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BACKGROUND AND OBJECTIVES:  

To find out the effect of Respiratory muscle training (RMT) in COPD patients using threshold devices 

and breathing exercises and its respective effect on quality of life (QOL). 

MATERIAL AND METHOD:  

Overall 40 individuals were enrolled in this study on the basis of their IPAQ score which implies 

physically inactivity in the selected group of participants. They were partitioned into group of two, 

group A and group b, who performed RMT with threshold device and RMT with breathing exercises 

respectively. Cardiopulmonary pulmonary parameters were evaluated both pre-intervention and post-

intervention which includes HR, RR, BP (SBP & DBP) by digital sphygmomanometer, SpO2 (using 

pulse oximeter) and level of dyspnea was measured and also ABC score pre and post intervention was 

recorded to check the effectiveness on quality of life. 

RESULT: 

A dedicated chapter for results has been discussed further in the study showing a significant change in 

variables specifically heart rate (HR), blood pressure (SBP & DBP), oxygen saturation (SpO2), 

respiratory rate (RR), rating of perceived exertion (RPE), and assessment of burden of COPD (ABC) 

score which has a direct relation with the quality of life (QOL) of the participant in each group. 

CONCLUSION: 

The research establishes that RMT with the help of Threshold devices shows a better effect in QOL of 

COPD patients as compared to RMT with just simple breathing exercises.  

 

INTRODUCTION 

Targeted exercise-induced overload facilitates physiological adaptation of the respiratory 

musculature in stable COPD, resulting in superior functional capacity and clinical gains. The 

research is based on the effect of respiratory muscle training in regards to the use of respiratory 

muscle training (RMT) methods in COPD patients. 

Abstract 
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Physiological changes in pulmonary function with aging include decreased lung elasticity, 

diminished strength of respiratory muscles, and reduced compliance of the chest wall. 

Sarcopenia refers to the age-associated decline in skeletal muscle mass, strength, and overall 

physical performance. Additionally, respiratory muscle strength declines in older adults with 

sarcopenia. These physiological alterations make it challenging for elderly individuals to 

sustain physical activity, which is vital for a healthy lifestyle. Reduced strength of respiratory 

muscles may contribute to a higher risk of illness and disability in this population. 

Consequently, various exercise interventions have been suggested to enhance physical 

performance in older adults. Respiratory muscle training (RMT) has demonstrated several 

clinical benefits, including improved diaphragm strength, enhanced aerobic capacity, and 

better cough efficiency in elderly individuals. It has also been shown to improve physical 

performance, particularly in less-fit populations such as older adults. However, poor 

adherence to pulmonary rehabilitation programs, including RMT, continues to be a significant 

challenge. 

In general, three forms of respiratory muscle training (RMT) have been identified: resistive 

training, pressure-threshold loading, and normocapnic hyperpnea so far in the existing 

researches. Exercise frequency, duration, and intensity need to be appropriately planned to 

achieve an effective training outcome. On the other hand, in the abundance of existing data 

related to inspiratory muscle training (IMT), however, there is still a scarcity of clinical and 

physiological research focusing on expiratory muscle training (EMT). Notably, although 

inspiratory muscle training (IMT) appears to offer slightly greater benefits beyond respiratory 

muscle function such as reducing dyspnea the effectiveness and safety of expiratory muscle 

training (EMT) in patients with COPD have yet to be fully established. 

This research is based on an overall rehabilitation protocol in COPD patients with help of a 

device namely HS730-010 Threshold IMT (730) and also an IMT + EMT combined device 

known as Breather for one set of group and only simple breathing exercises for the other group 

and it overall effect on the QOL of the patients in each group post the experimental study. 

Threshold IMT is a device used for inspiratory muscle training that aids in strengthening the 

respiratory muscles. It delivers a constant and targeted pressure to train inspiratory muscle 

strength and endurance, independent of the patient’s breathing speed. 

