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Abstract
Individuals with cerebral palsy (CP) are at an increased risk of developing 
respiratory diseases due to various factors, including motor impairments, postural 
abnormalities, and comorbidities, such as dysphagia and gastroesophageal reflux 
disease. This paper reviews evidence-based strategies and recommendations for 
the prevention and management of respiratory diseases in young adults with 
CP. It highlights the importance of early screening, vaccination, and infection 
control, as well as the role of pulmonary rehabilitation and physical therapy in 
improving respiratory function. Non-invasive ventilation and pharmacological 
management, including bronchodilators and mucolytics, are critical for individuals 
with compromised lung function. Multidisciplinary care, postural management, 
and swallowing therapy are key components of a comprehensive treatment 
approach. In addition, innovations in telemedicine and caregiver education are 
emerging as effective tools to enhance respiratory care and prevent complications. 
While challenges remain in accessibility and training, future directions, such as 
personalized medicine and rehabilitation technologies, offer promising solutions 
to further improve the respiratory health of individuals with CP. This review 
underscores the importance of early intervention, coordinated care, and ongoing 
support to optimize outcomes for individuals with CP and reduce the burden of 
respiratory diseases.
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1. Introduction
Cerebral palsy (CP) is a group of neurological disorders 
resulting from non-progressive brain injury or 
malformation that occurs during early brain development. 
It is characterized by varying degrees of motor dysfunction, 
often accompanied by intellectual disabilities, sensory 
impairments, and musculoskeletal abnormalities. CP is one 
of the most common childhood disabilities.1 Population-
based data indicate that the estimated prevalence of CP 
ranges from 1 to almost 4/1,000 live births or children,2 
accounting for 8.1 million cases globally.3 In addition, CP 
contributes to approximately 6.5% of all years lived with 
disability from adverse health conditions in children under 
5 years.3 As individuals with CP live into adulthood, they 
face numerous health challenges, and respiratory diseases 
have become a leading cause of morbidity and mortality 
within this population.4 Respiratory complications in CP 
are often underappreciated in terms of their impact on 
both quality of life and life expectancy. This review aims 
to explore the prevention and management of respiratory 
diseases in young adults with CP, focusing on evidence-
based strategies that can enhance health outcomes.

The respiratory complications in individuals with 
CP are multifactorial, arising from a combination of 
impaired muscle control, structural abnormalities, 
and neurological dysfunction. Muscular weakness 
is a hallmark feature of CP and significantly impairs 
respiratory muscle function.5 Weakness in the diaphragm, 
intercostal muscles, and other muscles responsible for 
respiration weakens the ability to expel secretions from 
the airways, thereby increasing the risk of pneumonia.6 
The chronic inability to cough effectively and expel airway 
secretions can lead to the development of bronchiectasis, 
especially in individuals with CP. Bronchiectasis in CP is 
a serious but often overlooked consequence of chronic 
airway clearance dysfunction and recurrent aspiration, 
which necessitates early screening and intervention to 
improve respiratory outcomes.7 Additionally, limited 
mobility and poor postural control, which are common in 
individuals with CP, contribute to ineffective ventilation 
and increased pulmonary congestion.8 The combination 
of these impairments predisposes individuals to chronic 
respiratory conditions, such as recurrent chest infections, 
aspiration pneumonia, and respiratory failure.4

Individuals with CP may also suffer from structural 
abnormalities, such as scoliosis, which can further 
exacerbate respiratory issues.9 Scoliosis alters the shape of 
the thoracic cavity, restricting lung expansion and reducing 
respiratory efficiency. This mechanical disadvantage 
is compounded by impaired cough reflexes, which are 
crucial for clearing mucus from the lungs and preventing 

infections.10 Patients with CP, specifically those with severe 
impairments, tracheostomies, or chronic ventilation, are at 
higher risk of colonization with multidrug-resistant Gram-
negative bacteria, notably Pseudomonas aeruginosa.11 
The respiratory vulnerabilities make individuals with CP 
particularly susceptible to a range of respiratory diseases, 
including asthma and obstructive sleep apnea.12

