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Background: Cystic fibrosis (CF) is a hereditary condition characterized by the  
buildup of mucus in the airways and subsequent respiratory difficulties. The  
research specifically investigates the influence of this intervention on lung function,  
quality of life, and the management of symptoms.

Objective: The present study was conducted with the aim to fin the effects of chest  
physiotherapy on individuals diagnosed with cystic fibrosis.

Methodology: A prospective cohort study was carried out at HMC Peshawar,  
strictly adhering to ethical guidelines. Lung function, quality of life (measured via  
CFQ-R), and respiratory symptom data were systematically collected. The present  
investigation, carried out between January 2022 and December 2022, examines the  
effects of chest physiotherapy on the well-being of a cohort of 110 individuals  
diagnosed with cystic fibrosis.
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Results: Significant enhancements were seen promptly, as indicated by an average  
7.8% augmentation in Forced Expiratory Volume in one second (FEV1) subsequent  
to a solitary session of chest physiotherapy. During the duration of the trial, a  
comprehensive examination revealed a consistent improvement in lung function, as  
shown by a significant increase in forced expiratory volume in one second (FEV1)  
from 65.3% to 74.6%. The quality of life, as measured by the CFQ-R, showed a  
statistically significant improvement of 12 points. There was a significant reduction  
in respiratory symptoms, such as coughing and difficulty breathing.

Conclusion: Significant enhancements in pulmonary function were promptly noted  
subsequent to a solitary session of chest physiotherapy. The longitudinal analysis  
demonstrated a consistent and prolonged improvement in pulmonary function over  
the duration of the research. There was a substantial improvement in the quality of  
life, accompanied by a notable decrease in respiratory symptoms. The present  
research provides more evidence on the significant advantages of chest  
physiotherapy in the treatment of cystic fibrosis (CF), as shown by quantitative data  
that substantiates its immediate and enduring effects.
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Introduction

ystic fibrosis (CF) is a genetic condition with a Csignificant impact on life expectancy, mostly seen 
in the juvenile demographic, and affecting a 

substantial number of persons globally. One of the 
defining characteristics of cystic fibrosis (CF) is the 
heightened secretion of viscous mucus in several organs, 
with a particular emphasis on the respiratory system. The 
accumulation of mucus in the respiratory tract not only 
hinders the process of respiration but also creates a 
conducive setting for bacterial infections, resulting in 
persistent and often severe pulmonary problems. In order 
to address these issues, a variety of therapeutic options 
have been created, with chest physiotherapy assuming a 
crucial position in the management of cystic fibrosis 

1,2(CF).
Chest physiotherapy is a therapeutic intervention that 
encompasses a range of methods, including airway 
clearing, percussion, vibration, and breathing exercises. 
The primary objective of this intervention is to mobilize 
and eliminate the viscous mucus present in the airways of 
individuals with cystic fibrosis (CF). By doing so, chest 
physiotherapy endeavors to enhance pulmonary function 
and enhance the overall well-being and quality of life of 

3, 4CF patients.  Chest physiotherapy has been a fundam-
ental component of cystic fibrosis (CF) treatment for a 
considerable period of time. However, the immediate and 
long-term impacts of these therapies have remained a 
topic of continuous investigation.
This scholarly paper presents a thorough examination of 
the immediate and long-term consequences of chest 
physiotherapy in individuals diagnosed with cystic 
fibrosis. The study aims to elucidate the efficacy, safety, 
and influence of this treatment on significant clinical 

5, 6outcomes.  Through a comprehensive analysis of 
existing literature and recent advancements in the area, 
our objective is to provide a valuable contribution to the 
expanding body of data that supports the incorporation 
of chest physiotherapy as a fundamental element in the 

7, 8treatment of cystic fibrosis.
This research examines the pathophysiological mechan-
isms behind cystic fibrosis and provides a basis for the 
use of chest physiotherapy as a therapeutic strategy. The 
research will further emphasize the need of comprehe-
nding both the immediate advantages and long-term 

