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ENFERMAGEM DE REABILITAGAO

RESUMO

Introducdo: As infecdes respiratdrias agudas
constituem uma importante causa de morbilidade
em criangas, particularmente em menores de cinco
anos. A reabilitacdo respiratéria tem sido utilizada
para melhorar a funcéo respiratdria e apoiar a re-
cuperacdo clinica. Este estudo objetiva identificar e
analisar a evidéncia disponivel sobre as interven-
¢des de reabilitacdo respiratéria que promovem a
melhoria da funcdo respiratéria em criancas com
infecdo respiratdria aguda.

Metodologia: Revisdo integrativa da literatura
baseada na questdo PIO. A pesquisa foi realizada
em julho de 2025 nas bases de dados da plataforma
EBSCOhost®, incluindo estudos primarios publi-
cados nos ultimos dez anos.

Resultados: Foram incluidos 10 estudos, maio-
ritariamente ensaios clinicos randomizados, que
analisaram intervencdes de reabilitacdo respirato-
ria em criancas com infe¢do respiratoria aguda, em
contexto de internamento e ambulatdrio. As inter-
vencdes incluiram técnicas modernas, convencio-
nais e instrumentais. Globalmente, observaram-se
melhorias nos resultados clinicos e funcionais, com
alguns estudos a reportar reducdo do tempo de in-
ternamento. Foram reportados poucos efeitos ad-
versos, geralmente ligeiros.

Discussao: Apesar dos resultados globalmente
favoraveis, a evidéncia apresenta heterogeneidade
metodoldgica, amostras reduzidas e variabilidade
de desfechos, limitando a comparabilidade entre
estudos.

Conclusdo: A reabilitacdo respiratéria pode
contribuir para a melhoria da funcéo respiratdria
em criancas com infecdo respiratoria aguda. Contu-
do, sdo necessarios estudos mais robustos que sus-
tentem recomendacdes clinicas consistentes.

Descritores: Infecdes Respiratdrias; Crianca;
Terapia Respiratéria; Enfermagem em Reabilitacéo

ABSTRACT

Introduction: Acute respiratory infections are
amajor cause of morbidity in children, particularly
those under five years of age. Respiratory rehabil-
itation has been used to improve respiratory func-
tion and support clinical recovery. This study aims
to identify and analyze the available evidence on
respiratory rehabilitation interventions that pro-
mote improved respiratory function in children
with acute respiratory infection.

Methodology: Integrative literature review
based on a PIO question. The search was conducted
in July 2025 in EBSCOhost® databases and includ-
ed primary studies published in the last ten years.

Results: Ten studies were included, mostly
randomized controlled trials, analysing respiratory
rehabilitation interventions in children with acute
respiratory infections, in both inpatient and out-
patient settings. Interventions included modern,

conventional, and instrumental techniques. Over-
all, improvements in clinical and functional out-
comes were observed, with some studies reporting
reductions in length of hospital stay. Few and gen-
erally mild adverse effects were reported.

Discussion: Despite generally favourable re-
sults, the evidence shows methodological hetero-
geneity, small sample sizes, and variability in out-
comes, limiting comparability across studies.

Conclusion: Respiratory rehabilitation may con-
tribute to improved respiratory function in children
with acute respiratory infections. However, more ro-
bust studies are needed to support consistent clinical
recommendations.

Descriptors: Respiratory Tract Infections;
Child; Respiratory Therapy; Rehabilitation Nursing

RESUMEN

Introduccidn: Las infecciones respiratorias
agudas constituyen una importante causa de mor-
bilidad en nifios, especialmente en menores de cin-
co afios. La rehabilitacién respiratoria se ha utili-
zado para mejorar la funcion respiratoria y apoyar
la recuperacidn clinica. Este estudio tiene como ob-
jetivo identificar y analizar la evidencia disponible
sobre las intervenciones de rehabilitacién respira-
toria que promueven la mejora de la funcion respi-
ratoria en nifios con infeccion respiratoria aguda.

Metodologia: Revision integradora de la lite-
ratura basada en la pregunta PIO. La busqueda se
realiz6 en julio de 2025 en las bases de datos de la
plataforma EBSCOhost®, incluyendo estudios pri-
marios publicados en los ultimos diez afios.

