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ABSTRACT  

  

TITLE: TO OBSERVE CHANGES IN PEAK EXPIRATORY FLOW RATE 

DUE TO EXERCISES IN INDIVIDUALS WITH MILD TO MODERATE 

CHRONIC OBSTRUCTIVE PULMONARY DISEASE 

BACKGROUND AND OBJECTIVE  

Chronic obstructive pulmonary disease (COPD) is a complex respiratory disorder 

which is characterized by chronic airflow limitation and an increased inflammatory 

response of the airways. As abdominal muscles are involved in forced expiration hence 

the focus of the study would be to improve the expiratory flow by training the 

abdominal muscles. Thus, the need of the study is to observe changes in peak expiratory 

flow rate due to exercises in individuals with mild to moderate chronic obstructive 

pulmonary disease. The objective of this study was to observe changes in peak 

expiratory flow rate due to exercises in individuals with mild to moderate chronic 

obstructive pulmonary disease. 

METHODS  

30 participants of mild to moderate COPD in the age group above 40 years were 

recruited as per the inclusion and exclusion criteria. They were divided into control and 

experimental group using lottery method of randomised sampling where control group 

was given only expiratory exercises and experimental group was given with both 

expiratory and abdominal exercises. PEFR was taken on 1st day and on 6th week of 

protocol completion. 

RESULTS   

By Chi-square test, and by two sample t-test, there is no significant difference in the 

mean of age (55.1±6.88), gender and heart rate between and over groups (0.83±4.43). 

There was significant improvement in SPO2 (3.7±2.71) and PEFR (133.33±79.15). 

INTERPRETATION & CONCLUSION 

The study intended to observe changes in peak expiratory flow rate due to exercises in 

individuals with mild to moderate chronic obstructive pulmonary disease. This study 

found there was improvement in both oxygen saturation and peak expiratory flow 

rate.   

KEYWORDS   

Chronic Obstructive Pulmonary Disease; Peak Expiratory Flow Rate; Oxygen 

Saturation. 
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INTRODUCTION  

Chronic obstructive pulmonary disease (COPD) is a complex respiratory disorder which 

is characterized by chronic airflow limitation and an increased inflammatory response 

of the airways. Chronic obstructive pulmonary disease (COPD) is a slowly progressive 

condition characterized by airflow limitation, which is largely irreversible2.It is a 

disorder that progresses slowly and is characterised by an obstructive ventilatory 

pattern, which is irreversible. This definition covers, a number of entities, as follows. 

 

1) Chronic bronchitis is inflammation and irritation of bronchial tube and is 

characterized by a productive cough that lasts at least three months, for at least two 

consecutive years1. The cough and sputum production that define chronic bronchitis 

result from an innate immune response to inhaled toxic particles and gases in cigarette 

smoke. In chronic bronchitis there is inflammation in the epithelium of the central 

airways and in the mucus-producing glands. This airway inflammation is associated 

with increased mucus production, reduced mucociliary clearance, and increased 

permeability of the airspace epithelial barrier. Chronic mucus hypersecretion may be a 

reflection of the inflammatory response in the submucosal glands. Inflammatory cells 

release serine proteases that are potent secretagogues for mucus. Oxidants derived from 

cigarette smoke and released from inflammatory leukocytes may also be involved in 

overproduction of mucin by induction of the MUC5AC gene2. 

 

2) Emphysema is defined at the anatomical level by destruction of the walls of the 

alveolar sacs/ducts beyond the terminal bronchiole with an abnormal increase in size of 

distal airways1. Emphysematous lung destruction reduces maximal expiratory airflow 

by decreasing the elastic recoil force that drives air out of the lungs. It has been 

suggested that one or the other of these types predominates in severe disease and that 

the centriacinar type is associated more with severe small-airway obstruction2. 

There are two types of emphysema, 

• Centro lobular emphysema is a result of the dilation or destruction of respiratory 

bronchioles. It is a form of emphysema associated with cigarette smoking.  
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• Pan lobular emphysema is more often associated with a deficit in α 1-antitrypsin 

and is the result of dilation or destruction of all the lobules2. 

 

COPD should be considered in any patient with chronic cough, excessive mucus 

production, wheezing, and dyspnoea on exertion, particularly in persons who smoke 

tobacco, and other products3. 

 

There are various risk factors and causes for COPD namely, Familial aggregation, 

genetic markers like α -1 Antitrypsin status and others. Demographic factors like Age, 

Race, and Gender. There may be Immune hyperactivity.i.e., IgE, childhood respiratory 

infections, and socioeconomic status. Environmental exposure like Smoking (Active 

and passive), Air pollution, and Occupational exposure4. 

 

A number of occupations have been associated with the development of COPD, and 

there is good evidence that chronic exposure to cadmium, silica, minerals and grain 

dusts can result in the development of airway disease. Workers involved in mining, 

furnace work, farming, metal work, wood and paper work, and cement workers are all 

at increased risk. Grain workers and cotton workers also have an increased risk of 

COPD. Air pollution appears to be a significant risk factor for COPD. The risk appears 

to be related to the nature and intensity of the air pollution. Exposure to particulates less 

than 10 microns was strongly correlated with the development of cough and sputum 

production and mortality in the Utah valley. More recently, a direct association between 

exposure to particulates in the air in Switzerland and symptoms of chronic phlegm 

production and cough was demonstrated in a large population study5. 

 

The objective of screening is to detect with accuracy airflow obstruction even in patients 

with few symptoms. Thus, validity of screening in COPD depends directly on the 

validity of airflow obstruction. Sensitivity, specificity and positive and negative 

predictive values were calculated for the fixed FEV1/FVC ratio, considering LLN 

definition as the gold standard for assessment of airflow obstruction. Sensitivity was 

97.9%, specificity 91.2%, positive predictive value 72% and negative predictive value 

99.5% for both males and females 1. 
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The factors significantly associated with a poor quality of life are: severity of respiratory 

damage, estimated by FEV1; the use of oxygen treatment; the frequency of visits to the 

emergency room; and the frequency of hospitalisation. It is estimated that approximately 

two-thirds of patients with COPD have one or two comorbidities. The main 

comorbidities present are cardiovascular disorders, bronchial cancer, lung infections, 

thromboembolic disorders, the existence of associated asthma, high blood pressure, 

osteoporosis, joint pain, gastroduodenal ulcer, depression and anxiety. Mortality from 

COPD is higher in males and increases with age in those over 45 years old. Mortality 

also increases with severity of disease. Several factors have been found to be predictive 

of mortality in patients with COPD: severity of airflow obstruction, nutritional status 

(body mass index), exercise capacity using the 6-min walk test and severity of dyspnoea 

(the BODE index). This index appears to predict mortality better than the FEV1 alone. 