It can be used in any position, ensuring effective therapy. The device delivers consistent 

pressure, eliminating the need for a pressure indicator. In addition to improving breathing, it 

also enhances muscle strength. 
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Respiratory muscle dysfunction is influenced by several factors associated with the presence 

and severity of COPD. Both intrinsic factors (such as muscle mass and metabolic changes) and 

extrinsic factors (including alterations in chest wall geometry, diaphragm positioning, and 

systemic metabolic conditions) can impair respiratory muscle function. 

Although RMT contributes to intrathoracic decompression, it is associated with minimal side 

effects. Moreover, patients with heart failure do not show any worsening of cardiac output 

during training. Therefore, apart from cases such as unstable asthma, reduced perception of 

dyspnea, a history of spontaneous pneumothorax, or the presence of emphysematous bullae 

near the pleura, there are generally no contraindications to IMT. 

Therefore, the aim of this study is to assess the effect of respiratory muscle training on 

cardiorespiratory fitness and overall quality of life in COPD patients by following the protocol 

of RMT with threshold devices and RMT with breathing exercises respectively. 

Objective of study: 

 To evaluate the effect of respiratory muscle training in COPD patients. 

 To investigate the effects of threshold inspiratory muscle training in patients in chronic 

obstructive pulmonary disease using HS730-010 Threshold IMT (730) device and IMT 

+ EMT combined breather. 

 To evaluate the impact of using threshold devices in COPD patients on dyspnea, quality 

of life, exercise capacity, and inspiratory muscle strength.       

Hypothesis: 

 Experimental hypothesis:  

            There will be a significant effect of respiratory muscle training in COPD patients.  

  Null hypothesis: -  

             There will be non- significant effect of respiratory muscle training in COPD patients. 

METHOD- Sample size:- Total 40 participants were chosen for the study based on inclusion & 

exclusion criteria. 

Space & Location:-The sample of convenience was taken from respective Cardiopulmonary 

based hospitals, Lucknow. 

Study Design:- It was a rehabilitation based experimental study. 

Inclusion Criteria: 

Age – 40 years and above 

Gender – Both male and female 
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COPD stage 1,2 and 3 as per gold criteria flow limitation. 

Not participated in pulmonary rehabilitation or any aerobic training. 

Participants should be willing to participate in the study. 

Exclusion Criteria: 

 Musculoskeletal defects 

 Neurological defects 

 No previous history of unstable cardiorespiratory disease. 

 Unable to perform the experiment. 

 Factors which may affect the efficacy of the test. 

Variable  

Independent Variable: 

 Respiratory Muscle Training 

 COPD Patients 

Dependent Variable: 

  ABC Score Scale 

  Heart Rate (HR) 

  Respiratory Rate (RR) 

  Blood Pressure (BP) SBP & DBP 

  Oxygen saturation of blood (SpO2) 

  Modified Borg Rating of Perceived Exertion 
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Protocol: 

Hereinbefore starting the study, ethical approval was taken 

 

Participants were to be chosen on the basis of subject selection criteria 

 

Written consent form was taken from the subjects ahead of the intervention 

 

Pre-intervention was done and recorded and all the necessary data to be recorded 

 

Subjects will perform RMT + TD                                                Subjects will perform RMT + BE 

 

Post-intervention evaluation                                                                      Post-intervention evaluation  

 

Data comparison and analysis 

 

 

Result 

 

 

Discussion 

 

 

Conclusion 

 

RESULT-  

This chapter deals in the data analysis of two groups, group A, and group B, both groups consist 

of COPD patients and to record its effect on outcome measures HR, RR, BP (SBP AND DBP), 

SpO2, rate of perceived exertion (RPE) and ABC score after performing RMT with threshold 

device and RMT with breathing exercises. 
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Demographic data: 

Table 1 Distribution of gender of the study subject in different groups 

Gender Total RMT + TD Group 

A 

RMT + BE Group B 

Male  20 10 10 

Female 20 10 10 

 

Table No.2: Mean age of subject in different groups 

Test  Mean SD 

Group A  

RMT + TD 

48 3.6 

GROUP B 

RMT + BE 

50 5.7 

 

Table No. 2 shows the mean age of study subject in different groups. The mean age in different 

groups is significantly different. Group A includes less aged while group B has more aged 

subjects. 