Resultados: Se incluyeron 10 estudios, en su
mayoria ensayos clinicos aleatorizados, que ana-
lizaron intervenciones de rehabilitacion respira-
toria en nifios con infeccién respiratoria aguda,
tanto en contexto hospitalario como ambulatorio.
Las intervenciones incluyeron técnicas modernas,
convencionales e instrumentales. En general, se
observaron mejoras en los resultados clinicos y
funcionales, con algunos estudios que reportaron
reduccion de la estancia hospitalaria. Se reporta-
ron pocos efectos adversos, generalmente leves.

Discusion: A pesar de los resultados globalmen-
te favorables, la evidencia presenta heterogeneidad
metodoldgica, muestras pequefias y variabilidad en
los desenlaces, lo que limita la comparabilidad en-
tre estudios.

Conclusion: La rehabilitaciéon respiratoria
puede contribuir a la mejora de la funcidn respira-
toria en nifios con infeccion respiratoria aguda. Sin
embargo, se necesitan estudios mas robustos que
respalden recomendaciones clinicas consistentes.

Descriptores: Infecciones del Sistema Respi-
ratorio; Nifio; Terapia Respiratoria; Enfermeria en
Rehabilitacidn
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INTRODUCTION

Acute respiratory infections (ARIs) are infec-
tious diseases defined as the sudden onset of one or
more respiratory signs or symptoms and/or a clini-
cal assessment that the disease is due to an infection
of the upper or lower respiratory tract @. The most
common signs and symptoms include fever, cough,
runny or stuffy nose, difficulty breathing, general
malaise, and odynophagia. In children, nonspecif-
ic symptoms such as diarrhoea, nausea, vomiting,
and loss of appetite, often associated with viral res-
piratory infections, should also be considered ®-2.

Children are more vulnerable to developing
acute respiratory infections than adults due to the
anatomical and physiological characteristics of
their respiratory system ®. In addition, acute res-
piratory infections in childhood are associated with
environmental and social factors such as daycare
attendance, exposure to tobacco smoke, dampness
at home, and traffic pollution, while breastfeeding
is an important protective factor .

Acute respiratory infections represent a major
global health burden, particularly among children
under five years of age, who are especially vul-
nerable due to the developmental characteristics
of the respiratory system. Lower respiratory tract
infections, particularly pneumonia, remain among
the leading causes of morbidity and mortality in
this population worldwide, although epidemiologi-
cal estimates may vary depending on geographical
context and time period ©. In Portugal, although
the numbers are significantly lower, there were
four deaths of children under the age of five from
pneumonia in 2021 ©,

Among ARIs, bronchiolitis and pneumonia
are two of the most clinically relevant conditions
in early childhood. Bronchiolitis, most commonly
associated with respiratory syncytial virus (RSV),
primarily affects infants and is characterized by
inflammation of the bronchioles and nasal conges-
tion, usually manifesting as coughing, wheezing,
tachypnoea, fever, or chest retraction 7®. Although
typically self-limiting, severe cases may progress to
respiratory failure. Pneumonia, on the other hand,
is associated with significant morbidity and is gen-
erally diagnosed based on clinical assessment, with
radiological examination used when clinically in-
dicated ©. These conditions differ in pathophysiol-
ogy and clinical course, which may influence ther-
apeutic approaches and clinical decision-making.

According to the systematic review conduct-
ed by 49 RSV is responsible for approximately
3.6 million hospitalizations and approximately
100.000 deaths annually in children under five
years of age worldwide. In Portugal, between 2015
and 2018, there were more than 26.000 hospitali-
zations of children under five years of age related
to ARIs of the lower respiratory tract, of which ap-
proximately 9.700 had specific coding for RSV @b,
Also, in the Autonomous Region of Madeira, during

the 2022-2023 epidemic season, RSV was identified
in more than half of ARI cases in children, account-
ing for almost half of hospitalizations in children
under two years of age 42,

ARIs in childhood can have a significant and
lasting effect on lung development. According to a
study %, these infections are associated with meas-
urable changesin lung function at three years of age.
Children who experienced ARIs had lower forced
expiratory volume and lower expiratory flow, as
well as greater resistance in small-calibre airways.
These effects occur because the early years of life
correspond to a critical period of lung growth, and
inflammation caused by respiratory viruses, such as
RSV, can impair normal lung development @3,

Given the significant impact that acute respira-
tory infections can have on respiratory function
during childhood, it is essential to adopt thera-
peutic strategies that promote lung recovery and
prevent complications. In this context, respiratory
rehabilitation emerges as a relevant intervention
aimed at improving respiratory function, reducing
symptoms, and supporting functional recovery.
Within Rehabilitation Nursing, the Specialist Reha-
bilitation Nurse (SRN) plays a key role in assessing
respiratory needs and implementing targeted in-
terventions across different care settings 4.

