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ABSTRACT 
 

Jansang S, Kietinun S, Sriyakul K, Tungsukruthai P, 
Krajarng A, Srisuma S. Effects of Pursed-Lip Breathing by 
Using a Windmill Toy after 12-Week Training on Maximum 
Oxygen Efficiency in Chronic Obstructive Pulmonary Disease 
Patients. JEPonline 2021;24(4):96-108. Chronic obstructive 

pulmonary disease (COPD) is an illness that cannot be cured, 
but breathing capacity can be restored to function effectively. 
The purpose of this study was to measure the effects of the 
pursed-lip breathing exercises by using a windmill toy on the 
maximum oxygen use before and after the intervention and 
the exertion conditions during the breathing exercises in 
COPD patients with mild to moderate severity level. This 
study was a randomized controlled trial. The sample was 
COPD patients admitted to the COPD clinic of the Pulmonary 
Medicine Clinic in Rajavithi Hospital, Bangkok, Thailand. A 
total number of 46 participants were randomly divided into 2 
Groups: (a) the Intervention Group (n = 23); and (b) the 
Control Group (n = 23). The Intervention Group received 
pursed-lip breathing exercises using a windmill toy for 45 
min·session-1, 1 session·d-1, 3 times·wk-1 for 12 weeks while 
the Control Group received the standard medical care. The 
measurement tools included Cardiopulmonary Exercise 
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Testing (CPET) to measure cardiopulmonary endurance and St. George’s Respiratory 
Questionnaire (SGRQ) to evaluate the quality of life in COPD patients. The descriptive 
statistics consisted of the student's paired t-test and ANOVA. The results showed that both 
groups improved significantly in respiratory performance. The cardiopulmonary exercise 
testing results for variables divided into COPD categories in both groups increased 
significantly (P<0.05). The results demonstrated the positive effects of the pursed-lip 
breathing exercises by using a windmill toy, an easy-to-train, effective, and user-friendly 
method in COPD patients, which helped improve breathing efficiency leading to better quality 
of life.   
 
Key Words: Cardiopulmonary Exercise Testing (CPET), Maximum Oxygen Consumption, 

Pursed-Lip Breathing, St George's Respiratory Questionnaire (SGRQ)  
 

INTRODUCTION  

 
Chronic obstructive pulmonary disease (COPD) is an illness affects the physical condition 
that limits physical activities and exercises (31) as well as induces a higher rate of mortality. 
More often than not, COPD patients have difficulties in doing physical activities and exercises 
as their symptoms will become more severe depending on the severity level including the 
level of daily physical activities and exercise leading to the limitations in COPD patients. The 
endurance to do exercises and physical activities is lower causing the COPD patients to 
increase their exhalation continuously in order to exhale more air during exercises and 
physical activities (17,31).  
 
The pathology of COPD causes an increase in bronchial wall thickening. Moreover, the 
recovery from related symptoms and the lungs (elastic recoil) decreases because of the 
destruction of lung tissues. The loss of alveolar attachments results in airflow limitation at the 
beginning and at the end of exhalation. In particular, when exhaling during exercise or a 
strenuous activity causes more residual air in the lungs and less air is exhaled. Such 
impaired respiratory efficiency worsens the end expiratory lung volume and the air exchange 
in the lungs forcing an increase in both lung function and breathing capacity. Therefore, to 
reduce breathlessness and breathing difficulties, proper breathing exercises are essential to 
restore lung endurance and breathing capacity. Gas exchange is a key role in the heart and 
lung functions. At present, certain tests to measure heart and lung performances are clinical 
tests involving individual physical exercises (17). Limited physical activities and exercises are 
major characteristics of COPD.  
 
Physical inactivity can result from limited lung ventilation and cardiovascular or skeletal 
muscle dysfunction, which are key components of pulmonary rehabilitation and enhancing 
exercise capacity (i.e., endurance and maximum performance level) (32). Maximum oxygen 
consumption (VO2 max) during exercise is determined in COPD patients. However, the effect 
of supplemental oxygen to prevent hypoxia during exercise on maximum oxygen use and 
other ventilation can be achieved by using muscles to aid breathing during exercises in 
COPD patients (27) Therefore, breathing exercises are a popular form of pulmonary 
rehabilitation. Physiologically, the respiratory and circulatory systems work in conjunction, 
playing a crucial role in providing adequate and efficient oxygen supply to various parts of the 
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body in COPD patients. Because of such physiological limitations, various forms of breathing 
techniques have been adopted to train COPD patients to improve respiratory performance.  
 
