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ABSTRACT 

 

Background: Pursed lip breathing (PLB) is known to improve oxygenation by 

controlled ventilation. In COPD, PLB is adopted as a compensatory mechanism to maintain 

the patency of airways by creating a back pressure in airways. Objective: To find the 

effectiveness of Pursed lip breathing (PLB) on Physiological cost index (PCI) and functional 

exercise capacity in patients having COPD. Study design: This experimental study was 

carried out with one group pre test - post test design. Procedure: Thirty patients aged above 

45 years and diagnosed as having mild and moderate COPD (as per GOLD staging) were 

assessed for their PCI and functional exercise capacity by six- minute walk test after their 

informed written consent. They were given 30 minutes of PLB training for 5 consecutive days. 

The post-interventional PCI and functional exercise capacity were reassessed. Results: The 

pre and post-intervention data of outcome measures was statistically analyzed using paired-t 

test. The results showed significant improvement in PCI and the functional exercise capacity. 

Conclusion: Pursed lip breathing was found to be more effective in improving Physiological 

Cost Index and six-minute walk performance in patients with mild to moderate COPD. 

Hence, it has been suggested to train pursed lip breathing voluntarily at early stages of 

COPD before the patient adopts it as compensatory mechanism on advanced stages. 

 

Keywords: Chronic obstructive pulmonary disease, Pursed lip breathing, 

Physiological Cost Index, Functional exercise capacity. 
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INTRODUCTION: 

Chronic Obstructive Pulmonary Disease (COPD) is an inflammatory disease of 

airways which results from increased resistance to airflow characterized by airway 

obstruction [1]. COPD is a preventable and treatable disease, where airflow obstruction 

occurs with bronchial hyper responsiveness [2]. The airflow limitation is usually progressive 

and is associated with an abnormality inflammatory response of the lungs to noxious 

particles, or gases, primarily caused by cigarette smoking [3]. The airways are pulled wide 

open by thoracic expansion allowing air to enter. So, during exhalation, the airway narrowing 

cause premature closure and air trapping in the distal airways and airspaces, which causes 

decrease in expiratory flow rate [2].     

 

The hallmark of COPD is dyspnea which is caused due to dynamic hyperinflation. 

Hyperinflation of the lungs affects the gaseous exchange which causes more CO2 to remain in 

the lungs leaving less space for fresh air causing shortness of breath and limited functional 

capacity[4-5]. COPD patients spend less time on walking when compared to their peer person 

[6]. The metabolic cost of walking was found to be increased in COPD due to limited oxygen 

supply to working muscles [7]. The higher resting oxygen consumption of COPD patients is 

amplified and the oxygen cost of breathing hikes from 2% to 10-40% of total oxygen 

consumption in patients with COPD. This is mainly due to the ventilatory pump working 

against the dynamic hyperinflation [8].   

 

Pulmonary rehabilitation of COPD patients targets the functional well being and 

improved quality of life. Breathing exercises deserves a major role in the rehabilitation of 

COPD patients and are intended to improve respiratory function [3,9-11]. It also helps in 

reducing dyspnea, improving oxygenation & maintaining normal respiratory rate [1]. Pursed 

lip breathing is frequently used by COPD patients to improve breathing efficiency to decrease 

dyspnea [12]. PLB is a breathing exercise in which the prolonged exhalation prevents 

bronchiolar collapse and air trapping [1]. It keeps the airways open by creating back pressure 

in the airways, which increase the tidal volume thereby reduces the work of breathing & 

increases the expiratory flow [2]. Thus, PLB increases the functional exercise capacity by 

reducing the dynamic hyperinflation of the lungs.   

 

Many literatures suggests that pursed lip breathing has the benefits of increasing peak 

expiratory flow rate, reducing airways resistance , increase tidal volume , increase oxygen 

saturation and reduce respiratory rate [1-4, 12]. Patients with COPD more often adopt pursed 

lip breathing in later stages but its effect on early adaptation remains unclear. Therefore, the 

objective of the present study was to find the effect of PLB on Physiological Cost Index and 

Functional exercise capacity in patients with mild to moderate COPD. The findings may help 

in revealing the benefits of performing voluntary pursed lip breathing at early stages of 

COPD.  
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METHODS 

This experimental study was carried out in the department of medicine –RMMCH. 

The study design was one group pre-test – post-test design. The sample size was thirty and 

they were recruited based on convenient method. Patients diagnosed as having COPD and 

admitted as inpatient under the unit of medicine were recruited after they get medically 

stable. The study period extends from September 2021 to December 2021. Inclusion 

criteria: 45 years of age, smokers & ex-smokers, both genders, mild and moderate COPD (as 

per GOLD staging) [9] and patient ambulating independently.  Exclusion criteria: recent 

abdominal and thoracic surgeries, those who were on supplemental oxygen support, SpO2 < 

85%, patients depending on steroids, patients having orthopedic physical limitations.     

                                                                                                                                                                                                                                           

Procedure 

                  Thirty patients having COPD, satisfying the selection criteria were recruited for 

the study after they get medically stable. They were clearly explained about the purpose and 

procedure of the study. Their informed written consent was obtained. Participants were 

clothed comfortably such that it did not restrict their walking. All the assessments were made 

in forenoon an hour after breakfast. The resting heart rate of the participants was measured 

after 10 minutes of relaxed sitting in an arm rest chair. The participants were allowed to walk 

in a straight levelled corridor of 50m length to and fro with bare foot on their own self 

selected comfortable pace [13] for a period of six minutes. At the end of 6 minutes, the 

walking heart rate was measured. The distance covered in six-minute walk was noted and 

documented in metres [14].  