Paediatric respiratory rehabilitation consists
of a set of therapeutic interventions aimed at re-
storing or optimizing lung function in children
with respiratory disorders. It is a process adapted
to the child’s age, degree of lung development, and
individual characteristics. Studies show that tech-
niques should be adjusted to the particularities of
the infant respiratory system and the severity of
the diseases, reinforcing the importance of individ-
ualizing care plans ©19.

For the purpose of this review, paediatric res-
piratoryrehabilitationis defined as a set of non-phar-
macological therapeutic interventions aimed at op-
timizing ventilation, promoting airway clearance,
improving oxygenation, and supporting respiratory
function recovery in children with respiratory con-
ditions. Interventions primarily classified as phar-
macological or supportive treatments, such as in-
halation therapy alone, were considered only when
integrated within a broader rehabilitation approach,
in order to preserve conceptual clarity.

Paediatric respiratory rehabilitation should
integrate preventive measures and therapeutic in-
tervention, with objectives such as secretion mo-
bilization, correction of pulmonary ventilation,
improvement of oxygenation, and prevention of
complications. In the context of acute respiratory
infections, these interventions are particularly im-
portant, contributing to the recovery of lung func-
tion and reducing the risk of clinical worsening ©15).

Among the main paediatric respiratory reha-
bilitation interventions, respiratory kinesiotherapy
represents a central component, while inhalation
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therapy may be used as an adjunct within broader
rehabilitation protocols. Respiratory kinesitherapy
is a broad approach that encompasses exercises
and manoeuvres designed to improve ventilation,
mobilize secretions, and train the respiratory mus-
cles, thereby improving respiratory function © 19,

Based on previous literature, respiratory reha-
bilitation interventions can be broadly categorized
into conventional techniques (manual airway
clearance manoeuvres), modern techniques based
on controlled respiratory flow and active partici-
pation, and instrumental techniques involving as-
sistive devices ©19, The selection of these interven-
tions should be tailored to the child’s age, clinical
condition, and severity of disease.

On the one hand, conventional techniques cor-
respond to traditional manual manoeuvres, main-
ly aimed at mobilizing secretions, while modern
techniques are based on controlling respiratory
flow and encourage the child’s active participation.
Instrumental techniques, on the other hand, use
auxiliary devices to promote ventilation and the
elimination of secretions © 1. Despite this diversity
and the growing number of studies on respirato-
ry rehabilitation in the paediatric setting, the evi-
dence remains scattered and sometimes contradic-
tory, making it difficult to define the most clinically
effective interventions in children with ARIs @17,

Many of the available studies focus on specific
populations or contexts, using heterogeneous meth-
odologies, which limits their general applicability
in the clinical practice of the SRN © 151718 There-
fore, a structured synthesis of the existing evidence
is needed to clarify the effectiveness of respirato-
ry rehabilitation interventions, identify consistent
patterns across studies, highlight existing gaps in

knowledge, and support clinical decision-making
in paediatric rehabilitation contexts.

In this context, the following research question
emerged: Which respiratory rehabilitation inter-
ventions improve respiratory function in children
with acute respiratory infections?

Based on the question posed, this study aimed
to identify and analyse the available evidence on
respiratory rehabilitation interventions that pro-
mote improved respiratory function in children
with ARIs.

METHODOLOGY

This Integrative Literature Review was guid-
ed by a research question structured according to
the PIO mnemonic (Population, Intervention, Out-
come) (Table 1): Which respiratory rehabilitation
interventions improve respiratory function in chil-
dren with acute respiratory infections?

It subsequently followed six stages, as de-
scribed in the literature @9: (1) identification of
the research problem, (2) establishment of inclu-
sion and exclusion criteria, (3) data extraction,
(4) data analysis, (5) interpretation of results, and
(6) presentation of the review. The identification
of the research problem was reflected in the for-
mulation of the research question. The establish-
ment of inclusion and exclusion criteria guided the
study selection process. Data were extracted using
a structured form including study characteristics
and outcome measures. Data analysis involved the
categorization and synthesis of findings. The inter-
pretation of results was developed in the discus-
sion section, and the presentation of the review is
reflected in the results section and tables.