              Effect of Respiratory Muscle Training in COPD patients using Threshold devices 

Table No. 3: shows the mean value of pre-intervention and post-intervention in RMT + TD 

Group A                                                               

                                                               RMT + TD Group A 

 

VARIABL

ES 

PRE-

INTERVENTI

ON MEAN 

PRE-

INTERVENTI

ON ± SD 

POST-

INTERVENTI

ON MEAN 

POST-

INTERVENTI

ON ± SD 

t 

scor

e 

p 

valu

e 

HR 70.6 3.02 77.4 2.2 2.09

3 

0.05 

RR 19.6 1.2 16.15 1.15 2.09

3 

0.05 

SBP 130.45 3.84 123.1 2.11 2.09

3 

0.05 

DBP 75.9 7.1 81.65 1.73 2.09

3 

0.05 

SpO2 89.5 1.74 90.55 1.56 2.09

3 

0.05 

RPE 4.05 0.97 1.35 1.06 2.09

3 

0.05 

ABC Score 35.8 6.2 18 4.04 2.09

3 

0.05 
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Table No. 3: reveals the mean value of pre-intervention and post-intervention variables (HR, 

RR, SBP, DBP, SpO2, RPE, ABC Score), showing significant changes in each variable (t = 

2.093, p = 0.05) 

  

 

GRAPH No. 1: MEAN HR pre and post RMT + TD Group A 

 

GRAPH No. 2: mean RR pre and post RMT + TD 
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Systolic Blood PRESSURE: 

Table No. 4: Mean SBP pre and post RMT + TD 

 

 PRE  

MEAN ± SD 

POST  

MEAN ± SD 

t value p value 

SBP 130.45 123.1 2.093 0.05 

 

Table No. 4: shows the mean pre and post-test systolic blood pressure (SBP) of study subject 

in group A showing significant difference in mean value. 

 

GRAPH No. 3: mean SBP pre and post RMT + TD 

 

 

 

GRAPH No. 4: Mean SpO2  pre and post RMT + TD 
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GRAPH No. 5: Mean ABC Score pre and post RMT + TD 

 Effect of Respiratory Muscle Training in COPD patients performing Breathing Exercises 

 

Table No. 4 shows the mean value of pre-intervention and post-intervention in RMT + 

BE Group B 

                                                             RMT + BE Group B: 
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VARIABL

ES 

PRE-

INTERVENTI

ON MEAN 

PRE-

INTERVENTI

ON ± SD 

POST-

INTERVENTI

ON MEAN 

POST-

INTERVENTI

ON ± SD 

t 

scor

e 

p 

valu

e 

HR 68.35 2.35 77.75 2.84 2.09

3 

0.05 

RR 13.85 2.15 16.5 1.59 2.09

3 

0.05 

SBP 125.55 .35 122 2.98 2.09

3 

0.05 

DBP 78.1 7.26 81.15 4.05 2.09

3 

0.05 

SpO2 89.5 1.2 90.8 1.56 2.09

3 

0.05 

RPE 4.75 1.57 3.05 0.73 2.09

3 

0.05 

ABC Score 50.1 3.34 40.25 3.29 2.09

3 

0.05 
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Table No. 4 reveals the mean value of pre-intervention and post-intervention variables (HR, 

RR, SBP, DBP, SpO2, RPE, ABC Score), showing significant changes in each variable (t = 

2.093, p = 0.05) 

 

 

GRAPH No. 6: mean RR pre and post RMT + BE 

 

GRAPH No. 7: mean SpO2  pre and post RMT + BE 
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DISCUSSION 

The aim for the study was to evaluate the effect of respiratory muscle training in COPD patients 

in threshold devices and in breathing exercises respectively. According to the data collected 

from ABC scale RMT questionnaire shows that there is tremendous impact of RMT using 

threshold devices in individuals with COPD and their QOL. 