After classifying patients by GOLD stage, mortality rate at 5 years was 17% for stage I, 

42% for stage II, 49% for stage III and 73% for stage IV1. 

 

COPD can be classified with various severity stages like, 

Stage Characteristics 

0: At risk 

 

 

• Normal spirometry 

• Chronic symptoms (cough, sputum production) 

 

I: Mild COPD 

 

 

 

• FEV1/FVC <70% 

• FEV1 ≥ 80% predicted  

• with or without chronic symptoms (cough, sputum 

production) 

 

II: Moderate COPD 

 

 

 

 

• FEV1/FVC <70% 

• 30% ≤ FEV1 <80% predicted volume 

            - IIA: 50% ≤ FEV1 <80% predicted volume 

            - IIB: 30% ≤ FEV1<50% predicted volume 

• with or without chronic symptoms (cough, sputum 

production, dyspnea) 
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III: Severe COPD 

• FEV1/FVC <70% 

• FEV1< 30% predicted or FEV1 <50% predicted  

       plus, respiratory failure or clinical signs of right heart failure. 

FEV1= forced expiratory volume in one second; FVC = forced vital capacity; respiratory 

failure = arterial partial pressure of oxygen (PaO2) less than 8.0 kPa (60 mm Hg) with 

or without arterial partial pressure of CO2 (PaCO2) greater than 6.7 kPa (50 mm Hg) 

while breathing air at sea level. Reprinted with permission from Pauwels RA, Buist AS, 

Calverly PM, et al. Global strategy for the diagnosis, management and prevention of 

chronic obstructive pulmonary disease. Am J RespirCrit Cure Med.2001; ~l-63:1256-

1276.  

 

Differential diagnosis of COPD comprises asthma, congestive heart failure (CHF), 

bronchiectasis, tuberculosis, operative bronchiolitis and diffuse panbronchiolitis5. 

The worldwide study (GOLD project) provided a unique opportunity to estimate the 

prevalence of COPD in population based-samples in adults aged more than 40 years old, 

in both developed countries and developing countries, using a standardized protocol for 

questionnaires and lung function testing. Each geographic site agreed to recruit 600 

adults (300 males and 300 females). At the 12 sites, 9,425 participants completed the 

questionnaire and performed post bronchodilator spirometry. The prevalence (with 

standard error) of patients at stage I and II can be estimated at 10.1±4.8%;11.8±,7.9% 

for males and 8.55±,.8% for females, with heterogeneity across centres and sex; 

however, the fairly high prevalence of COPD in females and in subjects who had never 

smoked suggest that other exposures could be implicated, and suggest a greater genetic 

predisposition in females6 

 

COPD and asthma were responsible for 75·6% and 20·0% of the chronic respiratory 

disease DALYs, respectively, in India in 2016. The number of cases of COPD in India 

increased from 28·1 million (27·0–29·2) in 1990 to 55·3 million (53·1–57·6) in 2016, 

an increase in prevalence from 3·3% (3·1–3·4) to 4·2% (4·0–4·4). The highest DALY 

rates for both COPD in 2016 were in the low ETL states of Rajasthan and Uttar Pradesh. 

The DALYs per case of COPD were 1·7 times higher in India than the global average 

in 2016. Chronic respiratory diseases were responsible for 10·9% (95% UI 10·0–12·0) 
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of the total deaths and 6·4% (5·8–7·0) of the total DALYs in India in 2016, as compared 

with 9·6% (8·2–10·5) and 4·5% (UI 4·0–4·9), respectively, in 1990. The crude 

prevalence of COPD in India in 2016 was 4·2% (95% UI 4·0–4·4), which was an 

increase of 29·2% (27·9–30·4) from 3·3 (3·1–3·4) in 19908. 

 

Series of studies collected7,8 have suggested that it may average around 5% in the adult 

population with higher rates in smokers, males, rural areas, depending on the type of 

domestic, fuel use and socioeconomic status. The size and diversity of the Indian 

population hinders prevalence estimates, but they are important as COPD inflicts a 

relatively high morbidity in India. The number of cases of COPD in India increased 

from 28·1 million (27·0–29·2) in 1990 to 55·3 million (53·1–57·6) in 2016, an increase 

in prevalence from 3·3% (3·1–3·4) to 4·2% (4·0–4·4)9.  

 

Two separate hypotheses have been put forward to explain the pathogenesis of chronic 

bronchitis and COPD. The “Dutch hypothesis” postulated that airway 

hyperresponsiveness and atopy were markers of a basic genetic disturbance 

predisposing to the development of chronic lung disease characterized by the presence 

of cough, sputum production and air flow limitation. This suggests that asthma and 

chronic bronchitis are variations of the same disease. The “British hypothesis” proposed 

that chronic obstructive bronchitis develops as a result of bronchial irritation and 

subsequent hypertrophy of mucous-secreting glands due to smoking, pollution and 

recurrent infections. The development of cough was hypothesized to lead to progressive 

airway obstruction, disability and death. A major criticism of this hypothesis was the 

lack of evidence linking chronic cough and sputum production to progressive air flow 

limitation.5 

 

COPD can be examined using Pulmonary function tests which include Spirometry, 

Lung Volumes, Diffusion Capacity, Maximal Voluntary Ventilation (MVV), Maximal 

Inspiratory Pressure (Pi max), Maximal Expiratory Pressure (Pe max), Arterial Blood 

Gas (ABG), Walking Oximetry, and Broncho challenge Tests. There are several 

Pulmonary Functions namely, Spirometry, FEV-1 &FVC, Flow-Volume loop, MVV 

&PImax or PEmax, Lung volumes: (TLC, RV, RV/TLC ratio), Diffusion Capacity: 
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(DLCO corr Hgb, DLCO/VA), Arterial Blood Gas and Comparison with previous study. 

