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Abstract 
Objective: To find out the Effect of Chest Physiotherapy in Acute Exacerbation Chronic Obstructive Disease 

(COPD):- A Comparative Study 

Material and Methods: - The total 30 Patient suffering from chronic obstructive pulmonary disease was 

randomly allocated into two groups, experimental group (n= 15) treated with active chest physiotherapy 

techniques along with medical treatment and control group (n=15) treated with only medical treatment. Both 

groups was assessed using visual analogue scale (VAS) for breathlessness, Peak expiratory flow rates (PEFR) 

and Oxygen saturation level (SaO2) before and after 2 weak treatment program. 

Result: - Patient in both groups reported significant improvement after 2 weeks of treatment program compared 

to baseline on all outcome measure except PEFR that was not significantly improve in control group. Compared 

to control group, experimental group showed more improvement on PEFR and on VAS for breathlessness .It 

was three time better results over the control group.  

Conclusion: - Active chest physiotherapy techniques along with medical treatment are more effective in acute 

exacerbation of chronic obstructive pulmonary disease then medical treatment alone. 
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I. INTRODUCTION 
Chronic Obstructive Pulmonary disease (COPD) is a type of obstructive Lung disease characterized 

by long term breathing Problems and poor airflow
1,8

 The main symptoms include shortness of breath and cough 

with sputum production. COPD is progressive disease, meaning it typically worsens over time.(wiki9) 

Eventually everyday’s activity such as walking or getting dressed become difficult.
3
 Chronic bronchitis and 

emphysema are older terms used to different  type of COPD.
10

The term chronic bronchitis is still used to define 

a productive cough that is present for at least three month each year for two year.
1 

Those with such a cough are 

at a greater risk of developing COPD. The term emphysema is also used for the abnormal presence of air or 

other gas within tissues. 

Airflow obstruction can be related to any or all of the following problems: 

 Retained secretions 

 Inflammation of the mucosal lining of airway walls 

 Bronchial constriction related to increased tone or spasm of Bronchial smooth muscle 

 Weakening of the support structure of airway walls 

 Air sac destruction and air sac over inflation with destruction of surfactant.  

 

Chronic obstructive pulmonary disease is a major public health problem and has a significant effect on 

the elderly. It is often associated with multiple co morbidities. 

The most common cause of COPD is Tobacco Smoking, with a smaller number due to factors such as 

air pollution and genetics.
2 

In developing word, one of the common cause of air pollution is poorly vented 

heating and cooking fires. Long term exposure to these irritants causes an inflammatory response in the Lungs, 

resulting in narrowing of the small airways and breakdown of lungs tissue.
5
The diagnosis is based on poor 

airflow as measured by lung function test.
4
 In contrast Asthama, the airflow reduction does not improve much 

with the use of bronchodilators.
3 

Most cases of COPD can be prevented by reducing exposure to risk factors. This include decreasing 

rates of smoking and improving indoor and outdoor air quality.
3
 While treatment can slow worsening, no cure is 

known.
3
COPD treatment include smoking cessation, vaccination, respiratory rehabilitation, and often inhaled 

bronchodilators and steroids.
2
 Some people may benefit from long-term Oxygen therapy or lungs 

transplantation.
5
 In those who have acute worsening, increased use medications antibiotics, steroids and 

hospitalization may be needed.
2 
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The most common of COPD are shortness of breath, and a cough that produces sputum. These 

symptoms are present for a prolonged period of time and typically worsen over time.
5
 It is unclear whether 

different types of COPD exit.
2
while previously divided into emphysema and chronic bronchitis, emphysema is 

only a description of lung changes rather than a disease itself, and chronic bronchitis is simply descriptors of 

symptoms that may or may not occurs with COPD. 

As of 2015, COPD affected about 174.5 million people.
6
 It typically occurs in people over the of 40.

3
 

Males and Females are affected equally commonly. In 2015, it resulted in 3.2 million deaths; up from 2.5 

million deaths in 1990.
7
 more than 90%of these deaths occurs in developing country. The number of deaths is 

projected to increase further because of higher smoking rates in the developing county, and an ageing population 

in many countries. It resulted in an estimated economic cost of & 2.1 trillion in 2020.  

  The management focuses not only on medical treatment but stressing healthy life style encouragement 

for physical activity level and overall healthy related quality. 

