers
included in the meta-analysis (n=3). Given the
restricted data, these statistical instruments lack
the capability to consistently identify asymmetry.
Therefore, while no formal evidence of publication
bias was identified, the possibility cannot be
ruled out and results should be interpreted with
caution. Two studies®*?® did not report effect
sizes or confidence intervals, and therefore were
excluded from the meta-analysis. However, their

findings were discussed. (Figure 1)
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Risk of Bias Table for Studies
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Figure 1. Risk of Bias

Data Synthesis and Statistical Analysis. As
prespecified in the protocol, a meta-analysis was
planned if at least three studies reported on the
same outcome using comparable definitions and
reported or allowed calculation of effect sizes like
odds ratio and relative risk. After full-text screening
and data extraction, only antenatal care coverage
(ANC =4 visits) met these criteria. Studies®@527
reported this outcome with compatible definitions
andsufficientstatistical detail. These weretherefore
included in a random-effects meta-analysis.
Other outcomes (e.g., maternal mortality, facility-
based delivery, postpartum hemorrhage) lacked
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sufficient comparable data across studies and
were synthesized narratively. Although maternal
mortality was the primary outcome outlined in the
registered protocol, insufficient and inconsistent
reporting of effect sizes prevented meta-analysis
of this outcome. Therefore, quantitative synthesis
was limited to antenatal care attendance,
which met criteria for meta-analysis with at
least three comparable studies. This deviation
from the original protocol was necessary due to
data limitations and is transparently reported in
accordance with PRISMA guidelines. (Figure 2)
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available (n = 4)
conference proceeding (n =2)

Figure 2. Prisma Flowchart

Heterogeneity Assessment. Statistical
heterogeneity was assessed using the |2 statistic,
which quantifies the percentage of total variability
attributable to between-study differences rather
than chance. For the outcome of antenatal care
coverage (ANC =4 visits), a random-effects
model was applied to account for expected
heterogeneity in populations, intervention types,
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and study designs. Due to the limited number of
studies (n = 3) included in the meta-analysis,
funnel plots and Egger’s test were not used, as
their reliability is limited in small samples. For
outcomes that could not be meta-analyzed due to
non-comparable definitions or missing effect size
data, a narrative synthesis was conducted, and

key results were summarized descriptively.
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Table 1. Characteristics of included studies

Study Setting Intervention Primary Effect Size 95% CI p-value
Design Type Outcome ((337[0] 9]
Choud- 2020 | RCT India 1480 Pregnant mHealth (Mo- Significant - - <0.001
hary and women bile for Mothers | increases in
Asan, @4 app) interven- awareness
tion delivered by | about the “five
ASHAs cleans,” tetanus
vaccination,
reproductive
tract infections,
HIV testing,
and adherence
to iron tablet
consumption
Sevene L. | 2020 | Cluster Mozam- | 15,013 Pregnant Mobile health Aggregation of aOR 0.70-2.48 | 0.40
et al.?? Randomi- bique women application- maternal, fetal, 1.31 (no
zed Contro- directed and neonatal significant
lled Trial community mortality with difference
health worker- significant between
administered morbidity. groups)
community-level
intervention
(CLIP)
Henry C. 2017 | Retrospecti- | Zambia 21,680 Pregnant Multi-level Facility-based OR 1.49 1.21-1.77 0.005
et al.?® ve pre—post women health systems birth (FBB) and | (Facility-ba-
non-equiva- initiative skilled birth sed births)
lent compa- (SMGL) attendance.
rison group The intervention
design notably increa-
sed facility-
based births
(FBB), but did
not significantly
improve the pre-
sence of skilled
birth providers.
Gallos I., 2023 | Cluster Kenya, 210,132 Women Calibrated Composite of sig- | RR 0.40 0.32-0.50 <0.001
et al.?b Random- Nigeria, under- blood-collection | nificant postpar-
ized South going drape and WHO | tum hemorrhage
Controlled Africa, vaginal first-response (=1000 ml
Trial Tanzania delivery treatment blood loss), lapa-
bundle (uterine rotomy due to
massage, oxyto- | hemorrhage, or
cics, tranexamic | maternal mortal-
acid, IV fluids, ity resulting from
examination, hemorrhage.
escalation) The interven-
tion significantly
decreased the
composite main
result in compar-
ison to standard
treatment.
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Study

Year

Table 1. Characteristics of included studies (Cont.)

Setting

Sample
Size

Intervention
Type

Primary
Outcome

Effect Size
(RR/OR)

