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Background: Breathing exercise such as purse-lop breathing and 

diaphragmatic breathing play a role in some individual with 

Emphysema and might be considered for those patients who are unable 

to exercise. However, in this study is report of some adverse effect of 

diaphragmatic breathing in patient with Emphysema disease. Thus the 

purpose of the study was to assess the effect of diaphragmatic breathing 

and diaphragmatic breathing combined with purse-lip breathing on 

chest wall kinematics, breathlessness, and chest wall asynchrony in 

subject with obstructive disease, and also assess the whether the 

combination of both exercise reduce the adverse effect of 

diaphragmatic breathing while maintaining its benefits. 

Methods: Fifteen Subjects with pulmonary obstructive disease, mean 

60 to 65 year age group, with a history of smoking and clinical stability 

without hospitalization or symptoms of exacerbation in the past 4 week, 

were evaluated. On day 1, participant‟s characteristics were collected, 

and they learnt diaphragmatic breathing. On day 2, the participants 

were evaluated by spirometery with the participants in the seated 

position while performing breathing exercise. 

Results: Diaphragmatic breathing and diaphragmatic breathing plus 

pursed-lip breathing promoted a significant increase in chest wall tidal 

volume of the chest wall. A significant increase in inspiratory- 

expiratory phase ratio was observed during diaphragmatic breathing 

and diaphragmatic breathing plus purse-lip breathing compared with 

quiet breathing, with no difference observed between the exercises.  

 Conclusion: Despite the increase the inspiratory-expiratory phase 

volume, both breathing exercise were able to improve chest wall 

volume without affecting Dyspnea. The combination of exercises 

maintains the benefit but did not reduce the adverse effect of 

diaphragmatic breathing. 

 
Copy Right, IJAR, 2020,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
It is one of the diseases that make up chronic obstructive pulmonary disease. This is a set of disease where the flow 

of air in the lungs is obstructed. Emphysema is most often caused by smoking but can be caused by other diseases or 

has not known cause at all. It occurs when very small air sacs (called the alveoli) at the ends of the airways in lungs 

start to breakdown from many sacs to form much bigger sacs. The alveoli are the areas of the lungs where oxygen 
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and carbon dioxide are exchanged into and out of the blood. Emphysema makes it hard for people to blow air out of 

the lungs because air gets trapped inside the broken alveoli due to the collapse of the walls. The traps air in the lungs 

creates the characteristic „‟barrel chest‟‟ of emphysema.    

 

Emphysema is characterized by air-filled cavities or spaces, in the lungs, that can vary in size and may be very large. 

The spaces are caused by breakdown of the walls of the alveoli and they replace the spongy lung parenchyma. This 

reduce the total alveolar surface available for gas exchange leading to a reduction in oxygen supply for the blood.
2
 

Emphysema usually affects the middle aged or older population. This is because the disease takes time to develop 

with the effect of smoking, and other risk factors. Alpha-1 antitrypsin deficiency is a genetic risk factor that may 

lead to the condition presenting earlier.
3
  

 

It is a typical feature of chronic obstructive pulmonary disease (COPD), types of obstructive lungs characterized by 

long term breathing problems and poor airflow.
4,5

 Even without COPD, the finding of the pulmonary emphysema on 

a CT lung scan confers a higher mortality in tobacco smokers.
6 

A study on the effect of tobacco and cannabis 

smoking showed that a possibly cumulative toxic effect could be a risk factor for developing emphysema, and 

spontaneous pneumothorax.
8 
there is

 
an association between emphysema and osteoporosis.