Table 1- PIO mnemonic

Population (P)

Children up to five years of age with acute respiratory infection

Intervention (I)

Respiratory rehabilitation interventions

Outcome (0)

Indicators of respiratory function, including peripheral oxygen
saturation (SpO.), respiratory rate, clinical severity scores, signs
of respiratory effort, and length of hospital stay

Source: The Authors

The Boolean search strategy was constructed
based on controlled descriptors (MeSH terms), com-
bined using the Boolean operators AND and OR to es-
tablish relationships between the search terms and
the components of the PIO mnemonic, as presented
in Table 2. The table includes the main controlled de-
scriptors (MeSH terms) used in the search strategy.

Additional relevant terms and variations were also
included in the search process to improve sensitiv-
ity, although only the primary descriptors are pre-
sented in the table for clarity. The descriptors within
each component were combined using the operator
OR, and the different components of the PIO mne-
monic were combined using the operator AND.
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Table 2 - Descriptors for the construction of the Boolean phrase

Mnemonic

Controlled descriptors (MeSH terms)

Population (P)

Infant, Newborn; Infant; Child, Preschool; Paediatrics; Respiratory Tract
Infections; Respiratory Tract Diseases; Pneumonia; Pneumonia, Bacterial;
Bronchiolitis; Bronchiolitis, Viral; Influenza, Human; Common Cold; COVID 19;
SARS-CoV-2; Severe Acute Respiratory Syndrome; Respiratory Syncytial Virus,
Human; Respiratory Syncytial Virus Infections

Intervention (I)

Rehabilitation; Rehabilitation Nursing; Respiratory Therapy; Breathing
Exercises; Airway Management; Drainage, Postural

Outcome (0)

Source: The Authors

The literature search was conducted in July 2025 using databases available on the EBSCOhost® platform,
via the Portuguese Order of Nurses (CINAHL®, Nursing & Allied Health Collection, Cochrane, MedicLatina
and MEDLINE®). Studies were selected according to predefined inclusion and exclusion criteria (Table 3).

Table 3 - Inclusion and exclusion criteria for articles

Inclusion criteria

Exclusion criteria

Population (P)

Children with acute respiratory
infections up to the age of 5.

Children with comorbidities or pre-
existing medical conditions

Intervention (I)

Studies addressing respiratory
rehabilitation interventions

Studies that do not describe in detail
how interventions are carried out

Outcome (0)

Studies reporting indicators of
respiratory function
(e.g., SpO., respiratory rate, clinical
severity scores, signs of respiratory
effort, and length of hospital stay)

Study type

Primary studies

Secondary studies

Time frame

Studies published in the last 10 years

Studies published outside this
period

Language

Studies published in any language

Source: The Authors

The population was limited to children up to
five years of age due to the high incidence of acute
respiratory infections in early childhood, their sig-
nificant epidemiological burden, and the specific
anatomical and physiological characteristics of the
developing respiratory system, which may influ-
ence the response to respiratory rehabilitation in-
terventions and related clinical outcomes 519,

A ten-year time frame was applied to include
the most recent and relevant evidence and to re-
flect current clinical practice. Only primary studies
were included in the analysis. Systematic reviews
identified during the search were excluded from
the analysis corpus. However, their reference lists
were screened to identify additional potentially
relevant primary studies, which were included if



ENFERMAGEM DE REABILITAGAO

they met the predefined inclusion criteria.

The screening of studies was carried out in
three phases: reading of titles, abstracts, and full
texts. The process was conducted by the lead re-
viewer and subsequently validated by a second
reviewer, with a third reviewer consulted in cases
of disagreement. The studies were managed using
EndNote and screened using Rayyan, according to
the predefined inclusion and exclusion criteria.

Ethical considerations: As this is an integra-
tive literature review that does not involve direct
participation of human subjects, approval by a Re-
search Ethics Committee was not required.

RESULTS

A total of 862 studies were initially identified
from the five databases, as described in the PRIS-
MA flowchart (Figure 1). After excluding 65 dupli-
cate articles, 797 remained for screening. Of these,
767 were excluded based on the title and abstract,
leaving 29 for full-text reading. After applying the
eligibility criteria, 20 studies were excluded.

Additionally, the reference lists of the identi-
fied systematic reviews were screened to identify
potentially relevant studies, resulting in the inclu-
sion of one additional primary study. In total, 10
studies were included in this review, as shown in
the PRISMA flowchart (Figure 1).

