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Abstract-    
Aim 
To compare the effects of Breathing retraining therapy(BRT) and Pursed lip breathing(PLB) for 
improving Exercise capacity of Emphysema patients 
 
Materials and methods: 
Sixty patients with moderate emphysema were recruited for this study. The samples were chosen 
based on the practical sampling strategy. Randomly chosen two groups were designated as the 
BRT and PLB group, and they underwentBreathing retraining therapy and Pursed lip breathing at 
levels ranging from 20% to 55% of their maximum inspiratory and breathing capacities. Both 
groups were given instructions and exercise three days a week for eight weeks in addition to their 
prescribed medications. 
 
Results: 
Both the BRT and PLB groups experienced significant improvements in forced expiratory volume 
in the first second (FEV1) and 6minute walk Distance(6MWD). Each group showed a significant 
improvement over the 6-minute walking distance.  
 
Conclusion: 
In order to improve the pulmonary function test (PFT), exercise capacity, and 6-minute walking 
distance (6MWT), pulmonary rehabilitation programmes must incorporate both BRT and PLB. 
 
Key words – Emphysema, Breathing retraining technique (BRT), Pursed lip breathing (PLB), 
Forced expiratory volume (FEV1), six minute walk test (6 MWD), breathing exercises (BE). 
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Introduction 
The lung condition known as chronic obstructive pulmonary disease includes both chronic 
bronchitis and emphysema (COPD).Emphysema is frequently brought on by prolonged exposure 
to tobacco smoke or harmful substances. 
Due to the depletion of alpha 1 antitrypsin, emphysema is characterized by the loss of elasticity 
(increased compliance) of the lung tissue as well as the breakdown of the capillaries that supply 
the alveoli. COPD is the third leading cause of death in developed countries and the fourth leading 
cause of death worldwide.The alveolar collapsibility has increased, causing the tiny airways to 
close during exhale. This restricts airflow and causes air to build up in the lungs, just like other 
obstructive lung conditions. Shortness of breath with effort and subsequently at rest, 
hyperventilation, and an enlarged chest are symptoms. 
Emphysema is brought on by long-term, considerable exposure to noxious gases, the most frequent 
of which is smoking cigarettes. 80% to 90% of people with COPD have been found to smoke 
cigarettes, and 10% to 15% of smokers go on to acquire COPD.2 

Emphysemaalso results from a rare inherited autosomal recessive condition called alpha one 
antitrypsin deficiency. However, it barely affects 1% to 2% of COPD cases. It has been shown to 
be a risk factor and can manifest as pan-acinar bibasilar emphysema in infancy. 
Its incidence is gradually rising, mostly as a result of rising cigarette smoking and environmental 
pollutants. The decline in deaths from other causes, such as cardiovascular and infectious diseases, 
is another contributor. The likelihood of airflow limitation in patients is significantly influenced 
by genetic variables as well. 
Regardless of smoking habits, emphysema severity is much higher in Coal 
Worker’sPneumoconiosis.(CWP)6 

The practice of pursed-lips breathing (PLB), a ventilatory technique regularly used by COPD 
patients on their own to treat dyspnea, is widely taught in respiratory physical therapy and 
pulmonary rehabilitation programs to improve exercise tolerance. PLB is defined by the American 
Thoracic Society as nasal inspiration followed by prolonged expiration with partially closed lips.12 

Even with effective medication, Emphysema continues to reduce patients' quality of life. Patients 
are consequently very interested in alternative treatments such as breathing exercises. However, 
due to the scarcity of qualified physiotherapists and the inadequate integration of breathing 
retraining into normal care, clinicians rarely recommend it, and access to this intervention is 
restricted for the majority of patients.17 
Techniques for breathing retraining are now frequently used to assist lessen hyperventilation. 
Patients who hyperventilate lose stored CO2 from their blood and tissues, which causes them to 
become hypocapnic. 
 