Abnormal pulmonary function patterns include Obstructive, Restrictive, Neuromuscular 

weakness, Pulmonary Vascular and Poor Effort10.  

 

A study was conducted by Quanzer P.H, Lwitz M.D, Millersen.et al, to observe changes 

in peak expiratory flow rate due to respiratory muscle strength especially abdominal 

muscle strength. This study shows Respiratory muscle strength is related to fitness of 

an individual therefore dysfunction in this musculature can lead to hyperventilation, 

reduction in exercise tolerance and even respiratory insufficiency. Also, diaphragm 

strengthening achieved by abdominal exercises helps in maintaining an optimum length 

tension relationship of diaphragm, thereby increasing lung and chest wall compliance, 

this further correlates to a proportionate sub and supra-atmospheric pressures generated 

by respiratory muscles. Thus, helps in increasing MIP and MEP11.Another study 

conducted by D. E. O’ Donnell and P. Laveneziana. et al, stated that in COPD, because 

of the resting and dynamic hyperinflation which is equal to a further increase in the end 

expiratory lung volume (EELV), the tidal volume (TV) encroaches on the upper a linear 

extreme of the respiratory system’s P-V curve where there is increased elastic loading. 

The ability to further expand TV is reduced, so inspiratory reserve volume (IRV) is 

reduced. In contrast, the combined recoil pressure of the lungs and chest wall in 

hyperinflated patients with COPD is inwardly directed during both rest and exercise. 

This results in an inspiratory threshold load on the respiratory muscles. Intrapulmonary 

pressures do not return to zero, representing this way the auto-PEEP which imposes 

extra load to the inspiratory muscles. During the subsequent respiratory cycle, auto-

PEEP must overcome in order to generate inspiratory flow12 

 

A study conducted by Wadhwa D, Chhajed B, Hande D. et al, helped in understanding 

that the core has been used to referred to the lumbopelvic complex, which involves 

deeper muscles, such as the internal oblique (IO), transverses abdominis (TrA), 

transverse spinalis (multifidus, rotators, semispinalis), quadrates lumborum, and psoas 

major and minor, and superficial muscles, such as the rectus abdominis (RA), external 

oblique (EO), erector spinae (iliocostalis, spinalis, longissimus), latissimus dorsi, 

gluteus maximus and medius, hamstrings, and rectus femoris. First, as they contract, 
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they pull the abdominal wall inward and produce an increase in intra-abdominal 

pressure. The other function of the abdominal muscles in relation to breathing is to 

displace the rib cage. For expiration the principal muscles are Rectus Abdominis, 

Transverse Abdominis, Internal & External Obliques which form the muscular corset 

of abdominal wall Contraction of these muscles during expiration pulls the lower 

ribcage margins downward, compressing the abdominal compartment, also causing 

upward movement of diaphragm into thoracic cavity and thereby overall increase in the 

internal pressure. These Abdominal muscles are important during any exercise or when 

forced breathing is required12. 

 

A study conducted by Deshpande SS, Nataraj M. et al, explained about the weakness of 

abdominal muscles may be caused due to nerve involvement, disuse atrophy, stretch 

weakness or fatigue. Thus, training of abdominal muscle will help to improve the 

strength of abdominal muscle and the muscles which assist in act of the forced 

expiration to improve expiratory reserve volume. The person who has partial or 

complete weakness of abdominal muscles will be unable to cough and produce forced 

expiration effectively which helps in clearance of airways. So, abdominal training 

exercises may be useful, which will help to clear the secretions and sputum thereby 

improving the lung compliance and general activities of the individuals. Abdominal 

muscles assist in forced expiration. Thus, Peak Expiratory Flow Rate is the most used 

method to monitor lung function and also maximum expiratory rate. It is considered to 

be the simplest one among the pulmonary function indices which was first introduced 

by Adorn in 1942 as a measurement of ventilatory function and was accepted in 1949 

as an index of spirometry. Determination of PEFR is useful for assessing the respiratory 

diseases specially to differentiate the obstructive and restrictive diseases. It is the 

maximal expiratory flow rate achieved with a maximally forced effort from a position 

of maximal inspiration and is expressed in liters/min. The normal peak flow is 450-550 

L /min in adult males, and it is 320-470 L/min in adult females. Thus, in restrictive 

diseases, PEFR is 200 liters / min and in obstructive diseases, it is only 100 liters /min. 

It is seen that when ventilator capacities of the lungs are compromised, respiratory 

functions are hindered, and one would utilize abdominal muscles for forced expiration14 
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Hence according to Biomechanics of respiration, forced expiration, however, involves 

active contraction of expiratory muscles such as the abdominals. This process occurs 

commonly during coughing, sneezing, or forceful exhalation such as when blowing out 

candles. During forced expiration, active muscle contraction is required to rapidly 

reduce intra-thoracic volume. Muscles of forced expiration include the four abdominal 

muscles and, at times, the internal intercostals. The abdominal muscles include the 

rectus abdominis, external and internal obliques, and transverse abdominis. These four 

muscles produce forced expiration by flexing the trunk and depressing the ribs. Also, 

these muscles compress the abdominal wall and contents, which increases intra-

abdominal pressure. As a result, the relaxed diaphragm is pushed upward, decreasing 

intrathoracic volume and forcing air out of the lungs. Forced expiration is driven 

primarily by the abdominal muscles. Adequate control over these muscles is important 

for physiologic functions such as coughing and adequately responding to a gag reflex. 