In the present study the participants of Group A performed RMT in threshold devices whereas 

in group B the participants performed RMT in breathing exercises. Both groups had equal 

number of participants (n=20 in group A, and n=20 in group B) 

In the present study outcome measure are taken in the form of HR, RR, SBP, DBP, SpO2, RPE 

and ABC Scale score to assess the level of effect of RMT on cardiopulmonary fitness and QOL 

in COPD patients whereas taking a deep look into each variable specifically, firstly comes the 

prime most outcome measure of the entire study the ABC Scale score which demonstrated a 

great a change in both patient groups that is group A and B respectively. 

In Group A there is a statistically significant increase in heart rate post-intervention. This 

increase indicates a higher cardiovascular demand or possibly increased sympathetic activity. 

In Group B there is a statistically significant increase in heart rate post-intervention. This 

suggests an elevated cardiovascular response post-intervention, potentially due to increased 

physical activity or improved cardiovascular fitness. Secondly, In Group A there is a 

statistically significant reduction in respiratory rate post-intervention. A lower respiratory rate 

suggests improved efficiency in breathing or relaxation of the respiratory muscles. The RR in 

group A showed a drop from mean RR and in group B a raise from mean RR, thus showing no 

signs of exacerbation and a controlled RR could be seen in both the groups post training 

sessions.  In Group B there is a statistically significant increase in respiratory rate post-

intervention. This increase indicates a higher respiratory demand or a shift in breathing pattern 

due to the intervention. 

Thirdly, the SBP in group A showed a decrease from mean SBP and in group B also a decrease 

could be seen. In Group A there is a statistically significant reduction in systolic blood pressure 

after the intervention. This reduction signifies improved cardiovascular health or decreased 

cardiac workload. In Group B there is a statistically significant reduction in systolic blood 

pressure post-intervention. This reduction indicates improved vascular function or reduced 

arterial stiffness. In Group A there is a statistically significant increase in diastolic blood 

pressure after the intervention. This elevation warns further investigation, as it indicates 
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increased peripheral vascular resistance or other cardiovascular changes. In Group B there is a 

statistically significant increase in diastolic blood pressure post-intervention. The increase in 

DBP reflects changes in peripheral vascular resistance or cardiovascular adaptations due to the 

intervention. The DBP in group A showed an increase in DBP and in group B also an increase 

could be seen but it was overall controlled. Thus over all the blood pressure was maintained 

and controlled pre and post training sessions. Fourthly, In Group A there is a statistically 

significant increase in oxygen saturation post-intervention. This improvement suggests better 

oxygenation, which is crucial for overall physiological function. The SpO2 in group A showed 

an increase in the oxygen saturation from mean SpO2 and in group B a same result could be 

seen. So oxygen saturation showed a positive result by heading towards the optimal required 

SpO2. There is a statistically significant increase in oxygen saturation post-intervention in Group 

B. Improved SpO2 indicates better oxygenation, which is beneficial for COPD patients as it 

enhances overall oxygen delivery to tissues. 

Lastly, the RPE in both the groups showed a drop from severe breathlessness to moderate, very 

slight breathlessness and even no breathlessness in group A and B respectively. In Group A 

there is a statistically significant reduction in perceived exertion post-intervention. Participants 

reported feeling less exerted, indicating that the intervention have made the exercise feel easier 

or less strenuous. There is a statistically significant decrease in perceived exertion post-

intervention in Group B. A lower RPE suggests that participants found the exercises less 

strenuous after the intervention, indicating improved exercise tolerance or efficiency. To be 

specific in group A showed a change from severe breathlessness to no breathless at all and in 

group B a significant change from severe breathless to moderate and in few participants to no 

breathlessness at all depending on level of training and dedication of the participants. 

Concluding in this scenario of RPE Group A wherein Threshold devices were used as a training 

protocol showed better results post training as compared to group B.  

CONCLUSION 

The present study shows that RMT with the help of Threshold devices shows a better effect in 

QOL of COPD patients as compared to RMT with just simple breathing exercises. 
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