9 

 

There are tree subtypes of pulmonary emphysema- centrilobular, Panlobular and Paraseptal emphysema, related to 

the anatomy of the lobules of the lungs.
10,11 

These are not associated with fibrosis. A Fourth type known as 

irregularly and is associated with fibrosis.
11

 only the first two types of emphysema-centrilobular and Panlobular are 

associated with significant emphysema around 20 times more common than Panlobular.
11 

 

Centrilobular Emphysema  

Centrilobular emphysema also called centriacinar emphysema, affects the centrilobular portion of the lung, the area 

around the terminal bronchiole, and the first respiratory bronchiole, and can seen on imaging as an area around the 

top of the visible pulmonary artery. Centrilobular emphysema is the most type usually associated with smoking, and 

with chronic bhronchitis.
7
 The Disease progresses from the centrilobular portion, leaving the lung parenchyma in the 

surrounding region preserved.
8
Usually the upper lobes of the lungs are affected.

7 

 

Panlobular Emphysema  

Panlobular emphysema also called panacinar emphysema can involve the whole lung or mainly the lower 

lobes.
10

This types of emphysema associated with alpha-1 antitrypsin
10

 and are not related to smoking.
9 

 

Paraseptal Emphysema 

Paraseptal emphysema also called distal acinar emphysema relates to emphysematous change next to a pleural 

surface, or a fissure.
12,11 

The cystic spaces known as blebs or bullae that form in Paraseptal emphysema typically 

occur in just one layer beneath the pleura. This distinguishes it from the honeycombing of small cystic spaces seen 

in fibrosis that typically occurs in layers.
11

This types of emphysema is not associated with airflow obstruction.
12

    

 

Diaphragmatic breathing consist of a smooth and deep nasal inspiration with anterior displacement of the abdominal 

region, which emphasize the action of the diaphragm.
13,15,16

 for the patient of emphysema, the immediate benefits of 

diaphragmatic breathing are in increase in the tidal volume and oxygen saturation, reduction in breathing frequency, 

and improvements of ventilation and hematosis.
16 13

Adverse effect include an increase in the asynchronous and 

paradoxical movement of the chest wall as well as increase work of breathing and Dyspnea in the subject with the 

most severe conditions.
13,15,16 

 

Purse lip breathing consist of a soft exhalation performed for 4 to 6 second against the resistance of partially closed 

lips and clenched teeth.
13,15,14

 It is frequently adopted spontaneously and voluntarily by some subject with 

emphysema to control and relieve Dyspnea and can be performed at rest or during exercise.
14,16

 Several study shown 

that the benefit of purse lip breathing in subject with emphysema include decrease frequency and lung 

hyperinflation, improvement of the Pco2 and oxygen saturation.-
13,15,14,17 

However Dyspnea relief remain poorly 

consistent, because this response is different among subject.  

 

With regards to the combination of these techniques in subject with emphysema, a significant decrease on breathing 

frequency and oxygen consumption during the combined exercise compared with the spontaneous breathing. The 

breathing frequency was significantly lower during diaphragmatic breathing plus purse lip breathing, even in 
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relation in each technique in isolation, although there was no difference in oxygen consumption among 3 

exercises.
14

 According to these findings, a combination of these techniques seemed to be more effective then 

performing the exercise separately.  

 

Methods:-    
Participation who met the following inclusion criteria: diagnosis of emphyema confirmed by pulmonary function 

test, history of smoking. Between 40 to 70 of age, clinically stable, no report of neurological or psychiatric disorder, 

body mass index between 18 and 29.99 kg/m
2,18 

and no previous participation in a pulmonary rehabilitation 

program. The entire participant signed a written consent form.  

 

Data were collected over 2
nd

 day, with a maximum interval of 1 week between them. Initially, clinical and    

demographic data were collected. The participants performed the pulmonary function test. After that, the 

participants learned how to performed diaphragmatic breathing and the diaphragmatic breathing plus purse-lip 

breathing. 