Chest physiotherapy is a crucial part of respiratory disease management that facilitates removal of 

secretion from lungs, improving lungs volume, breathing re-education and respiratory muscle training. Chest 

physiotherapy includes active techniques, passive techniques and advance techniques for improving lung 

function in many dimensions. Manual or passive chest physiotherapy techniques are Percussion, Vibration, 

shaking, rib spring and postural drainage while active techniques includes active cycle breathing techniques 

[ACBT] , Autogenic Drainage, Huffing Coughing and Flutter Devices. 

Active cycle breathing technique (ACBT) which is a form of ACTs include deep breathing exercise, 

thoracic expansion exercise and forced expiratory technique. The ACBT correct breathing pattern and it 

strengthen the respiratory muscle with airways clearance; these all in a combination improves respiratory 

functions in COPD patient.
11 

Previously the physiotherapy management of COPD only includes mobility and transfer training while 

chest physiotherapy for improving the lungs was less focused.
12

Theoretically removal of sputum from the lung 

airways and strengthening of respiratory muscles through chest physiotherapy techniques can improve shortness 

of breath, oxygen saturation and overall quality of life in such patient. This technique reported safe and effective 

in removal of secretion from lungs due to COPD.
13

 Manual technique/ passive technique considered less safe for 

COPD patients compared to active techniques due to its harmful effect like Bronchospasm, atelactasis, arterial 

unsaturation and hemodynamic disturbance. 

 

II. MATERIAL AND METHODS 
There was carried out 30 patients with 15 patients in each group. Both of the study groups received 

medical treatment but one of the group (experimental group) received chest physiotherapy additionally. The trial 

duration was 2 weeks. The patients allotted in to 2 groups randomly by making computer generator sequences. 

The physiotherapist only treated the patients with chest physiotherapy techniques and did not play a role in 

patients assessment was given independently to physiotherapy treatment. 

The patients enrolled in the study on the following eligibility criteria. 1) Male and female patient 2) 45-

60 years age 3) Hospitalized patients diagnosed by a medical doctor as COPD with acute exacerbation as a 

primary diagnosis and chronic bronchitis as a secondary diagnosis 4) Patients with pronounced symptoms of 

sputum retention with coughing 5) Ability to tolerate active techniques 6) Well oriented patients. The patients 

were excluded on following criteria 1) severe attack with longer expected hospital stay up to 2 weeks 2) cardiac 

or any other condition that contra-indicated chest physiotherapy 3) CPD with secondary diagnosis of 

emphysema 4) any other associated lung pathological condition 5) Pain with more than 2 points on visual 

analogue scale while doing active techniques 6) Patients with history of lung surgery.  

The Patient was assessed on inclusion and exclusion criteria by a medical doctor who was the part of 

the study. The entire patient was treated at Medical ward. A Previous medical history was taken for previous 

attack of acute exacerbation and associated length of Hospital stay. There were three outcome measures used in 

this study. The Peak expiratory flow rates (PEFR) measured with help of flow meter, the oxygen saturation 

(SaO2) measured by pulse oxymetery and breathlessness level evaluated by 100 mm visual analogue scale 

(VAS). 

The experimented group was treated with chest physiotherapy along with medical treatment. The 

ACBTs was delivered to patients in the sitting comfortable position or half lying position on the hospital bed. 

The technique was applied in following steps. 

1. Breathing control exercise: this step consisted breath in through the nose and breathe out through purse 

lips, while the abdomen was supposed to move up with inspiration and move down with expiration. The step 

repeated for 8-10 times. 

2. Thoracic expansion exercise: this step consisted of full inspiration with holding air inside lungs for 1-3 

seconds and then full end with pursed lips. It was performed 3-4 times on patients. 
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3. Forced expiration technique includes 1-3 huff followed by forceful cough for 2- 3 times. Step 1 was 

considered as a relaxation techniques and used it at any time for correction breathlessness. Total time taken for 

whole procedure was 30-40 minutes with repetitions for above steps 11. 

 

III. RESULTS 
The Means were computed for age and previous number of acute exacerbations. Descriptive statistic: 

The mean age of the subjects in group A was 53
_+

 3.7 year while in group B mean age was 55
_+

 3.8 years. The 

previous numbers of acute exacerbation of COPD for group A was 3.0 
_+

0.84 times and in group B it was 

2.6
_+

0.62times. The sample constituted on n=8 men, =7 women in group A and n=9 men, n=6 women in group 

B. 