Figure 1- PRISMA flowchart - Research and study selection process. Source: The Authors, adapted ??
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Data extraction was performed using a struc-
tured grid containing: authors and year, title,
country, type of study, population, description of
the intervention, indicators for assessing respira-
tory function and outcome, and main conclusions.

The analysis of the studies was conducted using
a descriptive and categorical approach, focusing on
the effects of interventions on respiratory function
and the identification of possible adverse effects.

Of the ten included studies, most were rando-

mized controlled trials, with only one observation-
al study. The studies were published between 2015
and 2023.

The included studies were conducted in dif-
ferent geographical contexts and clinical settings,
including both hospitalization and outpatient
care environments, with a predominance of hos-
pital-based studies.

In total, the ten studies analysed included
760 children aged between zero and five years,

Table 4 - Results

with infants being the most frequently investigat-
ed age group.

A range of respiratory rehabilitation inter-
ventions was identified across the included stud-
ies, with outcomes primarily related to changes in
respiratory function indicators.

Table 4 summarizes the main characteristics
of the included studies, including population, in-
tervention, clinical context, and outcomes, facili-
tating comparison across studies.

Modern Respiratory Rehabilitation Techniques

Study Condition n Age Context Intervention Duration Outcomes Main Findings 1};}’:;::
20 min/session
PSE-based protocol ’ .
. 23 s <24 . (incl. RRC and PC) vs 1 day for 5 KRS Score; RR VKRS SCOlje’ RR No adverse
Pinto et al,, 2021 ®® Bronchiolitis 45 Outpatient . consecutive days . and retractions vs
months No respiratory and Retractions effects
S and 3 alternate control
rehabilitation
days
PSE-based protocol . .
. 15 min/session, JABSS score vs
Conesa-Segl(lzr;a etal, Bronchiolitis 7 1-24 Hospital (incl. RRC PC and 1x/day during ABSS scale and control: Similar No adverse
2019 @ months Aspiration) vs R SpO0: effects
o hospitalization SpO2
Aspiration
Wang score; JWang score;
( . B High-Frequency Chest | Single session: 15 SpOs; HR; RR Similar SpO, HR,
Gc;?é?lezzdzBf 1(1211?0 Bronchiolitis 91 rr?on1I215 Outpatient Compression (HFCC) min (HFCC) vs 20 and and RR; Lower ag&%ﬁgﬁ;ﬂ; t

v vs PSE + PC min (PSE + PC) Amount of secretion clearance
secretions compared to HFCC
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Jd Wang score and
. Bouncing vs 20min/session, Length of Stay; | shorter length of stay
Valel tcillln %%rld;(lzlzr)'en Bronchiolitis 93 mfn%fhs Hospital AAD and Bouncing vs 1x/day during Wang score; vs Bouncing; Noe?fc‘i;é(ta;*se
M IPV and Bouncing hospitalization SpO2 and HR Similar SpO; and HR;
comparable to IPV
AADjbased protocol 10-30min/ RR; SpO5; HR JRR and shorter
20 . 1-60 . (incl. PC and : length of stay vs No adverse
Corten et al., 2018 ¢ Pneumonia 29 Hospital o session, and AP
months Aspiration) vs PC and 2x/day for 5 days Length of Sta control; Similar effects
Aspiration y y 8 y Sp02 and HR
1x/day
Evenou gi)al., 2017 Bronchiolitis 160 mf)r%fhs Outpatient AEF 2 consecutive Wang score OWang score Infrequent
days
Conventional Respiratory Rehabilitation Techniques
... . . s el Adverse
Study Condition n Age Context Intervention Duration Outcomes Main Findings Effects
Vibrocompression, ?AB . JSAB score,
. . . . RR; SpOz, o .
. 0-36 . Dlaphragmatlc 15 min/session, HR and s1m11§r RR and
Pinto et al., 2017 @9 ARI 23 Hospital Proprioception and 1-2x/day for 2 SpO,; improved Not reported
months ; Pulmonary
Accessory Muscle consecutive days Auscultation pulmonary
Techniques auscultation; OHR
Postural Drainage, . . RR; SpO; and J RR and faster
Abdelbasset & . 29 days . Chest Compression, 20 min/ sesston, Clinical clinical recovery
28) Pneumonia 50 to5 Hospital : . . 3x/day during A Not reported
Elnegamy, 2015 ¢ Percussion, Vibration e Recovery vs control; Similar
years hospitalization .
and PC Time SpO:
Length of Stay; Shorter length
- . of stay and
. Time until the
Percussion and 10 min/session disappearance faster symptom
Qiaohua et al.,, 2023 e 1-12 . Vibration vs L ppeara resolution;
20 Bronchiolitis 98 Hospital : . . 1x/day during of adventitious . Not reported
G0 months Mechanical Vibration hospitalizati Greater clinical
. ospitalization sounds and
Drainage . efficacy compared
Overall Clinical :
to mechanical
Efficacy

vibration drainage
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Instrumental Respiratory Rehabilitation Techniques