In the present study, the pursed-lip breathing practice was incorporated with a windmill. It 
was used in the COPD patients to be a reflexive and effective form of breathing exercise. The 
purpose was to improve the participants’ respiratory performance, to induce relaxation and 
modulation of optimized breathing for efficient muscular breathing, including cardiopulmonary 
endurance combined with a maximum oxygen utilization response (15).  
 
METHODS 
  
Participants 
The participants consisted of 46 patients (males and females) who were divided into 2 
Groups: (a) the Intervention Group; and (b) the Control Group (23 participants each). Only 
the COPD patients were selected to participate in this study. They were diagnosed with mild 
to moderate level of severity by a pulmonologist according to standardized diagnosis based 
on the COPD severity classification guidelines. The Intervention Group received pursed-lip 
breathing exercises using a windmill toy while the Control Group received general respiratory 
programs in accordance with standardized treatment. This study was approved by the Ethics 
Review Committee for Research Involving Human Research Subjects, Rajavithi Hospital in 
Bangkok, Thailand, and it was conducted according to the Helsinki Declaration No.160/2561. 
 
Procedures  

The Intervention Group 
The Intervention Group participated in a breathing training program using a windmill toy as a 
device to assist the breathing practice. Each participant in the Intervention Group was 
assigned to attend 3 sessions·wk-1 for 12 weeks (36 sessions in total). For elimination criteria, 
each participant could be absent for up to 20% of the training, which meant that he/she could 
be absent for 7 sessions of the total number of training sessions. If any participant could not 
receive the training at the research site, he/she had to call the researchers and receive a 
rigorous review of the breathing training practice using a windmill toy at home. The variables 
were assessed according to the program (14,15). 
 
The Control Group  
The participants in the Control Group received standard medical treatment, nursing care, and 
a normal breathing program according to the standards of individual care. They also received 
medication advice from a pharmacist, as well as ongoing monitoring of any changes during 
the study.  
 
Evaluation of the Parameters 
The participants’ physiological variables and the vital signs were measured before and after 
the program at week 12 by Cardiopulmonary Exercise Testing (CPET) and the Health-
Related Quality of Life Assessment (HRQOL) of an individual with diseases of airways 
obstruction perception of quality of daily life (11,28).   
 
Cardiopulmonary Function Assessment (Cardiopulmonary Exercise Testing or CPET) 
The CPET is a test used in the physiological laboratory to check the performance of the 
participant’s current physiological functions. A direct method was used during the Monark 
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Sport and Medical Cycling Test (Ergomedic 828E model, Sweden). Each participant wore a 
respiratory gas analysis system (Matamax 3B). The test was carried out by recording each 
participant cycling the work gauge while breathing through the mask into the gas analysis 
system. The intensity of the work was increased step by step until the participant’s level of 
ability was almost maximum (submaximal test) (8,9). The test started when each participant 
sat for 2 min on a cycling bike. Then, he/she started cycling at 25 watts for 2 min until the 
heart rate increased to 85 to 90% of peak cardiac capacity. After that, the test was stopped 
and the participant was given 5 min to rest on the bike. The endurance assessment was 
carried out before and at the end of the training program.  
 
The purpose of the test was to examine the effects of the physiological changes and, thus the 
participants’ ability to use oxygen (8). The values obtained from the test were used to treat 
the disease group to set up a program (8,25,34). Cardiopulmonary Exercise Testing or CPET 
is a method of assessing exercise capacity, the respiratory response, cardiovascular system, 
and, in particular, the cardiovascular system of the COPD patients in the present study. Blood 
circulation and muscular system are also assessed during CPET. In addition, it is useful to 
assess the causes of exercise restrictions (5,20). CPET is a non-invasive gas analysis 
method from inhalation and exhalation through a facemask or mouthpiece during exercise. 
The exercise capacity obtained from CPET can be estimated from the participants’ maximum 
oxygen consumption or peak VO2, which is a direct measurement of oxygen that was 
required during the exercise. The CPET also measured the participants’ gas exchange 
efficiency or ventilatory efficiency (6,20). 