The role of abdominal muscles is seen in both quiet and forced expiration, thus giving 

way for improved inspiratory mechanism. COPD patients will have reduced expiratory 

flow which mainly halts the improvement in lung volume. As abdominal muscles are 

involved in forced expiration hence the focus of the study would be to improve the 

expiratory flow by training the abdominal muscles. So, it is important to know about 

how abdominal muscle training improves ventilation process. Thus, the need of the 

study is to observe changes in peak expiratory flow rate due to exercises in individuals 

with mild to moderate chronic obstructive pulmonary disease. 
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OBJECTIVES 

OBJECTIVES   

To observe changes in peak expiratory flow rate due to exercises in individuals with 

mild to moderate chronic obstructive pulmonary disease 

  

 RESEARCH QUESTION:   

Will the abdominal exercises help in improving peak expiratory flow rate in individuals 

with mild to moderate chronic obstructive pulmonary disease? 
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 REVIEW OF LITERATURE  

 

A study was conducted by Dr. Shradha Sawant Deshpande (PT), Ms. Megha Nataraja to 

find out the effects of Abdominal Muscle Exercises on the Respiratory Muscle Strength 

& Peak Expiratory Flow Rate in Females with BMI More than Twenty-Five. Obesity 

has an effect on respiratory muscles & parameters. It is important to understand the 

alignment of the respiratory muscles and their actions and how they function. Muscles 

like Diaphragm, Rectus Abdominis, Transverse Abdominis, Internal & External 

Oblique’s contribute largely to inspiration and expiration. The Aim of study was to 

improve Respiratory Muscle Strength (MIP, MEP) and Peak Expiratory Muscle 

Strength by training the abdominal muscles. A sample of thirty subjects were selected in 

which their Height (mts), Weight (Kgs), BMI (kg/m2), Abdominal muscle strength 

(using Isometric Abdominal strength tests) were assessed. Pre values for Peak 

Expiratory Flow Rate (PEFR)(L/min), Maximum inspiratory pressure (MIP)(cmH2O), 

Maximum Expiratory Pressure (MEP)(cmH2O) were taken. Abdominal exercises 

(superficial, deep & core muscles) for 6-Weeks, 3 Sessions/week on (alternate days) 

were taught to the Participant. And they concluded the study by observing a significant 

improvement in abdominal muscle strength, PEFR, MIP & MEP values post 6 week of 

abdominal training programme15.  

 

Another study was conducted to find is there any effect of Abdominal Muscle Exercises 

on Peak Expiratory Flow in Normal Individuals. The lifestyle and pollution have direct 

impact on respiratory system in patients as well as normal individuals. Determination of 

Peak Expiratory Flow Rate (PEFR) is useful for assessing the respiratory diseases 

specially to differentiate the obstructive and restrictive diseases. Generally, PEFR is 

reduced in all types of respiratory disease. Abdominal muscle exercises improve the 

strength of abdominal muscle and also it assists in act of the forced expiration. 

Abdominal muscle exercises are safe and beneficial for any normal individual to 

improve peak expiratory flow rate which improves quality of life. The objective of the 

present study was to evaluate the effect of abdominal muscle exercises in improving the 

forced expiratory rate in normal individuals. This experimental study consisted of 30 
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male participants between the age of 20 to 35 years randomly selected as per inclusion 

and exclusion criteria. The participants received upper and lower abdominal 

strengthening exercises for 3 weeks, total 42 sessions. Peak Expiratory Flow Rate, an 

outcome measure was measured before and after intervention. The result showed that 

there was highly significant increase in peak expiratory flow (419 ± 38.63 to 488.28 ± 

35.16) after 3 weeks of abdominal muscle exercises. This study concluded that the 

abdominal muscle exercises improve Peak expiratory flow rate in normal individuals16.  

 

One more study was done to find relation between abdominal muscle and quadriceps 

strength in chronic obstructive pulmonary disease. Quadriceps muscle weakness is 

common in chronic obstructive pulmonary disease (COPD) but is not observed in a 

small hand muscle (adductor pollicis). Although this could be explained by reduced 

activity in the quadriceps, the observation could also be explained by anatomical 

location of the muscle or fibre type composition. However, the abdominal muscles are 

of a similar anatomical and fibre type distribution to the quadriceps, although they 

remain active in COPD. Cough gastric pressure is a recently described technique that 

assesses abdominal muscle (and hence expiratory muscle) strength more accurately than 

traditional techniques. A study was undertaken to test the hypothesis that more severe 

weakness exists in the quadriceps than in the abdominal muscles of patients with COPD 

compared with healthy elderly controls. The method used was with Maximum cough 

gastric pressure and quadriceps isometric strength were measured in 43 patients with 

stable COPD and 25 healthy elderly volunteers matched for anthropometric variables. 

Results included that, despite a significant reduction in mean quadriceps strength (29.9 

kg v 41.2 kg; 95% CI 217.9 to 24.6; p = 0.001), cough gastric pressure was preserved in 

patients with COPD (227.3 cm H2O v 204.8 cm H2O; 95% CI 25.4 to 50.6; p = 0.11). 

Conclusion was Abdominal muscle strength is preserved in stable COPD outpatients in 

the presence of quadriceps weakness. This suggests that anatomical location and fibre 

type cannot explain quadriceps weakness in COPD. By inference, we conclude that 

disuse and consequent deconditioning are important factors in the development of 

quadriceps muscle weakness in COPD patients, or that activity protects the abdominal 

muscles from possible systemic myopathic processes17 
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Another study was to find out the Correlation between peak expiratory flow and 

abdominal muscle activity in elderly women while holding maximum expiration and 

performing the side bridge exercise. Expiratory flow is important to minimize the risk of 

infection by expelling foreign substances from the lungs. Abdominal muscle activities 

primarily produce expiratory flow. However, data on the association of abdominal 

muscle activity during expiratory effort and abdominal exercise posture with expiratory 

flow rate is limited. This study aimed to assess the correlation between expiratory flow 

and abdominal muscle activity while holding maximum expiration and performing the 

side bridge exercise in elderly women. The method used was Rectus abdominis (RA), 

external oblique (EO), and internal oblique (IO) muscle activity was measured using 

electromyography in 14 elderly women (82.8 ± 6.7 years), who could walk 

independently while performing 2 tasks: holding their breath after maximum expiration 

in the crook-lying position (maximum expiration), and performing the side bridge 

exercise on their knees without breathing instruction (side bridge). Peak expiratory flow 

(PEF) was obtained using a peak flow meter. Correlations between PEF and the 

abdominal muscle activity were determined using the Spearman rank correlation 

coefficient. Results were the correlation coefficients between PEF and RA, EO, and IO 

activity while holding maximum expiration were 0.407 (p ¼ 0.149), _0.345 (p ¼ 0.227), 

and 0.732 (p ¼ 0.003), respectively. The correlation coefficients between PEF and RA, 

EO, and IO activity while performing the side bridge exercise were _0.297 (p ¼ 0.303), 

_0.552 (p ¼ 0.041), and 0.147 (p ¼ 0.615), respectively. And the conclusion Higher IO 

activity while holding maximum expiration or lower EO activity while performing the 

side bridge exercise was related to higher PEF. Thus, maximum expiration and 

abdominal exercise might be effective in the improvement or prevention of the decrease 

of expiratory flow18. 