9consequences of this therapeutic strategy,  since this 
awareness is crucial for enhancing the provision of care 

10and the overall well-being of persons with cystic fibrosis.  
This article aims to provide a complete review of the 
current body of evidence, focusing on the efficacy of 
chest physiotherapy in facilitating airway clearance, 
mitigating exacerbations, and enhancing pulmonary 
function. Ultimately, this analysis seeks to shed light on 
the significance of chest physiotherapy in the holistic 

11management of individuals with cystic fibrosis. 
Through a comprehensive analysis of the short-term and 

long-term effects of chest physiotherapy, this study aims 
to expand our knowledge of its influence on the 
management of cystic fibrosis. The ultimate objective is 
to provide healthcare practitioners, patients, and their 
families with valuable insights that can assist them in 
making well-informed choices regarding this crucial 
therapeutic approach.

Objective

The present study was conducted with the aim to find the 
effects of chest physiotherapy on individuals diagnosed 
with cystic fibrosis.

Methodology

This study was a prospective cohort study conducted in 
Hayatabad Medical Complex, Peshawar from January 
2022 and December 2022. The research included 
individuals who were clinically diagnosed with cystic 
fibrosis and underwent treatment at HMC Peshawar. The 
inclusion criteria for this study included patients of all age 
groups who were diagnosed with cystic fibrosis and were 
undergoing chest physiotherapy at HMC Peshawar. On 
the other hand, patients who did not provide their 
agreement to participate or had significant comorbid 
disorders that may potentially influence the findings of the 
study were excluded from the research.
A total of 110 patients were chosen as the sample size in 
order to achieve statistical significance and to enhance 
the capability of identifying clinically significant variations 
in outcomes. Data pertaining to patients was gathered 
during the course of the period spanning from January 
2022 and December 2022. All individuals' relevant 
demographic information, clinical history, and baseline 
lung function values were gathered.
All patients who were registered in the study were 
administered the regular chest physiotherapy procedures 
in accordance with the clinical guidelines established by 
HMC Peshawar. The frequency, duration, and procedures 
used in chest physiotherapy demonstrated uniformity 
across all participants.
Spirometry was used to gather lung function data before 
to the commencement of chest physiotherapy, and at 
consistent intervals throughout the duration of the trial. In 
addition, patient-reported outcomes were collected, 
which included evaluations of quality of life as well as 
questionnaires pertaining to symptoms.
The researchers used descriptive statistics to provide a 
concise summary of the demographic and clinical 
variables shown by the individuals. Appropriate statistical 
procedures, such as t-tests and chi-square tests, were 
used to evaluate changes in lung function and other 
clinical outcomes. The examination of long-term impacts 
included the comparison of data gathered at various 
intervals over the duration of the research.
The research study was carried out in accordance with 

Pak. J. Chest Med. 2023;29(02)

A prospective Cohort Study of Chest Physiotherapy's Effects on Patients with Cystic Fibrosis



173

the ethical principles and standards that regulate 
investigations involving human participants. All partici-
pants or their legal guardians, when applicable, provided 
informed consent.

Results

This research included the enrollment of 110 volunteers 
who had been diagnosed with cystic fibrosis, resulting in 
the formation of a varied cohort spanning a broad range of 
ages. The mean age of the participants was 24.5 years, 
accompanied by a standard deviation of 7.2. The age 
range seen in this study had a significant breadth, ranging 
from 5 to 45 years, therefore included individuals across 
both pediatric and adult populations. The research 
ensured an equitable representation of genders, with 
males comprising around 53% of the participants and 
females comprising 47%. A significant proportion of the 
individuals, namely 82%, received a diagnosis of cystic 
fibrosis during their youth, highlighting the occurrence of 
this ailment at an early age. Furthermore, the presence of 
comorbid disorders that may have had an impact on the 
research results was rare, affecting just 8% of the 
participants. This finding underscores the relatively 
uniform characteristics of the study population (Table 1).
Before implementing any chest physiotherapy interven-
tion, the subjects demonstrated an average baseline 
Forced Expiratory Volume in one second (FEV1) of 65.3% 
anticipated, with a standard deviation of 15.2. After 
undergoing a single session of chest physiotherapy, a 
notable improvement in pulmonary function became 
apparent, as shown by a remarkable average rise of 7.8% 
in forced expiratory volume in one second (FEV1). The 
observed enhancement exhibited both statistical signifi-
cance (p < 0.001) and a 95% confidence range [6.5, 9.1], 
so emphasizing the immediate beneficial effect of chest 
physiotherapy on airway functions (Table 2).
During the course of the investigation, data pertaining to 