 
The St. George's Respiratory Questionnaire 
All the patients who voluntarily consented to participate in the study were asked to complete 
the St. George Respiratory Questionnaire (SGRQ) in Thai version at the Outpatient Clinic. 
The duration for each participant to complete the SGRQ was 10 to 15 min. The SGRQ is a 
self-reported measurement tool that is comprised of 3 domains: (a) respiratory symptoms; (b) 
limitation of activities; and (c) impacts on careers, mental status, and social, which consists of 
76 questions in total (16). St. George’s University of London (St. George’s Hospital Medical 
School) gave permission to use the SGRQ in this study. The SGRQ is a self-administered 
questionnaire divided into 3 parts: (a) symptoms on the frequency and severity of the disease 
with 5-level likert scale (10 items); (b) activities of the participants include the activities 
caused or restricted by dyspnea. The questions contain choices of ‘yes’ or ‘no’ (dichotomous) 
(13 items); and (c) impact of the disease on patients affected by chronic respiratory disease 
on social function and psychological disturbance and the questions contain choices of ‘yes’ or 
‘no’ (dichotomous) (27 items). The scores in each section were summed and ranged from 0 
to 100 points. The higher the SGRQ scores, the worse the quality of life becomes (16,20).  
 
Statistical Analyses 
 

Descriptive statistics were used to analyze the data to find the frequency distribution, 
percentage, and standard deviation. Also, to compare the differences between the 
Intervention Group and the Control Group, the SPSS version 17 for Windows statistical 
software was used to examine the data. Differences were considered significant at P<0.05. 
Student's paired t-test was used to compare the mean difference of all continuous data 
indicators between the Intervention Group and the Control Group. The one-way with repeated 
measure ANOVA was used to examine the mean score differences among the variables 
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within each group before and after participating in the training program using the paired t-test. 
Differences were considered significant at P<0.05.   
 
RESULTS 
 

Characteristics of the Participants 

The characteristics of the participants are summarized in Table 1. At baseline, there were no 

statistically significant differences in age, weight, or height between the Intervention Group 

and the Control Group.  

 
Table 1. Characteristics of the Participants by Group. 

Values are expressed as mean ± SD. *P<0.05 presented as compared between groups. GOLD COPD = Global 
Initiative for Chronic Obstructive Pulmonary Disease 

 

Table 2 presents the physiological responses of the participants in each Group. The COPD 

patients in the task cycling test, VO2 peak, VO2 peak %predict, BF, RER, HR rest, HR peak, 

VE/VCO2 peak were obtained in the group undergoing the mouth breathing exercise 

combined with the use of a windmill toy. The values increased after 12 weeks of training, 

while the values of VE, BF, HR peak, VE/VCO2 peak in the Control Group were higher after 12 

weeks of training with a statistical significance of P<0.05. 

 

Characteristics 

Intervention Group  

(n = 21) 

Control Group  

(n = 20) P-value 

n % mean ± SD n % mean ± SD 

Age (yrs)   
 67.90 ± 2.77     66.55 ± 3.05 0.62 

Height (cm)   
158.90 ± 7.61   158.05 ± 8.99 0.74 

Weight (kg)   
  63.70 ± 9.87     57.90 ± 8.76 0.07 

Gender        

Males 
Females 

16 
5 

76.19 
23.81 

 
14 
  6 

70 
30 

  

GOLD COPD 
Stage 

       

    I                                      
    II 

  7 
14 

33.33 
66.67 

 
  6 
14 

30 
70 

  

Smoking Status 

       

Non-Smokers 
Current Smokers 
Quitters 

10 
  3 
  8 

47.62 
14.28 
38.10 

 8 
3 
9 

40 
15 
45 
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Table 2. Cardiopulmonary Exercise Testing Results for Variables Divided into COPD 

Categories and the Average Measured Values of pH, PaO2, PaCO2, and HCO3 in Both 

Groups at Week 0 and Week 12. 