Review of Literatures 
In this study, tried to assess the effects of Breathing retraining and Pursed lip breathing in 
Emphysema patients.  (Vance, heather et al 2021) Breathing retraining may break through the 
patient’s wall of tension, can be counterproductive, a fine balanced breathing pattern in 
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emphysema patients. Pursed lip breathing cause benefit by smoothing their breathing into a 
rhythmic pattern or they may find more structured breathing training.14 
 
During every breath, instructions given to the patient to inhale just before abdominal muscle 
recruitment, and making a smooth transition from inspiration to expiration.NutsupaUbolnuar et 
al, 2019Targeted RCTs examined the impact of Breathing exercises in COPD patients at any level 
of severity. To reduce carry-over effects, RCTs with crossover designs were also included if the 
washout period was long enough for the desired outcomes to revert to the baseline. All Breathing 
exercise kinds do not significantly lessen the feeling of dyspnea in comparison to the control 
group.18 

 
When someone is experiencing shortness of breath, they could feel that they can't breathe or can't 
get enough oxygen, or they might feel tight in theirchest.One breathing technique that can help 
with dyspnea symptoms is the pursed lip.Patients with chronic obstructive pulmonary disease who 
have respiratory insufficiency can breathe with pursed lips.(Junger, Christoph, et al.) 18 COPD 
patients with respiratory failure were treated withPursed Lip breathing. The findings revealed that 
the tidal volume greatly increased and the respiratory rate decreased.16 
 
By using straightforward breathing technique, you may slow down your breathing and improve 
the quality of your breaths.Pursed lip breathing also enhances breathing patterns, releases trapped 
air in the lungs, encourages relaxation, keeps your airways open longer, and prolongs exhalation. 
(Farry, Trish A.,2018)7 
 
An unusual type of emphysematous lung damage is represented by giant emphysematous bullae. 
The classic indications for surgical excision include hyper expansion of the chest, impaired 
pulmonary function, and indications of an underlying, relatively normal compressed lung.The 
study relating the work of breathing and effectiveness between the Breathing retraining techniques 
and Pursed lip breathing. The patients with lower PaO2 commonly benefit from BRT regarding 
the exercise capacity and respiratory muscle strength, according to the findings.(Mensah, George 
A., et al.)5 
 
The mixed results available, when it comes to the impact of various breathing exercises on exercise 
capacity levels. Only limited data on outcomes from PLB for the respiratory muscle strength are 
available. Hence the current researchcould be annunciated as a trial of Evidence- Based Practice 
(EBP) in this controversial Emphysema patient management. 
 
Materials and Methods 
Design 



 
 
 

6654 
 

Ann. For. Res. 65(1): 6651-6658, 2022 
ISSN: 18448135, 20652445 

ANNALS OF FOREST RESEARCH 
https://www.e-afr.org/ 

© ICAS 2022 

This study has been endorsed by the Ethical Committee of Vels Institute of Science  Technology  
Advanced Studies and follows the recommendations proposed by the Statements framed by this 
committee. 
 
The comparison of the effects of BRT and PLB on 60 patients has been the main focus of this 
investigation. Following the training programme, both patients reported improvements in their 
respiratory muscle strength and 6-min walk test.  
 
Both BRT and PLB are effective in boosting respiratory muscle efficiency and functional ability 
as judged by the 6MWT, according to an analysis of the absolute and relative changes between the 
two groups. BRT has advanced more than other groups.The study conducted with 60 patients in 
two groups. The first group patients received Breathing retraining therapy and second group 
patients received the Pursed lip breathing. 
 
Inclusion criteria includes, age more than 35 years upto65 years, both male and female 
patients,history of 15 pack-years or more of cigarette smoking and evidence of irreversible airflow 
obstruction,all enrolled patients either had previously been given a diagnosis of emphysema by a 
physician or had at least a one-year history of chronic dyspnea or cough with sputum production. 
 
Exclusion criteria population includes, had used oral or intravenous corticosteroids within the 
had findings on chest radiography consistent with the presence of pneumonia, had adverse 
reactions to oral corticosteroids. 
 
Flow of participants throughout the study:  
In order to frame the statistical inferences, the feedback of the participants wascollected by means 
ofdata sets fromconvenient sampling method. The out patients of a reputed hospital in Chennai 
who fulfilled the age limit were selected as the samples for this study.  
 
Intervention 
Participants are allotted in two groups to receive the breathing retraining therapy and Pursed lip 
breathing techniques. The study carried out for 6 weeks with the frequency of 3 visits per week. 
The study for each individual is about 40 minutes per session. 
 
Measures 
The measures of exercise capacity are calculated with 6 MWD test, FEV1 (Forced Expiratory 
Volume). Calculations were done to define the 6MWD inflection threshold below which the test 
had a higher chance of correctly identifying a population at risk for an interesting event and to 
establish the enriching capacity of various thresholds to forecast the desired outcome. 
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Data analysis 
In order analyzethe various parameters implemented in this study, the paired t – test was carried 
out with the aid of IBM SPSS tool. After evaluations were made with the two-sample 
independent t-test was used for normal distribution. Comparisons of groups over time were made 
with t tests in repeated measurements for variables with normal distribution. The means and 
standard deviation of the pre test and post test was estimated for the easy assessment of the 
comparison of the participant’s improvement in exercise capacity. 
 