lung function was methodically gathered at consistent 
intervals, especially at three-month intervals. The 
examination of these enduring consequences revealed a 
consistent, although notably substantial improvement in 
pulmonary function over the course of the investigation. 
Upon the completion of the investigation in December 
2022, it was observed that the average Forced Expiratory 
Volume in one second (FEV1) had shown a significant 
augmentation, reaching 74.6% of the projected value. 
This rise was accompanied by a standard deviation of 
13.9. The observed increase in lung function after chest 
physiotherapy was found to be statistically significant (p < 
0.001), indicating a sustained and gradual favorable 
effect over an extended period of time (Table 3).
The individuals who engaged in chest physiotherapy 
sessions had a significant improvement in their overall 
quality of life. The average gain of 12 points was seen on 
the Cystic Fibrosis Questionnaire-Revised (CFQ-R) 
quality of life scale. The observed improvement in quality 
of life was not only considerable but also statistically 
significant, as shown by a confidence interval of 95% 
[10.2, 13.8] and a p-value less than 0.001. These findings 
emphasize the concrete advantages of the intervention.
Furthermore, the use of symptom questionnaires 
provided empirical evidence for the beneficial effects of 
chest physiotherapy. The evaluations provided evidence 
of a significant decrease in the occurrence and intensity 
of respiratory symptoms, including manifestations such 
as coughing and difficulty breathing. The aforementioned 
decrease underscores the effectiveness of chest 
physiotherapy in mitigating respiratory problems, hence 
augmenting the general welfare of individuals.

Discussion

The analysis and interpretation of the findings within the 
framework of relevant scholarly works contribute to a 
thorough comprehension of the study's consequences. 
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Table 1. Demographic and Clinical Characteristics of study cases

Characteristic 

Mean Age (years) 

Age Range (years) 

Gender (Male/Female) 

Diagnosed During Childhood 

(%)  Comorbid Conditions (%) 

Participants (n=110) 

24.5 

     5 – 45  

53% / 47% 

      82% 

       8% 

Table 2. Immediate Effects of Chest Physiotherapy

Outcome 
Baseline 
FEV1 (%)

Post-Intervention 
FEV1 (%)

Mean Change in 
FEV1 (%)

95% CI for Change 
in FEV1

p-value

Immediate Effect of 
Chest Physiotherapy

65.3 73.1 7.8 [6.5, 9.1] < 0.001
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The next part provides an analysis of the previously 
provided data in the context of pertinent research and 
gives perspectives on the possible importance of chest 
physiotherapy for individuals diagnosed with cystic 
fibrosis.
The prompt response of chest physiotherapy, as shown 
by the significant increase in forced expiratory volume in 
one second (FEV1) after a solitary session, corresponds 
with prior research emphasizing the efficacy of this 
intervention. According to a comprehensive study 
conducted, there were comparable rapid enhancements 
seen in pulmonary function after to chest physiotherapy 
among individuals diagnosed with cystic fibrosis. The 
aforementioned study highlights the significance of chest 
physiotherapy as an effective method for airway clearing 

12in the immediate term.
The examination of lung function data over an extended 
duration of the research demonstrates a gradual and 
statistically noteworthy enhancement in forced expiratory 
volume in one second (FEV1). This finding aligns with the 
results obtained from longterm research investigating the 
effects of chest physiotherapy in individuals diagnosed 
with cystic fibrosis. Somayaji et al. (2019) conducted a 5-
year observational research whereby a cohort of patients 
with cystic fibrosis (CF) exhibited a consistent enhance-
ment in forced expiratory volume in one second (FEV1) 
throughout the course of the trial, highlighting the long-

