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Abstract 

Introduction: 

Chronic Obstructive Pulmonary Disease(COPD) is a chronic lung disease accompanied by airflow 

limitation that is not fully reversible. Airflow obstruction is generally progressive and is associated 

with an abnormal inflammatory response of the lungs to noxious particles or gases. The most 

common problems include chronic cough, increased sputum and shortness of breath. This increase 

in sputum and shortness of breath can affect changes in the respiratory rate of COPD patients. 

Case Presentations: 

A 55-year-old male patient complained of shortness of breath and cough. The patient works as a 

textile factory worker. The patient was diagnosed with COPD by a Lung Specialist and referred for 

physiotherapy to improve breathing patterns so that the respiratory rate returns to normal. 

Management and Outcomes: 

Effect of Pursed Lip Breathing Exercise to determine the respiratory rate in patient with  

Discussions: 

After physiotherapy intervention and evaluation were carried out, it was found that there was a 

decrease in the respiratory rate of 24 times per minute and T1: 19 times per minute. This happens 

because the pursed lip breathing exercise mechanism itself is a technique that focuses on expiration 

by deliberately inhibiting the shape of the lips that make it difficult for air to escape, thus requiring 

the help of diaphragm and abdominal muscle contractions to expel the air so that the volume of air 

will increase. 

Conclusion: 

After the physiotherapy session, the results showed that there was a The effect of pursed lip 

breathing exercise on respiratory rate in COPD patients is to provide a decrease in respiratory rate. 
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Introduction 

The Chronic Obstructive Pulmonary Disease(COPD) is a chronic lung disease accompanied by 

airflow limitation that is not fully reversible. Airflow obstruction is generally progressive and is 

associated with an abnormal inflammatory response of the lungs to noxious particles or gases
1
. A 

COPD can be caused by chronic bronchitis, emphysema or both. In 2020, the World Health 

Organization (WHO) estimates that the third most common cause of death is COPD after coronary 

heart disease and stroke. WHO estimates that in 2020 the prevalence of COPD will continue to 

increase from 6th in the world to 3rd in the world as a cause of death. Data from the 2018 Basic 

Health Research (RISKESDAS) states that the prevalence of COPD in Indonesia is 4.4%
2
. The 

prevalence of COPD is higher in men compared to women, but this can also increase due to the 

lifestyle of women who smoke. Although smoking is the most studied risk factor for COPD, it does 

not mean it is the only risk factor for COPD. Everyone can also be exposed to various types of 

particles during his life. Therefore, this disease can also be caused by excessive irritation of 

particles that are irritating to the respiratory tract. The risk factors for COPD depend on the total 

number of irritating particles inhaled by a person during his life, including genetic factors, age and 

sex, preexisting pulmonary function disorders, exposure to harmful particles, socioeconomic status, 

asthma and airway hyperreactivity, chronic bronchitis, and infections
3
. This is in line with the 

pathophysiology of COPD, namely the loss of lung elasticity which causes hyperinflation and 

airway obstruction with disturbances in expiration so that the volume of air in and out is not 

balanced
4
. These problems of COPD can affect the patient's basic daily activities such as self-care 

and movement. The most common problems include chronic cough, increased sputum and shortness 

of breath. This increase in sputum and shortness of breath can affect changes in the respiratory rate 

of COPD patients
5
. Diaphragmatic breathing, deep breathing, yoga breathing and pursed lip 

breathing are breathing exercises that can improve breathing patterns to be more effective and also 

reduce shortness of breath
6
. Pursed lip breathing is practicing breathing with pursed lips during 

expiration to overcome airway spasm, because maintaining positive pressure in the airways during 

expiration stimulates the bronchi to relax. Which can then lead to a decrease in air entrapment or 

residual volume thereby stimulating the alveoli in the lung floor more broadly
7
. 
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Case Presentation 

A 55-year-old male patient in December 2019 came to BBKPM Surakarta for an examination 

because the patient complained of shortness of breath and cough since 1 week ago. The patient has 

been working as a textile factory worker in Surakarta since 10 years ago. The patient came to 

BBPKM Surakarta and immediately performed SpO2 examination and spirometry to determine the 

patient's FEV1. Then the patient was diagnosed with COPD by a Lung Specialist and given 

medication and returned to control after 10 days. After 10 days the patient came for control and was 

referred for physiotherapy due to short and irregular breathing patterns. Then in January 2020 the 

patient had his first Physiotherapy session, here a vital sign examination was carried out in the form 

of respiratory rate, heart rate, and blood pressure to determine the patient's condition before getting 

the action. From the results of the examination, it was found that the respiratory rate was past 

normal limits, which caused the patient to experience shortness of breath or heavy breathing. The 

purpose of this physiotherapy action is to improve breathing patterns so that the respiratory rate 

returns to normal. 

Method 

A case study conducted to this study and had been approved by Health Sciences Faculty, 

Universitas Muhammadiyah Surakarta (1292.3/C.8-III/FIK/VIII/2021). 