Study Condition n Age Context Intervention Duration Outcomes Main Findings :r?fz:;sse
J Wang score
. . Wang score; .
. . High-Frequency Chest A single 15 min/ Sp0; HR; RR Similar SpO?, HR,
Gonzélez-Bellido A 0-12 . . session vs and RR; Infrequent
21 Bronchiolitis 91 Outpatient | Compression (HFCC) . . and . :
etal., 2021 ¢ months A single 20/min/ Greater secretion and transient
vs PSE + PC . Amount of
session secretions clearance
compared to PSE
J Wang score and
. Bouncing vs 20min/session, Length of Stay; shorter length of No adverse
Van Ginderdeuren hioliti <24 ital d . dav duri : . >
etal. 2017 @2 Bronchiolitis 93 months Hospita AAD an Bouncmg Vs 1x/ ay during Wang score; st_ay'vs Bouncing; effects
’ IPV and Bouncing hospitalization SpO; and HR Similar SpO2 and
HR; Similar to AAD
Length of Stay; Longer length
- . of stay and
. Time until the
Percussion and 10 min/session disappearance slower symptom
Qiaohua et al., 2023 e 1-12 . Vibration vs L Pp i resolution; lower
300 Bronchiolitis 98 Hospital : . . 1x/day during of adventitious . Not reported
( months Mechanical Vibration o clinical efficacy
. hospitalization sounds and
Drainage . compared to
Overall Clinical :
conventional
Efficacy .
techniques
Other Respiratory Rehabilitation Interventions
. . . s e . Adverse
Study Condition n Age Context Intervention Duration Outcomes Main Findings Effects
RR; SpO,; HR; Similar RR,
Wood Scale SpO02, and Wood
Gomes fztna L, 2016 Bronchiolitis | 100 IT?O_IS[IZIS Hospital RRC vs Aspiration 3x/day for 1 day and Signs of score; Clinical Infrequent
respiratory improvement in
distress both groups
Source: The Authors
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Abbreviations: RR - Respiratory Rate; HR -
Heart Rate; SpO, - Peripheral Oxygen Saturation;
ABSS - Acute Bronchiolitis Severity Score; KRS - Kris-
tjansson Respiratory Score; SAB - Silverman-Ander-
sen Bulletin; PC - Provoked Cough; PSE - Prolonged
Slow Exhalation; RRC - Rhinopharyngeal Retrograde
Clearance; AAD - Assisted Autogenic Drainage; HFCC
- High-Frequency Chest Compression; IPV - Intrapul-
monary Percussive Ventilation; AEF - Acceleration
of Expiratory Flow.

DISCUSSION

This Integrative Literature Review identified
that several respiratory rehabilitation interven-
tions are associated with improvements in res-
piratory function in children with ARIs. The tech-
niques analysed included conventional, modern,
and instrumental approaches, often combined to
enhance clinical effects. The effects observed var-
ied according to the clinical condition, particularly
between bronchiolitis and pneumonia, as well as
the care setting.

The categorization of interventions into con-
ventional, modern, and instrumental techniques is
based on their underlying mechanisms and mode
of application, although these distinctions are not
always clearly defined in the literature.

Prolonged Slow Exhalation (PSE), combined
with Rhinopharyngeal Retrograde Clearance (RRC)
and Provoked Cough (PC), was associated with re-
ductions in clinical scores (Acute Bronchiolitis Se-
verity Scale, ABSS, and Kristjansson Respiratory
Score, KRS), as well as reducing signs of respirato-
ry effort (namely retractions) and respiratory rate
(RR) in children with bronchiolitis @* 2. These in-
terventions were generally well tolerated, with no
adverse effects reported in the included studies, in
both inpatient and outpatient settings.