 

 Another study was done on Comparison of abdominal muscle activity and peak 

expiratory flow between forced vital capacity and fast expiration exercise. The purpose 

of this investigation was to compare the activities of the abdominal muscles and peak 

expiratory flow between forced vital capacity and fast expiration exercise. The subjects 

were fifteen healthy males. Peak expiratory flow and electromyographic activities of the 

rectus abdominis, external oblique, and internal oblique/transversus abdominis muscles 
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were measured during forced vital capacity and fast expiration exercise and then peak 

amplitude and its appearance time were obtained. Result obtained was peak expiratory 

flow values were significantly higher during fast expiration exercise than during forced 

vital capacity. The internal oblique/transversus abdominis muscles showed significantly 

higher peak amplitude during fast expiration exercise than during forced vital capacity. 

However, there were no significant differences between forced vital capacity and fast 

expiration exercise in the rectus abdominis and external oblique muscles. There was no 

difference in the appearance time of the peak amplitude between forced vital capacity 

and fast expiration exercise in any muscle. Conclusion was fast expiration exercise 

might be beneficial for increasing expiratory speed and neuromuscular activation of the 

internal oblique/transversus abdominis muscles compared to forced vital capacity. These 

findings could be considered when recommending a variation of expiratory muscle 

strength training as part of pulmonary rehabilitation programs19.  

 

One more study was done which was on effectiveness of Abdominal Muscle Exercise in 

Improving Peak Expiratory Flow in Normal Individuals. In health the human 

cardiopulmonary system has enormous reserve capacity to cope with the demands of 

exercise (or) illness. Expiration is normally a passive process with active muscle 

contraction being used during more forceful activities such as cough (or) sneezing. The 

abdominal muscles are the major muscle of the diaphragm. So, it improves the 

efficiency of expiration. The objective is that the person with partial (or) complete 

weakness of abdominal muscles is unable to cough and produce forced expiration 

effectively which affects in clearing secretions from the lungs and sputum retention. So, 

abdominal strengthening exercises help to clear the secretions and sputum thereby, 

improving the lung compliance and general activities of the individuals. Case study 

method on 15 samples of 15 to 30 years, were selected randomly through simple random 

sampling technique (lottery method). The subject shows a statistically significant 

increase in peak expiratory flow following four time per day for 21-day abdominal 

muscle exercise program, the parameter influences the magnitude of the study it can be 

concluded that abdominal muscles exercise is beneficial for the improvement of forced 

expiratory capacity in normal individuals20.  
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Another study stated upon how effect of abdominal muscle training on respiratory 

muscle strength and forced expiratory flows in sedentary, healthy adolescents. 

Respiratory muscle training is the most commonly used method to revert respiratory 

muscle weakness; however, the effect of protocols based on non-respiratory manoeuvres 

has not been adequately studied in the paediatric population. The objective of this study 

was to establish the effect of abdominal muscle training on respiratory muscle strength 

and forced expiratory flows in healthy adolescents. This was a quasiexperiment. The 

sample was made up of healthy adolescents divided into two groups: an experimental 

group who completed eight weeks of active abdominal muscle training, and an 

equivalent control group. The following indicators were measured: abdominal muscle 

strength, maximal inspiratory pressure, maximal expiratory pressure (MEP), peak 

expiratory flow, and peak cough flow, before and after protocol completion. A value of 

p < 0.05 was considered significant. All studied outcome measures increased 

significantly in the experimental group but only MEP increased in the control group. In 

addition, a higher MEP was observed in the experimental group compared to the control 

group at the end of the protocol, together with a greater increase in MEP and peak 

expiratory flow. Finally, the increase in MEP was associated with an increase in cough 

peak flow in the experimental group but not in the control group. After eight weeks of 

abdominal muscle training, MEP and peak expiratory flow increased in healthy 

(sedentary) adolescents. Such effects were associated with intervention induced 

increases in cough peak flow21.  

 

A study was conducted to analyse Daily Peak Expiratory Flow Rate and Disease 

Instability in Chronic Obstructive Pulmonary Disease. Chronic obstructive pulmonary 

disease, (COPD) is a major cause of morbidity and mortality in the United States. Peak 

expiratory flow rate (PEFR) monitoring could provide a daily objective measurement of 

lung function in COPD patients at home. We hypothesized that individuals with greater 

variability in daily PEFR would signal an unstable patient population with worse 

outcomes. This was a retrospective analysis of prospectively collected data using an 

electronic diary to record daily PEFR and symptoms in severe and very severe COPD 

patients. Rates of PEFR change were used to characterize patients into stable and 

unstable groups determined by the distribution of slopes. Exacerbation-free days, time to 
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first hospitalization, hospitalization rate, length of hospitalization, and all-cause 

mortality were assessed. A total of 104 severe and very severe COPD patients met entry 

criteria and were observed for 37,702 patient-days. There were no significant 

differences in baseline symptoms, demographics, forced expiratory volume in 1 second 

(FEV1) or comorbidities between stable versus unstable groups. The unstable group had 

34.7 less exacerbation-free days and significantly shorter 6-minute walk distances 

(6MWD) (227.1 versus 270.7 meters, p=0.031), shorter time to first hospitalization (163 

versus 286 days, p=0.017), more frequent hospitalizations (2.6 versus 1.7 per year, 

p=0.032) and higher all-cause mortality (10.8 versus 5.1%, p=0.04). Patients with severe 

to very severe COPD with greater changes in PEFR have shorter 6MWD, reduced time 

to first hospitalization, more frequent hospitalizations, and higher all-cause mortality 

despite similar demographic, spirometric and co morbid parameters at baseline. Daily 

peak flow monitoring can be a useful tool in identifying COPD patients predisposed to 

worse outcomes22.  