 

For diaphragmatic breathing, they were instructed to perform a nasal inspiration moving predominantly the 

abdomen, reducing the movement of the rib cage.
18,19

 for diaphragmatic breathing plus purse-lip breathing, they 

were instructed to perform a diaphragmatic breathing, and then, exhale the air lips partially closed.
20

 Initially, tactile 

stimulus was used by positioning one of the participants hand on his or her abdomen, at the level of the umbilicus, 

while placing the other hand on the chest, in the sternal notch region, to allow the compression of ventilation 

between both location.
16

 Moreover, during the learning period, 2 bands from the respiratory inductive 

Plethysmography were placed, one the on the rib cage and another on the abdomen, and participant were positioned 

in front of a computer screen to follow the movement of the chest wall for the visual feedback. In addition, standard 

verbal instruction was given to ensure correct techniques performance.  

 

On the second day, the participants were initially reminded about the exercise performance. There are 3 different 

condition were registered: (1) 6 min of quite breathing (3 sets of 2 min each); (2) 6 min of diaphragmatic breathing 

(3 sets of 2 min each); (3) 6 min diaphragmatic breathing plus pursed- lip breathing (3 sets of 2 min each). 

 

The exercise was performed in a random order. The dyspnea rating was recorded before and immediately after each 

condition (quite breathing, diaphragmatic breathing, and diaphragmatic breathing plus pursed-lips breathing) by 

using the modified Borg scale (o-10 points, with 0, no dyspnea; and 10, maximum dyspnea).
21 

Oxygen saturation 

and heart rate were continuously assessed during the data collection by using the pulse oximeter. A minimum 

interval of 10 min between the conditions was given to allow the return of clinical parameters (heart rate, breathing 

frequency, and dyspnea) to baseline value.  

 

Outcome Variables  

The breathing pattern variable analyzed were chest wall tidal volume, end-inspiratory chest wall volume, end-

inspiratory rib-cage volume, end-inspiratory abdomen volume, end-expiratory chest wall volume, end-expiratory rib 

cage volume, end-expiratory abdomen volume, minute ventilation, breathing frequency, inspiratory time, expiratory 

time, and duty cycle. The chest wall motion variables analyzed were pulmonary rib cage percentage contribution, 

abdominal rib cage percentage contribution. The phase angle that reflects the delay between the excursion of the 

compared compartment, the inspiratory phase ratio, the expiratory phase ratio that expresses the percentage of time 

in which the compartment move in opposite direction during the inspiration and during expiration respectively.
22 

Perception of dyspnea was assessed by using the modified Borg scale.
21

   

 

Result:- 
Initially, 15 participants with emphysema were selected to participate in the study; the demographic, 

anthropometrics, and clinical characteristic of the participant are shown in the table 1. The sample was composed of 

subject with moderate to severe emphysema. The breathing pattern data during quite breathing, diaphragmatic 

breathing, and diaphragmatic breathing plus lips breathing are presented in Table 2. Both breathing exercise 

promoted significant increases in chest wall tidal volume and end-inspiratory volume of the chest wall and its 

compartment compared with quiet breathing.  
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A significant decrease in the breathing frequency and a significant increase in inspiratory time and expiratory time 

were observed for diaphragmatic breathing and diaphragmatic breathing plus pursed-lip breathing when compared 

with quiet breathing. From diaphragmatic breathing to diaphragmatic breathing plus pursed lip breathing, a 

significant increase in the breathing frequency. With respect to the duty cycle, a significant decrease was observed 

during diaphragmatic breathing plus pursed-lips breathing when compared with quiet breathing and with 

diaphragmatic breathing.  

 

Table 1:- Characteristic of the participants.  