PSE, in combination with PC, was used as a tech-
nique for comparison with High-Frequency Chest
Compression (HFCC) in children with bronchioli-
tis @V, Although both were associated with clinical
improvement, the group that received HFCC mobi-
lized a greater volume of secretions, suggesting a
potential advantage in secretion clearance.

Similar results were observed by other authors
45,30 who found that PSE, alone or in combination
with other techniques, particularly RRC, may con-
tribute to improvements in respiratory function
parameters, with few reported adverse effects.

Assisted Autogenic Drainage (AAD) has been
evaluated in different studies ©@* 29, When com-
bined with PC and aspiration, it was associated
with reductions in RR and length of hospital stay
in children with pneumonia @. In the study that

10

combined AAD, Bouncing and PC in one of the ex-
perimental groups, shorter hospital stays and im-
proved Wang clinical scores were observed com-
pared to the group that used only Bouncing, with
no significant differences in peripheral oxygen
saturation (SpO;) and heart rate (HR) in children
with pneumonia @?. Overall, when integrated with
other approaches, AAD was also associated with
improvements in clinical recovery, with good tol-
erance and no adverse effects ¢229,

Regarding Acceleration of Expiratory Flow
(AEF) @, the study showed improvements in clin-
ical symptoms of bronchiolitis, as assessed by the
Wang score, with few reports of adverse effects.

The results obtained in this Integrative Litera-
ture Review, which suggest potential clinical bene-
fits of modern techniques, are consistent with find-
ings from other studies ©?, indicating that these
approaches may contribute to improvements in
the management of bronchiolitis symptoms.

Conventional techniques, such as vibration, per-
cussion, postural drainage, and diaphragmatic pro-
prioception, were associated with improvements in
some clinical parameters. The combination of these
manual techniques resulted in improved RR, SpOa,,
and clinical recovery time in children hospitalized
with pneumonia @. Similarly, the combination of
percussion, vibration, and aspiration was more ef-
fective than Mechanical Vibration Drainage alone,
with shorter hospital stays and faster disappearance
of adventitious sounds in children with bronchioli-
tis ¢ In the study that used an intervention proto-
col that included vibrocompressions, diaphragmatic
proprioception, and action on the accessory res-
piratory muscles in children with ARIs, progressive
improvement was observed in the Silverman-An-
dersen Bulletin (BSA) score and pulmonary auscul-
tation, although there were no significant changes
in RR and SpO, @9. It should be noted that, in these
studies, information on the occurrence of adverse
effects was unclear or absent.

Despite these results, a study reveals that in
children with bronchiolitis, conventional respira-
tory rehabilitation, namely postural drainage asso-
ciated with percussion and vibration techniques,
did not show clear benefits and, in some cases, was
associated with adverse effects, so its use in this
age group is not generally recommended “%. This
highlights the importance of considering the clini-
cal condition when selecting interventions.

In the context of pneumonia, other authors
have demonstrated improvements in SpO, values
following conventional respiratory rehabilitation.
However, in the same study, there was no evidence
of significant improvement in RR after its imple-
mentation ©.
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Instrumental techniques appear in three stud-
ies, all conducted with children with bronchiolitis,
and are used alone or in combination with other
techniques @ 2239, The application of HFCC, com-
pared to PSE associated with PC, was associated
with greater secretion mobilization and reductions
in Wang score, with similar improvements in SpOa,,
RR, and HR levels, in addition to good tolerance
and no relevant adverse effects @V Intrapulmo-
nary Percussive Ventilation (IPV) was associated
with favourable clinical outcomes, especially when
combined with Bouncing and PC, with no adverse
effects reported. However, the results were compa-
rable to those of the group receiving AAD, with no
evidence of clear superiority @2,

VED, used alone, was less effective, as the au-
thors pointed out that this technique was associ-
ated with longer hospital stays and lower efficacy
when compared to the combined manual approach.
In this study, there was no explicit mention of the
presence or absence of adverse effects, making it
difficult to assess safety ©0.

The prescription of instrumental techniques ap-
plied to children with bronchiolitis varies according
to the severity of the disease and the characteristics
of the child 2. Current evidence on instrumental
techniques remains limited and heterogeneous.

Aspiration was a widely used technique as a
complementary or control intervention. When com-
pared with RRC, both showed similar results in the
parameters of RR, SpO,, and Wood score. However,
RRC was associated with lower respiratory effort
and fewer adverse effects, suggesting greater com-
fort and safety in children with bronchiolitis @7.