 

Another study focused on Comparison of abdominal muscle activity and peak expiratory 

flow between forced vital capacity and fast expiration exercise. The purpose of this 

investigation was to compare the activities of the abdominal muscles and peak 

expiratory flow between forced vital capacity and fast expiration exercise. Fifteen 

healthy males participated in this study. Peak expiratory flow and electromyographic 

activities of the rectus abdominis, external oblique, and internal oblique/transversus 

abdominis muscles were measured during forced vital capacity and fast expiration 

exercise and then peak amplitude and its appearance time were obtained. Peak 

expiratory flow values were significantly higher during fast expiration exercise than 

during forced vital capacity. The internal oblique/transversus abdominis muscles 

showed significantly higher peak amplitude during fast expiration exercise than during 

forced vital capacity. However, there were no significant differences between forced 

vital capacity and fast expiration exercise in the rectus abdominis and external oblique 

muscles. There was no difference in the appearance time of the peak amplitude between 

forced vital capacity and fast expiration exercise in any muscle. Fast expiration exercise 

might be beneficial for increasing expiratory speed and neuromuscular activation of the 

internal oblique/transversus abdominis muscles compared to forced vital capacity. These 
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findings could be considered when recommending a variation of expiratory muscle 

strength training as part of pulmonary rehabilitation programs23.  

 

A Systematic study was conducted to understand effect of Pursed Lips Breathing for 

Oxygen Saturation and Peak Expiratory Flow Rate. Pursed Lips Breathing is a pulmonary 

rehabilitation therapy that can be reduce peak expiratory flow rate, mean expiratory flow 

rate, airway resistance decreases and improve lung elasticity. This systematic review 

aimed to determine the effect of pursed lip breathing on peak expiratory flow rate, oxygen 

saturation, dynamic hyperinflation. Information relating to this study was found in several 

journal databases such as MEDLINE, PubMed, Ebsco, CINAHL, Elsevier Science 

Direct, which are respiratory journals and a collection of research abstracts identified 

from 2000 to 2017. Results concluded that Pursed lip breathing is an effective therapy 

against an increase in PEFR and oxygen saturation. And this concluded that Pursed lip 

breathing is an easy and inexpensive therapy, which may be applicable in solving gas 

exchange problems and breathing patterns disorders24. 

 

Another study was conducted to know the effect of Pursed Lips Breathing Technique on 

Increasing Peak Expiratory Flow Rate (PEFR) in Medium Classification of Chronic 

Obstructive Pulmonary Disease Patient. Chronic Obstructive Pulmonary Disease 

(COPD) is a chronic disease that attacks the respiratory system caused by inflammation 

and pollutants that are sucked in the respiratory tract which will cause bronchial stiffness 

resulting in dyspnoea or gasping breath. West Java itself has a prevalence of 3% including 

Ciamis. Dyspnoea will reduce the ability of lung physiology which is marked by a 

decrease of peak expiratory flow rate < 150 L which will eventually cause the death. The 

purpose of this study is to reduce dyspnoea in COPD patients seen from the increase of 

PEFR. The sample of this study was 25 medium classifications of COPD patients who 

were given the technique of Purse Lips Breathing 2 times a day in 7 days. The method of 

this research is one group pre-post-test design with a sample of 25 COPD patients. The 

results of the study were tested by paired T-test where the results showed a P value of 

0.00 < 0.05, which means that there was a clear and significant increase in PEFR after 

given the Pursed lips breathing technique. Discussion of increasing PEFR requires 

consistency of COPD patients so that complementary therapy or even collaboration can 
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be used to reduce dyspnoea symptoms. As the conclusion, the increase of PEFR as a sign 

of reducing dyspnoea does not stand alone but requiring a comprehensive examination, 

it can be used as the first measure of emergency breathing25. 

 

Another study was conducted to understand short term effect of pursed lip breathing 

technique in stable patients of chronic obstructive pulmonary diseases (COPD). Pursed 

lip breathing (PBL) is spontaneously adopted by COPD patients to relieve dyspnoea. A 

systematic review done by S. E. Roberts et al concluded that studies should be done to 

find the short-term benefits of PBL that helps in clinical improvement in patient’s status. 

So, with this background the study was undertaken to find the effect of PLB in stable 

COPD patients for shorter time on saturation levels, dyspnoea and PEFR Readings. IEC 

approval from institute and written informed consent was signed by the subjects. This is 

an Experimental study and included 56 stable COPD patients were included in the study 

with inclusive criteria of Diagnosed case of Stable COPD Patients on regular medication 

and visiting respiratory OPD and IPD of tertiary care centre. Exclusive criteria were 

Patients of acute exacerbation, Smokers, Patients on O2 therapy, Patients not willing to 

participate. Baseline parameters were recorded and then PLB was taught and performed 

for 6 days then on 6th day post intervention reading were taken and parameters were 

compared to baseline. Results analysed short term effect of pursed lip breathing in COPD. 

Mean age of the patients was 60.83± 7.43 years. The study population comprised of 37 

(66.07%) male patients and 19(33.93%) female patients. Short term effect pursed lip 

breathing statistically significantly improves saturation, dyspnoea and PEFR in stable 

COPD patients. The study concluded that short term effect pursed lip breathing improves 

saturation, dyspnoea and PEFR in stable COPD patients26. 
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METHODOLOGY  

 Source of data:   Individuals with mild to moderate COPD of age 40 years and above referred    

to Physiotherapy OPD in SDMCMSH by physicians.  

 

 Study subjects:  Population between 40years and above of either gender who meet the 

inclusion criteria will be included in the study. 

 

SELECTION CRITERIA:  

Inclusion Criteria:    

1. Individuals who are willing to participate in the study. 

2. Patients who are diagnosed with mild to moderate COPD by physicians.  

3. Stable COPD patients who are non-oxygen dependent.  

4. Age 40 years and above of either gender.  

5. COPD patients with no comorbid status.  

6. Individuals who can read/write/understand English or Kannada.  

Exclusion Criteria:    

1. Individuals who refuse to participate in the study.  

2. Individuals who are dependent on home-based oxygen therapy or artificial ventilation 

(NIV).  

3. Individuals who are suffering with any lung pathology secondary to post-covid infection or 

secondary to any restrictive lung pathology/ any traumatic injury/ neurologic factor etc.  

4. Individuals who are unable to follow the commands.  
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5. Individuals with contraindications for any of the exercises being prescribed (eg: LBA, back 

pain etc.)  

6. Any recent surgeries (abdominal, spinal, hernia etc.) 

7. Where dynamic exercises are contraindicated. 

 

Study area:   

Individuals with mild to moderate COPD of age 40 years and above referred to Physiotherapy 

OPD in SDMCMSH by physicians.  