In addition to the physical health concerns, respiratory 
diseases in individuals with CP significantly impact their 
psychosocial well-being. Respiratory complications often 
limit physical activity, leading to a cycle of immobility 
and further muscle deconditioning.13 This can hinder 
participation in social, educational, and recreational 
activities, negatively affecting the individual’s quality of 
life. Frequent hospitalizations due to respiratory infections 
place an additional strain on families and caregivers, both 
emotionally and financially.14 Furthermore, respiratory 
complications contribute to pre-mature mortality in 
individuals with CP, with respiratory failure cited as one 
of the most common causes of death in this population.4

Effective prevention and management strategies are 
essential to address the high burden of respiratory disease 
in individuals with CP. Early detection and intervention are 
critical to minimizing the risk of respiratory complications 
and improving long-term outcomes. Multidisciplinary care 
that includes respiratory therapy, physical therapy, and 
pharmacologic management has been shown to reduce the 
incidence of respiratory infections and improve pulmonary 
function.6 Postural drainage techniques, respiratory muscle 
training, and mechanical ventilation have been explored as 
potential interventions for improving respiratory function 
in individuals with CP.13 Pharmacological treatments, such 
as bronchodilators and mucolytics, can also play a role in 
managing airway clearance and reducing the frequency of 
respiratory exacerbations.4,13

Despite these advancements, much of the literature 
on respiratory management in CP is based on clinical 
observations and expert opinions, with limited high-
quality, large-scale studies.10 This highlights the need for 
robust evidence to identify the most effective strategies 
tailored to the diverse needs of individuals with CP. It 
is also essential to consider broader healthcare system 
implications, as healthcare providers must be equipped 
with the knowledge and tools to address the complex 
respiratory issues faced by individuals with CP. Our review 
examines the current evidence surrounding the prevention 
and management of respiratory diseases in individuals with 
CP. By analyzing both individual and systemic approaches, 
we seek to provide evidence-based recommendations to 
enhance respiratory health outcomes and improve the 
quality of life for individuals with CP.
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1.1. Epidemiology of respiratory disease 
in CP
Young individuals with CP are at higher risk of developing 
respiratory diseases compared to their peers. Studies have 
shown that approximately 50–70% of individuals with CP 
experience chronic respiratory problems, with frequent 
hospitalizations due to respiratory infections, aspiration 
pneumonia, and respiratory failure.4,10 Current literature 
exhibits gender bias, with CP frequently diagnosed in 
males, who also present with severe motor and health 
complications.15 Black infants in the USA have a 29% 
higher CP risk than White infants, and Māori individuals 
in New Zealand with CP face significantly higher rates of 
respiratory-related hospitalization.16 Finally, age-based 
gaps persist, as research predominantly focuses on children, 
overlooking adults with CP who may experience elevated 
respiratory morbidity.16 The incidence of respiratory 
diseases increases as individuals with CP age, and the 
risk is further exacerbated by the severity of the motor 
impairment and the degree of cognitive involvement.8

Recent data also highlight that respiratory 
complications are one of the primary contributors to 
pre-mature mortality in individuals with CP, particularly 
those with severe conditions.17 Respiratory issues are often 
overlooked during the transition from pediatric to adult 
care, resulting in delayed interventions and suboptimal 
management.17

1.2. Respiratory impairment in CP

The pathophysiology of respiratory impairment in CP is 
multifactorial. Respiratory muscle weakness, particularly 
in the diaphragm and intercostal muscles, significantly 
reduces the ability to clear mucus from the lungs. This 
predisposes individuals to chronic respiratory infections 
and atelectasis.18 Additionally, numerous individuals with 
CP suffer from scoliosis, which restricts lung expansion 
and ventilation.9 Gastroesophageal reflux disease (GERD) 
is also common in this population, leading to aspiration 
and recurrent respiratory infections.19 Furthermore, 
impaired swallowing and ineffective cough reflexes can 
result in aspiration of food or liquids into the airway, 
leading to aspiration pneumonia.19 The complex nature 
of these respiratory impairments requires comprehensive, 
individualized care strategies to prevent and manage 
respiratory disease.

1.3. Risk factors for respiratory diseases in CP

Individuals with CP face a heightened risk of respiratory 
diseases due to several interrelated factors that affect 
their respiratory function (Figure 1). The risk factors for 
respiratory disease in individuals with CP are multifaceted, 

involving motor, cognitive, anatomical, and comorbid 
conditions.20 Understanding these risk factors is crucial 
for developing comprehensive care plans that address 
the unique respiratory needs of individuals with CP and 
reduce the incidence of respiratory complications.