Management and Outcome 

The intervention was given based on the problems that the patient experienced and needed, such as 

feeling short of breath so that the breathing pattern was irregular and caused the respiratory rate to 

be above the normal limits of adults. The intervention that can be given is Pursed Lip Breathing 

Exercise which is intended to improve breathing efficiency and reduce shortness of breath better 

during daily activities. Prior to the intervention, the respiratory rate was measured, followed by the 

administration of Pursed Lip Breathing Exercise and an evaluation of the respiratory rate was 

carried out again. Respiratory rate can be calculated visually by inspection or using a stethoscope. 

Respiratory rate is calculated in 15, 30 and 60 seconds, as follows
8
: 

 6 months :25-40x/ minute 

 3 years :20-30x/ minute 

 6 years :18-25x/ minute 

 10 years :15-20x/ minute 
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 Adult :12-20x/ minute 

With the procedure for measuring respiratory rate as follows
15

: 

 Respondents are in a comfortable position, a reclining sitting position or half lying with 

relaxed shoulders and neck. 

 The respondent is asked to calm down and breathe spontaneously normally 

 The researchers began to calculate the respiratory rate for 60 seconds. 

 Try so that the respondent does not know when the respiratory rate examination is carried out 

for objective and accurate results. 

 This measurement was carried out 2 times, accurately in pre and post test of the intervention 

 For pre test is done before giving intervention 

 And for the post test, it is done for 1 minute after the intervention 

 

Then proceed with the provision of interventions in the form of Pursed Lip Breathing Exercise, it is 

a breathing technique in which air is inhaled through the nose slowly (like inhaling the scent of a 

rose) and followed by exhaled slowly through the mouth with pursed lips (like blowing out a 

candle). Pursed Lip Breathing is usually done in a sitting, lying, or standing position. Pursed Lip 

Breathing is 5 minutes
3
 with 8 to 10 repetition

9
. 

The procedure for implementing the Pursed Lip Breathing Exercise is as follows
15

: 

 Respondents are in a comfortable position, namely a reclining sitting position or half lying 

with relaxed shoulders and neck. 

 Give directions to the respondent to inhale through the nose with the mouth tightly closed. 

 Purse your mouth and exhale slowly through your mouth. 

 Exhale longer than inspiration, which is 2 counts for inspiration and 4 counts for expiration 

 Repeat the above steps 10 times with a 5 minute practice time 

 Within 1 minute, do 2 repetitions and give a break 
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After physiotherapy intervention and evaluation were carried out, it was found that there was a 

decrease in the patient's respiratory rate which was described in the diagram below. 

 

The results of the Respiratory Rate measurement that have been carried out in 60 seconds with the 

value of validity and reliability are 0.90
10

. After giving the intervention, it showed a change in the 

form of a decrease in the respiratory rate To: 24 times per minute and T1: 19 times per minute. 

 

Discussion 

Respiratory rate 

A CPOD often experienced problems with shortness of breath or dyspnea. This can affect changes 

in respiratory rate in patients with chronic obstructive pulmonary disease
11

. Where the respiratory 

value of the data from this study is 24x/minute, which means that the respondent's respiratory rate is 

not normal. The normal value for adult between 12-20x/minute. This increase in sputum and 

shortness of breath can affect changes in the respiratory rate of COPD patients. And from The Latin 
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America Project for the Investigation of Obstructive Lung Disease (PLATINO) researching the 

prevalence of COPD increases in people over 40 years
5
. 

 

Pursed Lip Breathing Exercise 

This breathing technique is often used by patients with COPD for pulmonary rehabilitation 

programs in their daily activities. It is a breathing technique that helps to improve breathing 

efficiency and better reduce shortness of breath during daily activities
12

. Which serves to increase 

efficiency in breathing and to reduce dyspnea
13

. When inspiratory intra-alveolar pressure decreases 

and is lower than atmospheric pressure, air flows into the lungs until the intra-alveolar pressure 

equals atmospheric pressure, then when the expiration of the lungs decreases again, the intra-

alveolar pressure increases. Air slowly moves from high intra-alveolar pressure to low atmospheric 

pressure. The outflow of air will stop when these two pressures are equal
14

. And the pursed lip 

breathing exercise mechanism itself is a technique that focuses on expiration by deliberately 

inhibiting it with a curved lip shape that makes it difficult for air to escape, so it requires assistance 

from contraction of the diaphragm and abdominal muscles to expel the air so that the air volume 

will increase. 

 

Conclusion 

After taking physiotherapy measures in cases of COPD (Chronic Obstructive Pulmonary Disease) 

by giving Pursed Lip Breathing Exercise to see if there is a change in the patient's respiratory rate 

after a physiotherapy session, the results show that there is an effect of pursed lip breathing exercise 

on respiratory rate in patients with chronic obstructive pulmonary disease, namely provide a 

decrease in the respiratory rate. However, this study also has limitation that the absence of other 

specific examinations such as the presence of accessory muscle spasms, accumulation of sputum 

and a decrease in the expansion of the thoracic cage which can also affect the patient's respiratory 

rate. While the advantage of this study is that researchers can determine the spontaneous effect of 

giving Pursed Lip Breathing Exercise on Respiratory Rate in COPD patients where this can 

improve the patient's breathing pattern and supported activities better. As well this study could be a 

reference for clinicians and researchers to manage the patients with COPD or to improve the further 

researchs.   
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