 

Study period:   1 year    

  

METHODS OF COLLECTION OF DATA:  

Study design: Prospective cohort study  

 

Sampling procedure: Simple random sampling using lottery method  

This is a very popular method of taking a random sample. Under this method, all items of the 

universe are numbered or named on separate slips of paper of identical size and shape. These 

slips are then folded and mixed up in a container or drum. A blindfold selection is then made of 

the number of slips required to constitute the desired sample size. The selection of items thus 

depends entirely on chance. 
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Considering the number of patients of COPD referred to Physiotherapy OPD, SDMCMSH over 

the last 3 years was 20 on an average. Therefore, convenient sample of 30 will be included in 

the study.  

 

Study instrument:     

1. Peak Expiratory Flow meter 

2. Timer  

3. Pulse-oximeter  

4. Exercise adherence diary  

5. Sphygmomanometer  

6. Stethoscope  

7. Borg-breathless scale.   

    

Data collection:     

Ethical clearance will be obtained prior to the COPD patients referred to the Physiotherapy-OPD 

SDMCMSH, will be explained the need and purpose of the study. Participants who give the 

written consent will be screened for the inclusion and exclusion criteria.  

STUDY METHOD:  

Demographic data sheet was appropriately filled by the participant and were explained 

about the procedure. 

Procedure   

As this study is a prospective cohort study, there are two groups where one is control group and 

the other is experimental group. Each group comprises of 15 members. The participants are 

selected based upon simple random sampling using lottery method. The participants of control 

group are taught only expiratory breathing exercises. Whereas the experimental group is taught 

abdominal exercises along with the expiratory breathing exercises. And both the groups are 

monitored with the prescribed exercises for 6 weeks. And the improvement in expiratory rate of 
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participants from both control and experimental group is compared at the end of 6th week. This 

helps in analysing and comparing pre and post values of both groups and concluding which 

improves the peak expiratory rate the most. 

 

 

Individuals/participants are assessed for demographic data and Peak expiratory flow rate using 

flow meter on the day 1 of inclusion. The experimental group was taught the exercises for 

abdominal muscle training and explained the method of maintaining exercise adherence diary. 

The exercises are tailor made according to individuals exercise tolerance capacity and abdominal 

muscle strength. Participants were followed-up after the 6weeks protocol for re-evaluation on 

Peak Expiratory Flow Rate. Participants were reinforced for compliance with the exercise 

program through telephonic discussion with the due time. 

 

Expiratory breathing exercises include:  

1. Pursed lip breathing  

-The maneuver presents as a controlled breath directed through the nostril then exhalation 

directed through lips having a puckered or pursed appearance. 

2. Paper blow/ candle blow exercise.  

-Here again, we are applying the principle of Pursed Lip Breathing. 

Method 

Step 1: Take a piece of paper in your hand. 
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Step 2: Hold the paper a little firmly, from the top, in front of your face, with your thumb on one 

side of the paper and the index finger on the other. 

Step 3: The paper should be a foot away from your face. 

Step 4: Inhale and while exhaling, use the pursed lip breathing technique, along with abdominal 

pull, to blow at the paper. 

Step 5: Blow the paper as far away from you, as possible. 

 

 

Abdominal muscle training protocol:  

1. Curl-ups: Hold time and repetitions will be increased with exercise progression.  

-The curl-up requires use of the abdominal muscles to curl the upper body off the floor and it 

requires only a partial sit up. 

2. Leg lowering: Hold time and repetitions will be increased with progression of exercise  

-The leg lowering drill is a dynamic core-strengthening exercise that targets the hip flexors and 

external obliques while incorporating spine stability. The exercise also improves strength in the 

lower back. 

3. Bridging: Hold time and repetitions will be increased with exercise progression.  

-To perform the bridging exercise in the crook-lying position, elevating the pelvis off the floor 

4. Hip-rolls 

-The hip roll is done from the supine position (on back) with the hands out to the sides and palms 

face down 

 

Dosage of exercise:  

1. Frequency: 3-5 times a week  

2. Duration: 20 minutes  

3. Repetitions: 2 times a day  

Abdominal muscle training will include curl ups for upper abdominals, leg lowering for lower 

abdominals, bridging and hip rolling exercises.  

All the exercises will be reviewed and revised and progressed during the telephonic discussion 

depending upon the patient’s status. 
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RESULTS  

METHODS: 

Data is analysed using statistical software R software version 4.1.2 and Microsoft 

Excel. Categorical variables are given in the form of frequency table. Continuous 

variables are given in Mean ± SD form. Two-sample t test is used to compare the means 

of variables over the groups. Paired t-test used to compare the mean of variables between 

the time points within a group. Chi square test is used to check the association of 

attributes. Shapiro-Wilk’s test used to check the normality of variables. P-value less 

than equal to 0.05 is statistically significant.  
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There were 30 subjects in the study. There were two groups in the study.  

Below table gives the summary of age over group. 

Table 1: Comparison of age over group. 

Age Group 
Group 

Total p-value 
Control Intervention 

40-50 3 (20%) 4 (26.67%) 7 (23.33%) 

1MC 50-60 6 (40%) 6 (40%) 12 (40%) 

60-70 6 (40%) 5 (33.33%) 11 (36.67%) 

Age (in years) 55.63±6.61 54.27±7.27 55.1±6.88 0.5166t 

Abbreviations: MC: Monte-Carlo’s simulation used in Chi-square test, t: Two sample 

t-test. 

In the study, maximum and minimum age observed was 65 years and 40 years 

respectively. Above table gives the summary of age over the groups. By Chi-square test, 

there is no significant difference in the distribution of age over groups. By two sample 

t-test, there is no significant difference in the mean of age between groups. 

 

 

 

Figure 1: Distribution of age over groups. 
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Figure 2: Mean of age over groups. 
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Table 2: Comparison of gender over groups. 

Gender 
Group 

Total p-value 
Control Intervention 

Female 8 (53.33%) 7 (46.67%) 15 (50%) 
1MC 

Male 7 (46.67%) 8 (53.33%) 15 (50%) 

Abbreviations: MC: Monte-Carlo’s simulation used in Chi-square test. 

By Chi-square test, there is no significant difference in the distribution of gender over 

groups. Below plot visualises the above table. 

 

 

                             Figure 3: Distribution of gender over groups. 
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Table 3: Comparison of Heart rate over group. 