1.3.1. Motor impairment

One of the primary risk factors is motor impairment, 
which directly impacts respiratory muscle strength and 
coordination. Individuals with severe forms of CP, such as 
quadriplegia, often experience weakness in the diaphragm 
and other respiratory muscles, making it difficult to clear 
mucus from the lungs effectively.21 This impaired ability to 
clear secretions increases the susceptibility to respiratory 
infections, atelectasis, and chronic lung disease.11 
The severity of motor impairment correlates with an 
increased risk of respiratory complications, and this risk is 
pronounced in individuals who also experience cognitive 
impairments that hinder their ability to recognize or 
communicate respiratory distress.22

1.3.2. Impaired swallowing and aspiration

This is another significant risk factor for respiratory 
diseases associated with CP. Numerous individuals with CP 
experience dysphagia, or difficulty swallowing, increasing 
the likelihood of food or liquid being aspirated into the 
airway.19 Aspiration can lead to aspiration pneumonia, 
a serious respiratory condition that often requires 
hospitalization and prolonged treatment. Additionally, 
the compromised airway clearance mechanisms in these 
individuals further complicate respiratory health.17 
Swallowing difficulties often require interventions, such 
as speech therapy or modifications in feeding techniques, 
to reduce the risk of aspiration.19 Gastrostomy feeding in 
CP patients with chronic dysphagia improves nutritional 
status and can reduce aspiration during oral intake, but 
respiratory infections remain common due to ongoing 
aspiration of saliva or reflux. These individuals require 
comprehensive airway management and reflux control 
alongside enteral feeding to reduce morbidity.23

1.3.3. Postural abnormalities

Postural abnormalities, such as scoliosis, are another critical 
risk factor for respiratory disease in CP. Many individuals 
with CP develop scoliosis, which can lead to restricted lung 
expansion and reduced ventilation.9 The curvature of the 
spine restricts the capacity of the lungs to fully expand, 
impairing the ability to breathe deeply and effectively. 
This can lead to hypoventilation, reduced oxygen levels, 
and chronic respiratory problems. The severity of scoliosis 
often correlates with the degree of respiratory dysfunction, 
and individuals with severe postural deformities often 
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require interventions, such as mechanical ventilation or 
surgical correction.18,23

1.3.4. GERD

GERD is another common comorbidity associated with 
CP that significantly increases the risk of respiratory 
complications. GERD can cause stomach contents to 
reflux into the esophagus and, in some cases, into the 
airway, leading to aspiration and respiratory infections.19 
The constant irritation and inflammation of the airway 
from acid reflux can lead to several conditions, such as 
asthma, chronic cough, or aspiration pneumonia, further 
complicating respiratory care.

1.3.5. Neurological factors

Cognitive impairments and lack of awareness contribute 
to the increased vulnerability to respiratory disease in 
individuals with CP. Most of them may not have the 
cognitive ability to recognize symptoms of respiratory 
distress, such as difficulty breathing or coughing, delaying 
timely medical intervention.22,24 The inability to effectively 
communicate discomfort or respiratory symptoms can 
make it challenging for caregivers to provide appropriate 
care, leading to delayed responses to respiratory crises.

2. Evidence-based prevention strategies
2.1. Early screening and diagnosis

Early detection of respiratory dysfunction is crucial in 
preventing long-term complications. Regular screening 
for respiratory conditions, including pulmonary function 
tests and imaging studies, should be conducted to 
assess lung health and detect early signs of respiratory 

impairment.11 Pulmonary function testing can help 
identify early abnormalities in lung function, enabling 
timely interventions.25

2.2. Vaccination and immunization

Vaccination plays a pivotal role in preventing respiratory 
infections in individuals with CP. Immunizations against 
influenza, pneumococcus, and other respiratory pathogens 
should be prioritized because individuals with CP are 
more vulnerable to severe outcomes from respiratory 
infections.26 Therefore, ensuring that they are up-to-date 
on all recommended vaccinations is an essential preventive 
measure.17

2.3. Respiratory hygiene and infection control

Respiratory hygiene, including handwashing, mask use 
during illness, and avoidance of environmental pollutants, 
can reduce the risk of respiratory infections.27 In care 
settings, strict infection control protocols are necessary 
to prevent cross-contamination and respiratory illness 
outbreaks.17,28