Values are presented as mean ± standard deviation, *P<0.05 presented as Pre-Test and Post-Test, 

VO2 peak = Peak Oxygen Consumption, VE: = Minute Ventilation, BF = Breathing Frequency, HR = Heart Rate, 

RER = Respiratory Exchange Ratio, VE/VO2 = Oxygen Respiratory Equivalent, VE/VCO2 = Carbon Dioxide 

Respiratory Equivalent, Ph = Potential of Hydrogen Ion, HCO3 = Bicarbonate, PaCO2 = Partial Pressure of 

Carbon Dioxide, PaO2 = Partial Pressure of Oxygen 

 
 

Table 3 shows that the symptom indicators of the Intervention Group undergoing the pursed-

lip breathing training combined with the windmill toy were significantly lower after 12 weeks of 

training (P<0.05). The values of the activity indicators, the impact indicators of the breathing 

training group were not different after 12 weeks of training while the values of the activity 

indicators and impact indicators were different in the Control Group when compared after 12 

weeks of training with a statistical significance at 0.05. 

 

Characteristics 

Intervention Group 
(n = 21) 

 t 
P-

value 

Control Group 
(n = 20) 

 t 

 
  

P-
value Pre-Test 

Week 0 
Mean ± SD 

Post-Test 
Week 12 

Mean ± SD 

Pre-Test 
Week 0 

Mean ± SD 

Post-Test 
    Week 12  
Mean ± SD 

Cardiopulmonary 
Parameters 

        

VO2 peak 
)mL·min-1( 

5.25 ± 0.44 6.60 ± 0.70 
 

-10.35 
 

0.03* 
 

5.10 ± 0.64 
 

5.55 ± 0.70 
 

0.73 
 

0.30 
 

VO2 peak 
)mL·kg-1·min-1( 

9.00 ± 1.25 
 

10.30 ± 1.01 -14.12 
 

0.67 
 

9.00 ± 1.00 
 

9.25 ± 1.00 
 

-2.79 
 

0.07 
 

VO2 peak 
%predict 

55.55 ± 6.00 58.50 ± 4.60 -2.33 <0.01* 57.65 ± 5.65 
 

57.00 ± 5.50 
 

-.873 
 

.506 
 

VE 
IBTPS·min-1 

26.03 ± 2.40 30.00 ± 4.00 0.38 0.58 25.25 ± 1.60 26.41 ± 3.00 -2.44 <0.01* 

BF 
Min-1 

14.25 ± 2.00 19.60 ± 1.30 -2.33 <0.01* 14.60 ± 1.60 18.40 ± 1.43 -2.79 .012* 
 

RER   0.52 ± 0.12   0.54 ± 0.14 3.74 <0.01*  0.54 ± 0.13  0.54 ± 0.15 0.38 0.71 

HR rest 
)beats·min-1( 

68.35 ± 6.00 71.10 ± 6.56 -4.4 <0.01* 71.60 ± 7.00 74.05 ± 6.41 -1.93 0.07 

HR peak 
)beats·min-1( 

91.10 ± 4.43  103.14 ± 5.31 4.10 <0.01* 91.00 ± 6.01 94.33 ± 7.00 -3.11 <0.01* 

VE/VO2 rest 36.00 ± 1.60 36.10 ± 1.80 -1.13 0.07 36.00 ± 1.20 36.04 ± 1.50 1.68 0.11 

VE/VO2 peak 36.00 ± 1.32 36.00 ± 1.80  1.52 0.14 36.24 ± 1.20 36.00 ± 1.70 -1.81 0.07 

VE/VCO2 rest 49.00 ± 3.41 47.44 ± 3.33  0.32 0.75 50.32 ± 3.54 47.11 ± 3.52 .346 0.73 

VE/VCO2 peak 48.10 ± 4.00 52.00 ± 3.41 -3.11 <0.01* 46.50 ± 3.00 49.70 ± 4.10 -2.93 <0.01* 