 

The heart rate was measured using pulse oximeter and the distance walked by 

pedometer. PCI reflects the oxygen cost per unit distance [15-16]. The oxygen cost is 

depicted by increase in heart rate due to walking and expressed as beats per metre.  

The formula for PCI =     Walking heart rate - Resting heart rate (beats/minute)             

                                                    Speed of Walking (metres / minute)  

 

The participants were given adequate rest before the commencement of intervention 

.Then, the patient was made to sit on half lying position with back support and the patient 

was instructed to place the hands over the abdomen. Then, the patients were asked to breathe 

in slowly through the nose for two counts with the mouth closed and breathe out slowly, 

gently through the pursed lips for four counts. This technique was given as two sessions of 20 

minutes each, for 5 consecutive days. The post-intervention assessment of PCI and six-

minute walk test was carried out. The pre and post-intervention data were taken for statistical 

analysis.  

 

Statistical analysis                  

Descriptive statistics in terms of mean, standard deviation for age, physiological cost 

index and six-minute walk test was made.  The pre and post intervention comparison of 

outcome measures was carried out using paired t test for comparison of means at 5% level of 

significance (p < 0.05) and 95% confidence interval. The data were analyzed using Statistical 

Package for the Social Sciences (SPSS Version. 21). 
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RESULTS 

Table 1:  Mean age of the participants 

Variable 

 

Mean 

 

Standard deviation Minimum Maximum 

 Age (in years) 62  9.8     46    78 

 

               Table 1 depicts the minimum and maximum age limit of the subjects participated in 

the study. The mean age of the participants was 62 +/- 9.8 years. 

 

Table: 2 Descriptive statistics of outcome measures. 

Variable Assessment 

Period 

Mean Standard  

deviation 

Minimum Maximum 

Six minute 

walk distance 

(in meters) 

Pre 219.58 

 

43.24 120 280 

Post 

 

271.92 50.55 148 320 

Physiological 

Cost Index 

Pre 

 

0.67 0.33 0.27 1.59 

Post 

 

0.32 0.27 0.22 0.42 

 

         Table 2 describes the mean values of the outcome measures. The participants cover a 

mean distance of 219.58 metres with a standard deviation of 43.24 before treatment. The post 

treatment mean distance covered in six minute walk test was 271.92 metres (+/- 50.55). The 

mean pre-intervention PCI value was 0.67+/- 0.33. The mean post-intervention value of PCI 

was found to be decreased to 0.32+/- 0.27.  

As the pre and post-intervention mean values of the outcome measures shows 

difference, it was tested statistically using “paired t-test”. 

 

Table 3:   Comparison of Pre and Post-interventional means of Outcome measures 

           Outcome 

measures 

Values Mean difference t value p value 

Six-minute walk 

(in metres) 

Pre  

52.33 

 

9.36 

 

0.001 

Post 

Physiological Cost 

Index ( beats/metre) 

Pre  

0.35 

 

11.4 

 

0.001 
Post 

(p<0.05 is significant) 

.             
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 The mean difference in the six-minute walk test between the pre and post intervention was 

52.33 metres and depicted in table 3. This difference was found to be significant with the t-

value of 9.36 and p=0.001. The mean difference in the PCI between the pre and post 

intervention was 0.35 beats / metre. This difference was found to be significant with the t-

value of 11.4 and p=0.001. 

                 

DISCUSSION                                                              

                    The present study evaluates the effect of Pursed lip breathing at early stages of 

COPD. The results concluded that voluntary training of pursed lip breathing (PLB) in mild 

and moderate COPD significantly reduces the PCI i.e. the energy cost of walking and 

improves functional performance in six-minute walk test. 

 

  In routine health care, the functional tests are preferred as they help in predicting the 

progress of the disease, future episodes, hospitalizations and general health status of an 

individual [15].  Many authors suggested the use of six minute walk test for assessing the 

functional status of patients with pulmonary disease. N. Venkatesh, 2011 reviewed literatures 

on six minute walk test and concluded its clinical utility as the most widely used field test 

[17]. T.S. Muthukumar, 2011 evaluated the exercise tolerance in COPD patients using six 

minute walk test and concluded it was a useful tool in evaluating exercise tolerance in COPD 

patients [18]. 

 

  Physiological cost index was assessed in the current study along with six minute walk 

test as the former incorporates the speed component of walking which is a reliable, valid and 

eminent tool to assess the metabolic demand of walking [13,15-16]. The pre and post mean 

values of PCI was compared using paired t test and it was found to be improved with a 

significant p value ( p=0.001).  

 

The means of six minute walk performance was compared using paired t test and 

found to be highly significant. Previous literatures supported the use of pursed lip breathing 

in improving functional performance [19-20]. Endrian MJW, 2019 found pursed lip breathing 

for two times a day for seven days helps to control dyspnea in COPD patients [21]. Similarly, 

the present study also exhibits significant improvement in the functional performance of 

COPD patients. 

 

                     The present study was conducted on a smaller sample size, only mild to 

moderate COPD involved in the study. No follow up assessment was taken after discharge. 

Further studies can be carried out in a large sample size with control group and for an 

extended period of time. 

 

Conclusion: 

            Pursed lip breathing was found to be more effective in reducing Physiological cost 

index and improves six minute walk performance in patients with mild to moderate COPD. 

The study results recommend the implementation of pursed lip breathing exercise at early 

YMER || ISSN : 0044-0477

VOLUME 21 : ISSUE 3 (Mar) - 2022

http://ymerdigital.com

Page No: 251



stage of COPD which helps in the betterment of their functional performance and reduces the 

energy cost of walking thereby enhancing the functional mobility. 
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