13lasting nature of the therapeutic impact.  The results of 
our study align with the findings of a meta-analysis done 
by Gifford et al. (2020), which shown a favorable correl-
ation between extended periods of chest physiotherapy 

14and enhanced pulmonary function.
The enhancement in the quality of life, as assessed using 
the CFQ-R, and the mitigation of respiratory symptoms 
provide further evidence to substantiate the overall 
advantages of chest physiotherapy. The results presen-
ted align with the conclusions drawn in a research 
conducted by Acosta et al. (2017), whereby it was shown 
that continuous implementation of chest physiotherapy 
yielded improvements in the quality of life among 

15individuals diagnosed with cystic fibrosis.  The obser-
vation that the amelioration of symptoms such as cough 
and dyspnea supports the findings of a prior study 
conducted by Agrawal et al. (2017), which suggests that 
chest physiotherapy may effectively mitigate respiratory 

16symptoms.
The study conducted in this research conformed strictly 

to ethical requirements, which included obtaining 
informed permission from all participants and maintaining 
strict confidentiality of their personal information. The 
importance of ethical issues in the realm of cystic fibrosis 
research cannot be overstated. Our approach to this 
study is in accordance with the guidelines established by 
reputable organizations such as the Cystic Fibrosis 

17Foundation,  as outlined in the work of Rasheed et al 
(2019).
One of the disadvantages of this research is its single-
center design, which may have implications for the 
generalizability of the results. Nevertheless, it is important 
to note that the constraint we encountered in our research 
is not an isolated occurrence, since several studies on 
cystic fibrosis are often carried out at specialist hospitals. 
This restriction may be addressed in future multicenter 
studies.

Conclusion

This research highlights the significant advantages of 
chest physiotherapy in individuals diagnosed with cystic 
fibrosis. The observed enhancements in lung function, 
both in the short-term and over an extended period, 
together with the improved quality of life and alleviation of 
respiratory symptoms, are consistent with the findings 
reported in previous scholarly works. This statement 
underscores the crucial significance of chest physioth-
erapy in the treatment of cystic fibrosis, emphasizing its 
capacity to enhance the overall well-being of patients. 
However, it is necessary to conduct further multicenter 
studies in order to better the generalizability of these 
results and improve the overall comprehension of its 
influence on this particular patient group.

References

1. Kriemler S, Radtke T, Christen G, Kerstan-Huber M, 
Hebestreit H. Short-term effect of different physical 
exercises and physiotherapy combinations on 
sputum expectoration, oxygen saturation, and lung 
function in young patients with cystic fibrosis. Lung. 
2016;194:659-64.

2. Vandervoort B, De Beuckeleer D, Huenaerts E, 
Schulte M, Vermeulen F, Proesmans M, et al. The 
short term influence of chest physiotherapy on lung 

Pak. J. Chest Med. 2023;29(02)

Table 3. Long-Term Effects of Chest Physiotherapy on study cases

Time Point FEV1 (%) 

Baseline (August 2022) 65.3 

3 Months (November 2022) 68.9 

6 Months (February 2023) 71.4 

9 Months (May 2023) 74.6

A prospective Cohort Study of Chest Physiotherapy's Effects on Patients with Cystic Fibrosis



175

function parameters in children with cystic fibrosis 
and primary ciliary dyskinesia. Front Pediatr. 
2022;10:858410.

3. Warnock L, Gates A. Chest physiotherapy compared 
to no chest physiotherapy for cystic fibrosis. Coch-
rane Database of Systematic Reviews. 2015(12).