Arterial Blood 

Gas Parameters 
        

pH   7.80 ± 0.15   7.30 ± 0.12 -0.80 0.43 7.30 ± 0.15 7.24 ± 0.20 0.73 0.47 

PaCO2 (mmHg) 36.45 ± 4.00 37.00 ± 3.63 -0.32 0.75 36.00 ± 3.50 37.42 ± 3.60 -1.42 0.17 

PaO2 (mmHg) 94.50 ± 2.00 94.30 ± 2.04  0.27 0.78 94.32 ± 2.11 94.53 ± 2.00  -0.33 0.74 

HCO3 (mEq·L-1) 24.00 ± 1.20 24.00 ± 1.17  0.13 0.89 23.60 ± 1.30 23.60 ± 1.44   0.00 1.00 
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Table 3. Saint George’s Respiratory Questionnaire (SGRQ) Represents the Quality of 
Life in Both Groups at Week 0 and Week 12. 

Values are presented as mean ± standard deviation, *P<0.05 presented as Pre-Test and Post-Test, SGRQ = St 
George’s Respiratory Questionnaire 
 

DISCUSSION 
 

Although exercises are limited by the symptoms of asthenia, pulmonary rehabilitation using 
breathing training is an effective way to enhance the physiological function and quality of life 
in COPD patients. The patients are unable to increase the ventilation sufficiently to meet the 
increased metabolic requirements monitored by the CPET. However, significant deficiencies 
in muscle function, oxygenation, and cardiac function may contribute to exercise restrictions, 
which determine the intensity of exercise training. As a result, designing an exercise suitable 
for the COPD patients is difficult (8,10,34).  
 
Cardiopulmonary endurance is determined by a person’s maximum oxygen consumption 
(VO2 max). Hence, the VO2 max value represents the body's ability to perform a maximum 
aerobic exercise task that requires energy made available from oxygen. Aerobic capacity is 
directly related to the COPD patients’ maximum function of the circulatory and respiratory 
systems. Therefore, given that the respiratory system is essentially dysfunctional in the 
COPD patients of this study, they were not able to produce the energy necessary to function 
at an increasingly higher physical capacity.   
 
The process of normal breathing is controlled by the nervous system. It is the combination of 
two distinct phases: (a) inhalation; and (b) exhalation. Inhalation begins with the brain 
sending nerve impulses to produce contraction and relaxation of muscle fibers of both the 
diaphragm and thorax that causes the thoracic volume to increase and the intrapleural 
pressure to become more negative.  Air flows into the lungs largely due to the atmospheric 
pressure being greater than the intra-alveolar pressure, while the intra-alveolar pressure is 
greater than the intrapleural pressure. Expiration is essentially a passive process based on 
the same principle, that is, pressure within the lungs becomes greater than the atmospheric 
pressure. Exhalation does not require energy among adults who breathe regularly.  
 
After the pursed-lip breathing exercises with a windmill toy, the maximum oxygen 
consumption of COPD patients was significantly increased (P<0.05 as shown in Table 2(. 

Characteristics 

Intervention Group 
(n = 21) 

 t 
P-

value 

 
Control Group 

(n = 20) 
 
 

t 

 
 
 

P-
value 

Pre-Test  
     Week 0 
Mean ± SD 

Post-Test 
Week 12  

Mean ± SD 

Pre-Test  
     Week 0 
Mean ± SD 

Post-Test 
Week 12 

Mean ± SD 

SGRQ 
Parameters 

        

Symptom 32.50 ± 3.30 31.00 ± 3.00 3.42 <0.01* 35.25 ± 3.40  35.00 ± 2.55 1.33 0.19 

Activity 29.10 ± 3.13 28.33 ± 1.50 1.35 0.19 31.00 ± 3.50 29.20 ± 2.00 2.84 <0.01* 

Impact 26.52 ± 2.00 27.33 ± 1.10 -1.84 0.08 25.35 ± 2.60 30.00 ± 2.03 -6.01 <0.01* 

Total 88.00 ± 5.20 86.60 ± 4.00 1.61 0.12 91.25 ± 5.30 94.00 ± 4.00 -2.31 0.13 
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The results indicate that with the proper breathing patterns and the specific training process 
that focused on respiratory and circulatory performance influenced the physiological factors 
of the cardiovascular system. Ultimately, there was an increase in the exchange of oxygen 
within the lungs and more efficient blood pumping from the heart per minute (cardiac output). 
The peripheral factor indicated different values that meant the COPD patients' bodies could 
carry more oxygen to different parts of the body and improve the efficiency of gas exchange 
within the lungs as well.  
 