3. Management of respiratory 
disease: Therapeutic approaches
3.1. Pulmonary rehabilitation and physical therapy

Physical therapy aimed at strengthening respiratory muscles 
can improve lung function and overall respiratory health 
in individuals with CP. Regular exercise, including aerobic 
activities and chest physiotherapy, helps enhance lung 
capacity, improve mucus clearance, and reduce infection 
risks.29 Breathing exercises, such as diaphragmatic and 
pursed-lip breathing, can also promote better ventilation.30

Figure 1. Schematic presentation of risk factors of respiratory disease associated with cerebral palsy. Image created by the authors.
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3.2. Non-invasive ventilation (NIV) and respiratory 
support

For individuals with significant respiratory compromise, 
NIV, such as bilevel positive airway pressure or continuous 
positive airway pressure, can improve oxygenation and 
reduce the work of breathing.31 These devices help to maintain 
open airways and support breathing, particularly during 
sleep. NIV is effective in reducing the risk of respiratory 
failure and improving the quality of life for individuals with 
severe respiratory symptoms.31 However, in individuals who 
develop severe chronic ventilatory insufficiency, invasive 
mechanical ventilation via tracheostomy is often required to 
maintain adequate respiratory function and manage airway 
secretions.32 While tracheostomy can reduce upper airway 
obstruction and enhance secretion clearance, it significantly 
increases the risk of respiratory infections, particularly 
ventilator-associated pneumonia, due to frequent 
colonization by multidrug-resistant organisms.11

3.3. Pharmacological management

Pharmacological interventions, including bronchodilators, 
corticosteroids, and mucolytics, can be used to manage 
underlying respiratory conditions. Bronchodilators help 
open the airways, while corticosteroids can reduce lung 
inflammation.8,28 Mucolytics aid in the clearance of thick 
mucus, making coughing easier and reducing the risk of 
infections.33 Medications should be prescribed based on the 
individual’s specific needs and the severity of respiratory 
disease.33

3.4. Therapeutic effect of magnetic nanomaterials

Magnetic nanoparticles have currently emerged as a 
promising tool in the treatment of pulmonary respiratory 
malignancies (such as lung cancer) due to their unique 
magnetic properties, biocompatibility, and ability 
to be functionalized for targeted therapy.34 A recent 
study demonstrated that magnesium-doped ironoxide 
nanoparticles in combination with an alternating magnetic 
field can produce effective localized hyperthermia, 
significantly inhibiting lung tumor growth in vivo, while 
the broader literature supports their role in precision 
drug delivery, imaging, and combating drug resistance.35 
Another study showed that inhalable magnetite (iron 
[II, III] oxide)/poly-lactic-co-glycolic acid magnetic 
nanocomposite microparticles offered a powerful platform 
for targeted pulmonary delivery of cancer therapeutics, 
with strong safety, localization, and multi-modal capacity.36

3.5. Multidisciplinary approach in CP patients’ 
respiratory care

Managing respiratory disease in patients with CP 
requires a multidisciplinary approach, involving 

healthcare professionals from various specialties, 
including pulmonology, physical therapy, speech therapy, 
nutrition, and nursing.37 A coordinated care plan ensures 
comprehensive treatment, addressing the physical, 
nutritional, and psychological aspects of care. The 
involvement of a speech therapist is critical to address 
swallowing issues, while physical therapists can provide 
interventions to improve posture and respiratory muscle 
function.30,37

4. Challenges in implementing evidence-
based strategies
While significant studies have been conducted in the 
prevention and management of respiratory disease in 
individuals with CP, several challenges persist in providing 
optimal care. One of the primary challenges is the lack 
of awareness and specialized training among healthcare 
providers to recognize and manage respiratory issues 
specific to individuals with CP. The transition from 
pediatric to adult care often leads to gaps in care due to 
the under-recognition of respiratory problems in this 
population, particularly in those with milder forms of CP 
who may not exhibit obvious signs of respiratory distress.24 
As a result, respiratory dysfunction may be undiagnosed or 
untreated, leading to severe complications.8

Another significant barrier is the limited access to 
specialized care, especially in rural or low-resource settings. 
Numerous individuals with CP face challenges in accessing 
high-quality respiratory therapies, such as pulmonary 
rehabilitation and NIV, due to cost, geographic location, 
or a lack of healthcare infrastructure.38 In addition, the 
financial burden of advanced treatments, including NIV 
and chest physiotherapy, can be prohibitive for low-income 
families, limiting the availability of these interventions.39