The baseline means of VAS, SaO2 and PEFR of both groups indicates that the patients were similar on 

baseline.(F1 f2) The within group analysis for VAS, SaO2 and PEFR was done periods t-test in both control and 

experimental group for was 0.40 
_+

0.63 with p=0.003 for PEFR 2.00
+_

25.89 with p= 0.76 and for SaO2 -

3.7
_+

3.10 with p= 0.00 using 95% CL. (F2 ) Using independent t-test ,the means difference for VAS , SaO2 and 

PEFR between groups (group A and B) Using the 95% Cl was 1.53,-6.7 and -25.65 respectively with 

statistically significant value (P< 0.05). 

 

 
Pre and post treatment volume of  

1. VAS for breathlessness 2. Peak expiratory flow rates 3. SaO2  

Figure 1: Means of VAS, PEFR and SaO2 on baseline and after treatment (Control Group) 
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Pre and post treatment volume of  

2. VAS for breathlessness 2. Peak expiratory flow rates 3. SaO2  

Figure 2: Means of VAS, PEFR and SaO2 on baseline and after treatment (Experimental group) 

 

 
Figure 3: Means of Vas, PEFR and SaO2 post treatment for control and experimental group. 
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This study concluded for effectiveness for chest physiotherapy for COPD patients presented with acute 

exacerbation specially in improving peak expiratory flow rates. Smith J and Aggarwal R et al conducted study 

on similar aspect and both of them reported for significant improvement in experimental group (received chest 

physiotherapy with medical treatment) on SaO2 and PEFR compared to control group received medical 

0

1

2

3

4

5

6

Series 1

pre      post               pre post            pre      post
vas       vas                PEFR   PEFR           SaO2 SaO2

Experimental 
Group 

0

1

2

3

4

5

6

7

8

9

10

Series 1

pre VAS   post vas      post       post             post         post 
of group   fo group     PERF of   PERF of     SaO2 of      SaO2

A                    B             group A    group B      Goup A    Group B

post
treatment mean 
value of both
group 



Effect of Chest Physiotherapy in Acute Exacerbation Chronic Obstructive Disease: .. 

www.ijesi.org                                                                                                                                                5 | Page 

treatment only.
7,14

One of the systemic reviews agreed for use of both active and passive techniques in acute 

exacerbation of COPD but did not favored it on large scale.
15

       

The inconsistent result in that area may be due to the variety of outcome measures used and their 

relative sensitivity differences for chest physiotherapy techniques. The physiological improvements in SaO2 

peak expiratory rates are associated with release of sputum from chest, deep penetration of alveolar air insides 

lungs and with correcting the breathlessness and exercise endurance, these all can be carried out by chest 

physiotherapy techniques and these were mechanism considered for effectiveness of chest physiotherapy in 

cystic fibrosis.
16 

in contrast , now there is rising evidence to support pulmonary rehabilitation during or shortly 

after acute exacerbation of COPD.
17

A recent meta analysis demonstrated significant evidence for improvements 

in exercise capacity and health related quality of life associated with chest physiotherapy after acute 

exacerbation of COPD. They also suggested pulmonary rehabilitation for patients who are clinically unstable.
14 

 

The baseline level of dyspnoea while the performing daily living activities was almost unchanged, 

which was favorable result, considering the nature and expected prognosis of COPD. The dyspnoea did not 

adversely affect physical tolerance, objectified by a six minutes walk test.    

There is sufficient evidence in experimental group that chest physiotherapy improves mucus transport 

but the mucus was no clear which groups of patients not receiving chest physiotherapy. The amount of 

expectorate sputum might predict which patient are likely to benefit from chest physiotherapy, and that CPT 

should be applied in patients who expectorate more than 25mL/d during the session. The patients most likely to 

be benefit secretion clearance techniques are those with objective signs of secretion retention.  

They followed patient 12 month with one group received medical treatment only and another group 

received chest physiotherapy additionally. Their outcome measures were perception of dyspnoea and chronic 

respiratory problems. They reported that patients can achieve worthwhile benefits through physiotherapy and 

these benefits can persist for 2 year almost.
18 

 

V. CONCLUSION 
Chest physiotherapy is more effective in improving breathlessness level, SaO2 and peak expiratory 

flow rates in acute exacerbation of COPD along with standard medical treatment than medical treatment alone. 

The estimate effect of chest physiotherapy in COPD patients are about three times more pronounced with 

medical treatment compared to medical treatment alone. 
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