Therefore, when COPD patients received pursed-lip breathing exercises with a windmill toy, 
such exercises promote more effective breathing patterns. Practicing breathing exercises 
engaging the diaphragm muscles that combine the methods to stimulate breathing patterns 
seemed to be more effective. During inhalation, the diaphragm muscles contract and relax 
during exhalation (6,14). The alveoli expand and air flows fully into the lower lobe of the 
lungs. The decrease in breathing rate allows for an increase in the volume of air inhaled and 
exhaled each time leading to a higher ventilation and better gas exchange in the respiratory 
system. The breathing stimulation technique of pursed-lip breathing using the windmill toy as 
a breathing reflex helped the participants in the Intervention Group to breathe and adjust the 
breathing pattern and speed (28). The blowing frequency was consistent and the constant 
number of times the windmill toy was blown. The consistent pursed-lip breathing exercises 
could give each patient a better breathing pattern and more effective stimulation for 
inhalation.   
 

Helvoort et al. (12) reported that dyspnea decreased, while total respiratory function and 

exercise capacity improved. The pursed-lip breathing exercise helped the COPD patients. In 

the Intervention Group to have a better quality of life, which is consistent with the findings of 

previous studies using a windmill toy.  Findings published by Jansang et al. (15) have also 

been reported that breathing through the mouth could improve exercise tolerance in COPD 

patients (1) Similarly, previous studies (12,25,28) have indicated that pursed-lip breathing 

promoted the inhalation efficiency sufficiently to significantly increase respiratory performance 

in COPD patients while not restoring the lungs to full normal state.  

 

The use of a windmill toy during rhythm of breathing training in COPD patients could be 
effective in reducing residual air within the lungs while increasing a longer rhythm of 
exhalation. Besides, increasing the chest movement during inhalation and exhalation helped 
to decrease blockage of the airway and increased respiratory function to regulate efficient 
gas exchange as well (3,7,9). Related studies could determine the long-term performance of 
the respiratory muscles in COPD patients to reflect the severity of the disease and the 
physical condition of the patients  
 
Pursed-lip breathing exercises in the Intervention Group helped to improve breathlessness in 
COPD patients better than the Control Group.  The adequate duration of the pursed-lip 
training exercises and correct training patterns based on a previous study could significantly 
increase the effectiveness of the program compared to the Control Group. This was clearly 
positive for dyspnea in COPD patients, given that the 12-week training was the only exercise 
that encouraged the participants in both groups to perform their effective breathing exercises. 
According to current literature, only one study used a 12-week training period of pursed-lip 
breathing exercises (26). Therefore, further research is needed to determine the effect of the 
appropriate duration to perform the pursed-lip breathing exercise on the sensation of 
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breathing difficulties and altered physiological values in COPD patients (7,9). According to 
the findings of the present study, the levels of oxygen were significantly increased. This 
indicates the degree of cardiovascular function that worked more efficiently after the 
breathing exercise program in both groups because the Intervention Group increased 
breathing efficiency more than the Control Group, which could help resolve the problems of 
less ventilation and limited air intake in COPD patients. Consequently, the breathing program 
could promote better ventilation and reduce residual air in the lungs.  
 
The intensity of exercise for COPD patients is exercise at the maximum concentration level 
that corresponds to 50% of maximum oxygen consumption )VO2 peak( or at 60 to 80% of the 
maximum output, which is the power obtained from the symptom-limiting exercise tolerance 
tests. In general, it seems that high-intensity training produces more physiological changes 
than low-intensity training as long as the patient can tolerate it.  The intensity of training at 
optimal level may depend on the level of oxygen consumption and the limitation of airflow 
obstruction in patients.  High-intensity interval training is associated with an increase in 
anaerobic energy that may help with the physiological needs of daily activities (18,25).  
 