S.No Characteristics Value 

1. Male sex,% 77 

2.  Age, mean ±SD Y 60 ±7 

3.  BMI, Mean ± SD Kg/m
2 

21.0 ± 2.0 

4.  Smoking history, mean ± SD packs/y 55.3  ±30.2 

5.  PEV1/FEC, mean ± SD 0,4  ±0.1 

6.  FEV1 mean± SD % predicted  29.5 ± 8.5 

7. MRC score mean ± SD arbitrary unit  2.2  ± 0.7 

8.   P1max‟ mean ± SD cm H2o  80   ± 28.5 

9.  P1max mean ± SD % predicted  75.5 ± 25.4 

10.  PEmax‟ mean ± SD cm H2O  112.1 ± 38.0 

11.  Pemax‟ mean ± SD % predicted  90.3 ± 25.2 

   BMI = body mass index  

  MRC = Medical Research council dyspnea scale  

  PImax = maximum respiratory pressure  

 Pemax = maximum expiratory pressure   

 

The chest wall motion and asynchrony data during quiet breathing, diaphragmatic breathing and diaphragmatic 

breathing plus pursed lip breathing are presented in Table 3.  The contribution of the abdomen compartment was 

>50% on the 3 conditions. A significant increase in the percentage contribution of the pulmonary rib cage was 

observed during diaphragmatic breathing and diaphragmatic breathing plus pursed-lips breathing compared with the 

quiet breathing. No other significant changes were observed among the 3 conditions for any other chest wall 

contribution variable. 

Variable Quiet 

breathing 

Diaphragmatic 

breathing 

Diaphragmatic 

breathing 

combined with 

pursed lip 

breathing 

P 

Chest wall motion      

Pulmonary rib cage % contribution  20.0±5.5  21.2±4.9 28.2±6.0 .01 

Abdominal rib cage % contribution  10.5±3.2 11.8±8.2 10.2±8.2 .58 

Abdomen % contribution  52,4±9.2 58.5±8.8 55.6±12.4 .20 

Asynchrony      

Rib cage × abdomen phase angle, degree  11.0±8.2 18.0±9.4 19.1±10.2 .10 

Pulmonary rib cage× abdominal rib cage, phase 

angle, degree  

8.9±6.1 11.5±9.2 15.4±8.3 .07 

Inspiratory phase ratio rib cage × abdomen %  11.2±6.0 29.0±15.4 25.4±12.4 <.001 

Inspiratory phase ratio pulmonary rib cage × 

abdominal rib cage % 

10.5±3.2 18.2±7.1 18.3±6.7 <.001 

Expiratory phase ratio rib cage × abdomen %  5.7±3.1 16.5±8.7 16.8±9.2 <.001 

Expiratory phase ratio pulmonary rib cage × 

abdominal rib cage % 

11.0±4.9 20.1±8.5 20.1±7.2 <.001 

   

For the asynchrony variable, no significant differences were observed for the phase angle among the 3 conditions. 

Whereas the significant increase was observed in the inspiratory phase ratio and expiratory phase ratio between all 

analyzed compartment during diaphragmatic breathing and diaphragmatic breathing plus pursed-lips breathing 

compared with quiet breathing, without differences between the breathing exercises. During diaphragmatic 
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breathing and diaphragmatic breathing plus pursed-lips breathing, the participant shows the significant increase in 

oxygen saturation compared with quiet breathing.   

  

Discussion:-  
The main result of the study were the following:(1) The diaphragmatic breathing and the diaphragmatic breathing 

plus pursed lips breathing resulted significant increase in chest wall tidal volume compared with quiet breathing, (2) 

there was no difference in the abdominal contribution among the condition (quiet breathing, diaphragmatic breathing 

and diaphragmatic breathing plus pursed-lip breathing), (3) there were a significant increase in chest wall 

asynchrony during breathing exercise, (4) there were no change in dyspnea among the evaluated condition, (5) 

significant decrease were observed in breathing frequency for both breathing exercise, and (6) diaphragmatic 

breathing and pursed-lips breathing provided greater changes in breathing parameters, especially for time variables. 