When comparing RRC with nasal aspiration,
this non-invasive technique demonstrated an im-
mediate reduction in severity scores and present-
ed few adverse events and complications in infants
with moderate acute bronchiolitis @.

Overall, most studies did not report significant
adverse effects. In the few cases in which they oc-
curred, episodes of epistaxis, vomiting, petechiae,
and tachycardia were noted, considered mild and
transient, with no relevant clinical impact @ 2427,
These findings suggest a generally favourable safe-
ty profile for respiratory rehabilitation techniques
when correctly applied in children with ARIs.

Modern techniques such as PSE, AAD, AEF, and
instruments such as IPV and HFCC have shown good
tolerance. However, the lack of clear data in some
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studies, especially those that used conventional
techniques, limits the complete assessment of the
safety profile @6 2830 Thus, the available data sug-
gest an overall favourable safety profile, although
monitoring for adverse effects should be systemati-
cally reported in future studies.

In contrast to the results of this Integrative Lit-
erature Review, international guidelines tend to
recommend a more restrictive use of respiratory
rehabilitation techniques in bronchiolitis, due to
insufficient and inconsistent evidence, and do not
support their routine application ©¢3 3435,

The main limitations identified in the availa-
ble evidence include heterogeneity of intervention
protocols and outcome measures, small sample siz-
es, and short follow-up periods.

With regard to the methods used, there was
considerable heterogeneity in the interventions,
protocols, and clinical indicators used, which
makes direct comparisons and the development of
uniform recommendations difficult. Most studies
involved small samples and short-term follow-up,
making it impossible to assess sustained effects in
the medium and long term. Another point is the
concomitant use of respiratory rehabilitation tech-
niques with clinical measures such as oxygen ther-
apy, medication, and aspiration, which may have
influenced the results.

In addition, the studies used different clinical
assessment instruments, applied in various ways,
compromising the uniformity of the data. Few
studies described blinded assessments or detailed
randomization and allocation procedures, which
increases the risk of bias and weakens the robust-
ness of the results.

This review also presents limitations. The re-
striction to a 10-year publication period, the use of
a limited number of databases, and potential con-
straints in the search strategy may have limited the
comprehensiveness of the evidence identified. In
addition, study selection procedures may have in-
troduced selection bias.

These limitations reinforce the need for ran-
domized controlled clinical trials with rigorous
methodological design, representative samples,
and adequate control of the clinical variables in-
volved. In this sense, studies are essential to vali-
date the effectiveness of each intervention, provide
a basis for safe practice guidelines, and generate
consistent clinical recommendations adapted to
the paediatric context.

Overall, the analysis of the studies included
in this Integrative Literature Review suggests that
respiratory rehabilitation interventions may con-
tribute to improvements in respiratory function in
children with ARIs. Improvements were observed
in clinical scores obtained using the assessment
tools, as well as in respiratory effort and physiolog-
ical parameters, although the magnitude and con-
sistency of these effects varied.
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Thus, when properly indicated and applied,
these techniques may represent useful resources
in paediatric clinical practice, although further re-
search is essential to consolidate their role in care
protocols for children with ARIs.

CONCLUSION

This Integrative Literature Review suggests
that various conventional, modern and instrumen-
tal respiratory rehabilitation techniques may con-
tribute to improvements in respiratory function
in children with ARIs. Among these, modern tech-
niques such as PSE, AAD, RRC, and AEF, as well as
PC as a complementary technique, have been as-
sociated with improvements, particularly in bron-
chiolitis, while generally presenting a favourable
safety profile. Conventional techniques appear to
have greater relevance in the context of pneumo-
nia, whereas instrumental techniques, although
promising, still require further research to better
define their clinical applicability.

Despite the methodological heterogeneity of
the included studies, the findings indicate that res-
piratory rehabilitation interventions may be asso-
ciated with improvements in clinical severity, phys-
iological parameters and, in some cases, length of
hospital stay. However, the lack of standardization
of protocols and the methodological limitations
observed reinforce the need for more robust clin-
ical trials, with representative samples and longi-
tudinal follow-up, to consolidate the available evi-
dence and support clinical practice on a consistent
scientific basis.

It can therefore be concluded that the care-
ful integration of respiratory rehabilitation tech-
niques, tailored to the type and severity of ARI, may
represent a useful approach to support functional
recovery and quality of life in children, while also
representing a relevant area for intervention and
research in Rehabilitation Nursing.
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