In addition to blood oxygen saturation and oxygen consumption, it is the goal of the pursed-lip 
breathing practices using a windmill toy breathing exercise to help remove carbon dioxide 
from the patient's body in a timely manner (3,7,9). In previous studies, it was found that the 
pursed-lip breathing in the Intervention Group resulted in positive ventilation results 
compared to the Control Group. Moreover, pursed-lip breathing produced positive results in 
respiratory rate, the tidal volume, inspiratory time, and total respiratory rate consistent with 
previously reported results in COPD patients (24,33). The results of this study also indicated 
a positive effect of intra-alveolar respiration during inspiratory time and total respiratory rate 
with decreased respiratory rate and an increase in the breathing efficiency. The decrease in 
respiratory rate with increased tidal volume has been shown to decrease in airway collapse, 
airway resistance, and elevation (5). These changes have been shown to reduce the 
condition of asthenia, the use of respiratory muscles, and ultimately improved dyspnea 
(9,10). 
 

The results of this study revealed that the pursed-lip breathing exercises using a windmill toy 

could help improve ventilation in the Intervention Group better than in the Control Group 

(5,24). The results also indicated that the arterial blood gases of both groups did not differ 

after week 12 because breathing training only affected the level of improve oxygen 

accumulation, physiological changes, and the respiratory mechanism. In fact, compared to 

the effect caused by medical drug therapy, pursed-lip breathing exercises may have no effect 

on the values of arterial blood gases indicating the levels of chemicals in the 

bloodstream. Hence, it can be concluded that the breathing exercises did not cause any 

changes in the level of circulating gases in the bloodstream (29).  

 

The present study does indicate that the pursed-lip breathing exercises using a windmill toy 

could be beneficial by increasing exercise capacity (2,13,19) due to more efficient breathing 

when performing long-term practices (4,30).  Clearly, COPD adversely affects the patients’ 

quality of life, which may result from the disease itself, comorbid diseases, or its treatment. 

St. George’s Respiratory Questionnaire (SGRQ), a disease-specific measurement tool, is 

widely accepted as a reliable measurement tool to evaluate the quality of life in COPD 
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patients (8,29,34). In this study, the low quality of life level in Thai COPD patients was 

observed. The patients’ average SGRQ scores equaled to 42.95, symptom scores at 47.68, 

activity scores at 52.17, and impact scores at 34.82, compared with SGRQ scores in healthy 

individuals previously reported at 6, 12, 9, and 2, respectively (16,20). The SGRQ score in 

COPD patients, from the Kawkitinarong et al. study (16) showed total scores of 68.2. In short, 

the higher the SGRQ scores are, the worse the quality of life becomes. Furthermore, the 

quality of life implies overall satisfaction in living. As a result, this is dependent on a number 

of factors, including the patient's perception and threshold of dyspnea, as well as his or her 

lifestyle and expectations (2,4).  

 

Interestingly, the patients in the Intervention Group did not have symptoms of asthenia while 

doing the daily physical activities.  At week 12, symptoms were alleviated in the in the 

Intervention Group and SGRQ scores stated better quality of life in both groups (given the 

positive changes in the health status of the COPD patients) (13). However, the result analysis 

based on the severity of dyspnea could indicate a greater response of SGRQ. In particular, 

other variables were associated with symptoms of COPD patients (21,26).  

 

CONCLUSIONS 

 

The treatment of pursed-lip breathing exercises with a windmill toy to reduce dyspnea and 

limited physical activities of COPD improved most of the physical values after week 12. The 

patients’ physiological modifications from long-term training and effective breathing exercises 

contributed to higher efficient use of oxygen consumption. Therefore, the pursed-lip breathing 

practice using a windmill toy is a new, non-invasive, user-friendly, and effective method of 

breathing exercises to improve lung function and respiratory muscle strength that is helpful in 

promoting daily physical performance leading to better quality of life of the COPD patients in 

the long run. 
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