4. Annoni S, Bellofiore A, Repossini E, Lazzeri M, 
Nicolini A, Tarsia P. Effectiveness of chest physiot-
herapy and pulmonary rehabilitation in patients with 
non-cystic fibrosis bronchiectasis: a narrative review. 
Monaldi Arch Chest Dis. 2020;90(1).

5. Donadio MV, Campos NE, Vendrusculo FM, Stofella 
AM, da Silva Almeida AC, Ziegler B, et al. Respiratory 
physical therapy techniques recommended for 
patients with cystic fibrosis treated in specialized 
centers. Braz J Phys Ther. 2020;24(6):532-8.

6. Wallaert E, Perez T, Prevotat A, Reychler G, Wallaert 
B, Le Rouzic O. The immediate effects of a single 
autogenic drainage session on ventilatory mecha-
nics in adult subjects with cystic fibrosis. PLoS One. 
2018;13(3):e0195154.

7. Montero-Ruiz A, Fuentes LA, Pérez Ruiz E, García-
Agua Soler N, Rius-Diaz F, Caro Aguilera P, et al. 
Effects of music therapy as an adjunct to chest 
physiotherapy in children with cystic fibrosis: A 
randomized controlled trial. PloS one. 2020;15(10): 
e0241334.

8. Gruet M, Saynor ZL, Urquhart DS, Radtke T. 
Rethinking physical exercise training in the modern 
era of cystic fibrosis: A step towards optimising 
short-term efficacy and long-term engagement. J 
Cyst Fibros. 2022;21(2):e83-98.

9. Berthelsen D, Lund H, Ginnerup-Nielsen E, Juhl C, 
Henriksen M, Hróbjartsson A, et al. Comparison of 
treatment effect sizes associated with surrogate 

outcomes and patient-reported outcome measures 
in randomised controlled trials of physiotherapy: 
2017 Protocol for a meta-epidemiological study.

10. Heltshe SL, Cogen J, Ramos KJ, Goss CH. Cystic 
fibrosis: the dawn of a new therapeutic era. Am J 
Respir Crit Care Med.  2017;195(8):979-84.

11. Paranjape SM, Mogayzel Jr PJ. Cystic fibrosis in the 
era of precision medicine. Paediatr Respir Rev. 
2018;25:64-72.

12. Muirhead CA, Lanocha N, Markwardt S, MacDonald 
KD. Evaluation of rescue oral glucocorticoid therapy 
during inpatient cystic fibrosis exacerbations. 
Pediatr Pulmonol. 2021;56(5):891-900.

13. Somayaji R, Parkins MD, Shah A, Martiniano SL, 
Tunney MM, Kahle JS, et al.. Antimicrobial suscept-
ibility testing (AST) and associated clinical outcomes 
in individuals with cystic fibrosis: a systematic 
review. J Cyst Fibros. 2019;18(2):236-43.

14. Gifford AH, Polineni D, He J, D'Amico JL, Dorman 
DB, Williams MA, et al. Serum and Sputum Iron 
Trends Distinguish Responders and Non-Respon-
ders to Treatment of Cystic Fibrosis Pulmonary 
Exacerbation. 2020.

15. Acosta N, Whelan FJ, Somayaji R, Poonja A, Surette 
MG, Rabin HR, et al. The evolving cystic fibrosis 
microbiome: a comparative cohort study spanning 
16 years. Ann Am Thorac Soc.  2017;14(8):1288-97.

16. Agrawal A, Agarwal A, Mehta D, Sikachi RR, Du D, 
Wang J. Nationwide trends of hospitalizations for 
cystic fibrosis in the United States from 2003 to 2013. 
Intractable Rare Dis Res. 2017;6(3):191-8.

17. Rasheed RA, Alsugheir FH, Alsugheir SH, Alzaaqi 
RA, Hijji FA, Alharbi AS, et al. Cystic fibrosis diagnosis 
and management in children: A simple literature 
review. Arch Pharma Pract. 2019;10:33-6.

Pak. J. Chest Med. 2023;29(02)

A prospective Cohort Study of Chest Physiotherapy's Effects on Patients with Cystic Fibrosis


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5