The population was defined as 60 convenient participants for each group. The calculation was 
done with independent t’ test methods.A value of p<0.01 was considered statistically significant 
in the study.  
 
Results 
In figure 1 and Table 1, it is shown that the mean pretest value is 4.4 for Group A (Breathing 
Retraining technique) and the mean posttest value is 1.6for Group A.The mean pre-test value of 
Group B (Pursed lip breathing) is 4.4 and the mean post-test value is 2.3.Both were statistically 
significant, with the p-value< 0.01. when comparing the percentage increase of theForced 
Expiratory volume (FEV1)t between group A and group B, the mean values were more significant 
in Group A than in Group B. 

 
Table 1: Forced Expiratory volume (FEV1) 

 
Variable Mean Std Dev. 

Pre- test Value for participants under BRT 4.4 0.9856 
Pre- test Value for participants under PLB 4.4 0.7368 

Post- test Value for participants under BRT 1.6 0.7368 
Post- test Value for participants under PLB 2.333 0.8997 

 

 
Figure 1: Forced Expiratory volume (FEV1) 
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It could be inferred from the statistical analysis that the Post test score reduces significantly from 
Pretest score in the BRT Group. Also, it is observed that there is considerable reduction in the post 
test values for both the groups.This could be related to the improvement in thepatientscapacity 
after proper exercise training especially BRT. 
 

Table 2: Six Minute Walk Distance 
Test 
Parameter 

Variables 6MWD  

Pre - test 
BRT 52 
PLB 60 

Post Test 
BRT 69 
PLB 71 

 

 
Figure 2: Six Minute Walk Distance 

 
From table 2 and figure 2 it is clearly evident that there is abundant improvement while the patients 
were made to walk for a stipulated time period of 6 minute. The 6MWD value was found to be 52, 
69 and 60,71 for pre-test, post testfor BRT and PLB groups respectively.  
 
Discussion 
A convenient sample of 7 male and 15 female patients with COPD was included in the study. 
Oliver J., et al. (2016)Dyspnoea was measured by a vertical visual analogue scale, fatigue by 
fatigue sub- scale of the profile of mood status, and physical activity by 6-minute walk test and 
open-ended questions. The sample was characterized by relatively high forced expiratory volume 
in one second (FEV1) in dictating mild lung impairment and high mean level of fatigue and 
dyspnoea. The study result shows that dyspnoea, physical activities and fatigue were significantly 
inter-related (p<0.001). Breathing retraining technique shows good agreement with the 
improvements of post-test values.11 
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(Kim K et al, 2012) Inductive respiratory plethysmography and surface electromyography were 
used for data collection during quiet natural breathing and pursed-lips breathing (PLB) in three 
sitting postures: neutral position, with arm support, and with arm and head support. Two-way 
repeated-measures analysis of variance was employed for statistical analysis. The study result 
revels that, in a comparison of breathing patterns, PLB significantly increased TV and decreased 
RR compared to quiet natural breathing. Muscle activity also increased significantly in PLB 
compared to quiet natural breathing. The six-minute walk test shows the values 47.05% for Pursed 
lip breathing.20 

(Ceyhan, Y. et al,) The quality of life is negatively impacted by airway blockage and the 
associated symptoms of Emphysema. The training that the study's patients received appeared to 
have a positive impact on their quality of life, as evidenced by improvements in both groups sub-
dimensions and overall scores of the quality of life scale at the last follow-up compared to the first 
follow-up. Similar quality of life outcomes was seen in other studies that involved emphysema 
patients and reported that the training provided enhanced quality of life.19 
 
Conclusion 
The present study has its own limitations. However, specific conclusions are drawn on the basis 
of the findings. The improvements in the Pulmonary function tests, 6-minute walk tests distance 
directs, both BRT and PLB training have to be used in Pulmonary rehabilitation programs for 
Emphysema patients with moderate airway blockage.The easy applicable and effective strategy 
for a given patient accentuate the optimal option for reaching a specific clinical goal. Selection of 
BRT and PLB techniques entails a detailed understanding of both the treatments available for the 
betterment of exercise capacity and improving the Quality of life. The exercises with appropriate 
precautions improves the individual patients condition. 
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