 

The increase in chest wall tidal volume during the breathing exercise were due to significant increases in end-

inspiratory rib- cage volume and end-inspiratory abdomen volume, without changes in the end-expiratory chest wall 

volume. Other study also reported significantly increases in tidal volume during diaphragmatic breathing and during 

pursed-lips breathing when performed separately. The increase the tidal volume associated with the increase in the 

end inspiratory chest volume indicates that the subject were able to recruit the inspiratory reserve volume. The same 

result was observed in a specific group of subject with emphysema who also presented significant increases in tidal 

volume but no change in the end-expiratory volume. Those subject were considered „‟responders‟‟ to the 

diaphragmatic breathing were less hyper inflated, had grater inspiratory muscle strength, and presented more 

synchronous chest wall motion during diaphragmatic breathing. 

 

During the pursed lips breathing, the end expiratory chest wall volume is important, once there is an increase in the 

expiratory time associated with the reduction of the breathing frequency that may contribute to the reduction of this 

volume. The effect of pursed lips breathing on expiratory chest wall volumes are not constant because studies 

demonstrated different effect, such increase, decrease, or no changes, in this volume in subject with emphysema.  

 

With regard to chest wall motion, although both breathing exercise duplicate the tidal volume in relation to quiet 

breathing, there was no increase in the contribution of the abdominal compartment. It is known that subject with 

emphysema have diminished diaphragmatic motion and a lower diaphragmatic excursion,
 23

 and, depending on the 

severity of these alteration, this may interfere the response to diaphragmatic breathing. Moreover, the subject had a 

great contribution, of 60%, of the abdomen while they are in sitting position at quiet breathing, similar to finding, 

who also observed a 60% abdomen contribution in male participant with emphysema while in the setting position at 

rest. Therefore, it is possible that there was a limitation in the response of the diaphragmatic breathing performed by 

these subjects. The inclusion of the pursed-lips breathing also did not alter the chest wall motion. Some studies that 

assessed the effect of pursed-lips breathing showed a similar increase in the tidal volume in both the rib cage and the 

abdomen; however, the contribution of the compartment to the chest wall was not analyzed.  

 

Although there was a decrease in the breathing frequency and an increase in oxygen saturation during both breathing 

exercise, no significant difference were observed in dyspnea. The effectiveness of diaphragmatic breathing and 

pursed-lips breathing in relieving dyspnea varies greatly among subject with emphysema. With regard to 

diaphragmatic breathing, some studies report increase in dyspnea and suggest that the activity of the other 

respiratory muscle beyond the diaphragm and the chest wall asynchrony could be responsible. There is found an 

increase in the recruitment of inspiratory accessory muscle during pursed lip breathing, which would be associated 

with the increase in dyspnea. However, regardless of the level of pulmonary hyperinflation, the increase in 

expiratory time and total time provided by pursed lips breathing decrease dyspnea. The subject in our study 

presented a low level of dyspnea during quiet breathing, according to the modified Borg scale score.  

 

Both breathing exercises promoted a decrease in the breathing frequency due to the increase of inspiratory time and 

expiratory time. In addition, the result of this study has important clinical implication for symptoms management in 

individual with emphysema. The assessed breathing exercise was demonstrated to improve chest wall volumes and 

oxygenation, and to reduce breathing frequency without increasing dyspnea. Therefore this exercise might be 

helpful for individuals who feel anxious and tense when it is difficult to breathe, as well as individual trying to 

manage sudden emphysema symptoms. The exercise may play a role in care and symptoms management, and thus 

may be taught in pulmonary rehabilitation and nursing care programs, and be included in routine care of individual 

with emphysema.   
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Conclusion:-    
Our result showed that diaphragmatic breathing and diaphragmatic breathing plus pursed lips breathing improved 

chest wall volume and oxygenation as well as reduced the breathing frequency, which provided more volume 

hematosis without increasing dyspnea. The addition of pursed-lips breathing to diaphragmatic breathing provided 

greater changes in breathing parameters, especially in relation to time variables. Therefore, this study supported the 

positive acute effect of this breathing exercise for subject with emphysema. These breathing exercise are low cost 

and do not require special instrumentation or continuous assistance for a health care provider, which can improve 

adherence of the patient to their routine.    
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