95% ClI

Wafulaet | 2024 | Pre-post Uganda 1202 Pregnant/ | Community- Antenatal care ANC 4+: ANC 4+: 0.006
al.?® compari- post- facility linked (ANC), facility OR 1.26 (1.07-
son with partum intervention delivery, postna- 1.49)
propen- women (COMONETH), tal care (PNC), ANC 8+:
sity score aged involving CHW and improved (1.06-
matching 15-49 home visits, newborn care 4.82)
years with | community practices. Sig- PNC:
children video educa- nificant increase (1.20-
<1 year tion, PRONTO in ANC (4+ and 1.63)
health-worker 8+ visits) and
training, and PNC visits. Facil-
improved facility | ity delivery did
care not significantly
improve (likely
due to high
baseline levels)
Huq et 2015 | Pre-post Bangla- Baseline: Women Integrated Skilled provider | ANC 4+: ANC: <0.0001
al.@n study (with | desh 3,158; who maternal health | attendance for OR 3.8, [1.9-7.6]
cluster Endline: delivered interven- ANC (=4 visits), | SBA: 2.8 Skilled
sampling) 3,431 within the | tion involving delivery, and attendance:
previous CSBA training, PNC. Integrated [2.1-3.8]
6 months | deployment, community-level
in rural community intervention
areas mobilization, significantly
and linkage to improved
referral facilities | utilization of
skilled maternal
healthcare in
remote, rural
areas, particu-
larly benefiting
disadvantaged
populations.
Vousden 2019 | Stepped- Nigeria, | 81,502 Women Data-driven, Composite OR 1.31 0.70-2.48 | 0.40
N., Law- wedge Uganda admit- quality improve- | of maternal (NS)
ley E., et Cluster ted for ment inter- mortality and
al.?® Random- childbirth | vention using morbidity (ec-
ized Trial in sec- CRADLE VSA lampsia, sepsis,
ondary/ device, clinical hemorrhage,
tertiary protocols, and ICU admission).
hospitals dashboard No statisti-
feedback cally significant
reduction in
the compos-
ite outcome.

Improved early
detection of risk
(e.g., BP and
shock index)
but this did not
translate into
reduced adverse
outcomes.
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Table 1. Characteristics of included studies (Cont.)

Setting

Sample
Size

Intervention
Type

Primary
Outcome

Effect Size
(RR/OR)

95% ClI

p-value

lamcha- 2020 | Prospective, | Thailand | 126 Women Nurse-led guide- | Blood loss Significantly | Not re- 0.001/
reon & controlled mothers under- line intervention | volume and rate | reduced ported 0.476
Meetip- experimen- (60 con- going including risk of postpartum mean blood
kit® tal study trol, 66 cesarean assessment, hemorrhage loss post-
interven- section postpartum post-cesarean cesarean
tion) hemorrhage section section; no
(PPH) kit, and significant
cold compress difference in
belly band postpartum
hemorrhage
rate
F\)eSUItS and Asan introduced a mobile health (mHealth)
intervention where Accredited Social Health
Activist (ASHA) used a maternal health app to
This systematic review included eight studies deliver structured education to pregnant women.
conducted across seven countries India, This intervention significantly increased maternal
Mozambique, Zambia, Kenya, Nigeria, South awareness regarding hygiene, tetanus vaccination,
Africa, Tanzania, Uganda, Bangladesh, and reproductive tract infections, HIV testing, and

Thailand representing a cumulative sample of
over 350 000 women. The studies employed a
variety of designs: three were RCTs21-23 one used
a prospective controlled design,?® and four were
quasi-experimental or pre—post evaluations.?4-27)
Although the registered protocol planned a purely
guantitative synthesis, several outcomes lacked
sufficient comparable data for meta-analysis.
Therefore, a narrative synthesis was conducted
for outcomes such as facility-based delivery and
maternal mortality, in accordance with PRISMA
guidelines.

Various Nursing Interventions

Across the eight studies included in this review,
a range of nursing-led or nurse-integrated
interventions were implemented to improve
maternal health outcomes in resource-limited
settings. These interventions varied in complexity
and setting, but shared a common reliance
on nurses and community-based workers as
central delivery agents. In India, Choudhury
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adherence to iron-folic acid supplementation,
although effect sizes were not reported.?® In
Bangladesh, Huq et al. mplemented a broad
community-based maternal health program,
training and deploying Community Skilled Birth
Attendants (CSBAs), strengthening referral
linkages, and conducting outreach services.?”
Similarly, in Uganda, Wafula et al. evaluated the
COMONETH initiative—a multi-component model
that integrated CHW home visits, community video
education, PRONTO nurse training, and facility
quality improvement mechanisms.?® All three
of these interventions were designed to expand
access and bridge community facility gaps.

At the health systems level, Henry et al.
assessed the impact of SMGL- Saving Mothers,
Giving Life initiative in Zambia, which involved
a system-wide response including improved
facility readiness, emergency response planning,
and enhanced nurse deployment and referral
systems.®® In contrast, Gallos et al. focused on
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clinical intervention at delivery using a WHO-
recommended treatment bundle for postpartum
hemorrhage (PPH), administered by trained
midwives in four sub-Saharan African countries.®!
Vousden et al. also evaluated facility-based
strategies by introducing the CRADLE Vital Signs
Alert (VSA) device a nurse-managed risk detection
tool—alongside protocol training and real-time
feedback dashboards for maternal early warning.?®

Technology and standardized clinical protocols
were central to interventions in Thailand and
Mozambique. lamchareon and Meetipkit evaluated
a controlled trial of a nurse-led PPH management
guideline for cesarean section patients. This
included the use of a PPH risk assessment tool, a
PPHresponsekit,andacoldcompressbellyband.®?®
In Mozambique, Sevene et al.?® assessed a
mobile app-guided intervention through the
CLIP trial, enabling community health workers
and nurses to conduct maternal assessments
and risk triage during pregnancy. Taken together,
these interventions reflect the diverse roles
nurses played as educators, system navigators,
emergency responders, and clinical managers
across both community and facility settings in
low-resource environments.

Effectiveness of nursing
interventions in reducing maternal
mortality

Only a few of the included 