Moreover, caregivers often lack sufficient training 
to manage the complex needs of individuals with CP, 
especially those with advanced respiratory diseases. 
Proper caregiver education and support are critical for the 
successful implementation of respiratory interventions 
at home.17,40 Without adequate training, caregivers may 
struggle to perform daily respiratory exercises, monitor 
for signs of respiratory distress, or use ventilatory support 
devices effectively.40

5. Future directions in respiratory care for 
CP patients
Research in respiratory care for individuals with CP 
continues to evolve, with promising innovations on 
the horizon. Future directions include the use of 
telemedicine, which can improve access to care, enabling 
remote monitoring and consultations.20,41 Advances in 
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genomics and personalized medicine may provide more 
targeted therapies for respiratory diseases in CP.28,42 
The development of effective rehabilitation tools and 
technology, such as wearable devices for respiratory 
monitoring, could enhance the management of respiratory 
disease in CP patients.43 In addition, advances in artificial 
intelligence can help shape future research directions 
and rehabilitation approaches, enhancing the functional 
outcomes in CP.44 In summary, future research should 
focus on developing individualized airway clearance 
strategies and using mobile health technologies to monitor 
patient status, facilitating prompt intervention in cases of 
respiratory illness. Table  1 highlights the key evidence-
based strategies for the prevention and management of 
respiratory diseases in CP.

6. Conclusion
Individuals with CP are at significant risk for respiratory 
diseases, and evidence-based prevention and management 
strategies are essential to optimizing their health 
outcomes. Early intervention, regular monitoring, and a 
multidisciplinary approach can significantly reduce the 
burden of respiratory disease, improving quality of life 
and longevity. With continued research and a focus on 
individualized care, young individuals with CP can achieve 

better respiratory health and quality of life. High-volume, 
multi-centric studies are crucial in CP research as they can 
enhance the generalizability of findings, improve statistical 
power, and reduce the risk of bias. By capturing diverse 
patient populations and healthcare settings, empirical 
studies are needed to evaluate interventions and facilitate 
evidence-based care in effective CP management.
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Table 1. Key evidence‑based strategies for managing respiratory diseases in cerebral palsy

Strategy/recommendation Description Outcome

Early screening and 
diagnosis

Regular screening for respiratory issues through pulmonary 
function tests and imaging studies

Early detection can prevent complications, allowing for 
timely interventions

Vaccination and 
immunization

Ensure up‑to‑date immunizations for influenza, 
pneumococcus, and other respiratory pathogens

Vaccination significantly reduces the risk of respiratory 
infections

Respiratory hygiene and 
infection control

Promote handwashing, mask‑use during illness, and infection 
control measures in care settings

Helps prevent the spread of respiratory infections

Pulmonary rehabilitation 
and physical therapy

Implement physical therapy to strengthen respiratory muscles 
and improve lung capacity

Regular exercise improves lung function and reduces 
infection rates

NIV Use devices such as BiPAP or CPAP for individuals with 
significant respiratory compromise to improve oxygenation

NIV is effective in preventing respiratory failure and 
improving the quality of life

Pharmacological 
management

Use bronchodilators, corticosteroids, and mucolytics to 
manage airway obstruction, inflammation, and mucus 
clearance

Medications reduce respiratory symptoms and improve 
lung function

Swallowing therapy Provide speech therapy to address dysphagia and reduce the 
risk of aspiration

Reduces the risk of aspiration pneumonia

Multidisciplinary approach Involve healthcare providers from various specialties, including 
pulmonologists, therapists, and nutritionists

A coordinated team approach improves overall 
management and outcomes

Postural management Address postural abnormalities (e.g., scoliosis) with physical 
therapy, bracing, or surgery

Correcting postural deformities can improve lung 
function and reduce respiratory complications

Telemedicine and remote 
monitoring

Use telemedicine for remote consultations and monitoring of 
respiratory function

Telemedicine enhances accessibility to care, especially 
in rural areas

Early and ongoing 
caregiver training

Educate caregivers on proper respiratory care techniques and 
signs of distress

Caregiver education reduces the likelihood of 
complications and improves outcomes

Abbreviations: BiPAP: Bilevel positive airway pressure; CPAP: Continuous positive airway pressure; NIV: Non‑invasive ventilation.
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