Time points 
Group 

Total p-value 
Control Intervention 

Pre 73.06±8.20 73.73±4.83 73.4±6.63 0.7883t 

Post 74.2±6.20 74.27±4.15 74.23±5.18 0.9726t 

p-value 0.2357pt 0.702pt - - 

difference 1.13±3.54 0.53±5.29 0.83±4.43 0.7179t 

Abbreviations: t: Two sample t-test, pt: paired t-test. 

By two-sample t-test, there is no significant difference in the mean of heart rate over 

groups at both time points. 

By paired t-test, there is no significant difference in the mean of heart rate between the 

time points in both groups. 

There is no significant difference in the mean of difference between groups by two 

sample t-test. 

 

Figure 4: Mean of heart rate over group and time point. 
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Table 4: Comparison of SPO2 over group. 

Time points 
Group 

Total p-value 
Control Intervention 

Pre 90.87±4.26 91.47±3.74 91.17±3.95 0.6848t 

Post 93.73±3.77 96±2.93 94.87±3.51 0.0765t 

p-value 0.0041*pt <0.0001*pt - - 

difference 2.87±2.42 4.53±2.8 3.7±2.71 0.09187t 

Abbreviations: t: Two sample t-test, pt: paired t-test. 

By two-sample t-test, there is no significant difference in the mean of SPO2 over groups 

at both time points. 

By paired t-test, mean of SPO2 at pre time point is significantly less than post time point 

in both groups. 

There is no significant difference in the mean of difference between groups by two 

sample t-test. 

 

Figure 5: Mean of SPO2 over group and time point. 
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Table 5: Comparison of PEFR over group. 

Time 

points 

Group 
 Total p-value 

Control Intervention 

Pre 196.67±66.72 196.67±74.32 196.67±69.4 1t 

Post 283.33±81.65 376.67±106.68 330±104.72 0.005943*t# 

p-value <0.0001*pt <0.0001*pt - - 

difference 86.67±44.19 180±79.73 133.33±79.15 0.0002305*t# 

Abbreviations: t: Two sample t-test, pt: paired t-test, t#: one tailed two-sample t-test. 

There is no significant difference in the mean of PEFR between the groups at pre time 

point by two sample t-test. 

Mean of PEFR is significantly less for control group compared to intervention group at 

post time point by one-tailed two-sample t-test. 

By paired t-test, mean of PEFR at pre time point is significantly less than post time point 

in both groups. 

By one-tailed two-sample t-test, mean of gain in PEFR is significantly less in control 

group compared to intervention group. 

 

Figure 6: Mean of PEFR over group and time point. 
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DISCUSSION  

 The aim of the study was to observe changes in peak expiratory flow rate due to 

exercises in individuals with mild to moderate chronic obstructive pulmonary disease. 

Studies have been conducted on the same but there is scarcity of literature. Individuals 

with mild to moderate COPD of age 40 years and above referred to Physiotherapy OPD 

in SDMCMSH by physicians were taken as the sample for this study. A total of 30 

patients were included during the study period. 30 participants approved for their 

participation in the study and the data was analysed using appropriate statistical 

analysis. Data is analysed using statistical software R software version 4.1.2 and 

Microsoft Excel. 

The principal muscles of expiration are Rectus Abdominis, Transverse Abdominis, 

Internal & External Obliques which form the muscular corset of abdominal wall. 

Contraction of these during expiration pull the lower rib margins downward, 

compressing the abdominal compartment, also causing upward movement of 

diaphragm into thoracic cavity and thereby overall increase in the internal thoracic 

pressure. These Abdominal muscles are important during any exercise or when forced 

breathing is required. PEFR (Peak Expiratory Flow Rate) gives idea about the strength 

of expiratory muscles, since forceful expiration is required for the performing PEFR. 

The abdominal muscles (Rectus abdominis, external oblique, internal oblique, 

transverse abdominis) are regarded as powerful expiratory muscles, whose action help 

to force the diaphragm back to its resting position and thus force air from the lungs. 

The muscles that pull rib cage downward during expiration are mainly Abdominal 

recti, which have powerful effect of pulling downward on lower ribs at same time that 
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they and other abdominal contents upward against diaphragm and the Internal 

intercostals. When the ventilatory capacities of the lungs are compromised, the 

respiratory functions are affected, and the individual would utilize the abdominal 

muscles to effect forced expiration, thus giving way for improved inspiration action.  

The mechanism underlying improvement in peak expiratory floor rate is probably 

because of the abdominal muscles have facilitator function by improving the efficiency 

of diaphragm to generate pressure during respiration. During heavy breathing, 

however, the elastic forces are not powerful enough to cause the necessary rapid 

expiration, so that extra force is achieved mainly by contractions of abdominal 

muscles, which pushes the abdominal content upward against the bottom of the 

diaphragm, thereby compressing the lungs.  

A study conducted showed training of abdominal muscle will help to improve the 

strength of abdominal muscle and the muscles which assist in act of the forced 

expiration to improve expiratory reserve volume. The person who has partial or 

complete weakness of abdominal muscles will be unable to cough and produce forced 

expiration effectively which helps in clearance of airways. So, abdominal training 

exercises may be useful, which will help to clear the secretions and sputum thereby 

improving the lung compliance and general activities of the individuals14 

In another study done by Gosselink. Kolaczkowski et al.in 2003 “The effect of a 

combination of relaxation exercise and manual compression of thorax in different body 

position” and concluded that the chest expansion and oxygen saturation improved 

statically that resulted in significant rise in expiratory flow rate in experimental group. 
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A study conducted by Robert et al in 2017 stated that PBL helps in decreasing RR and 

Dyspnea, increases saturation levels, patients’ confidence, self- esteem to manage 

dyspnoea and thus overall improvement in respiratory parameters. A study done by 

Snehal Potdar in 2018 stated that in COPD patients Pursed lip-breathing exercise and 

breathing control technique were compared and stated that PBL technique resulted in 

more expiratory flow rate than other breathing control technique26. 

And in this study, as the samples included were stable patients with mild to moderate 

COPD, there were no significant changes seen in heart rate and patients were 

hemodynamically stable pre and post physiotherapy treatment.  

All other studies showed there was significant improvement in peak expiratory flow 

rate after giving abdominal exercises in COPD patients. It is seen that when ventilator 

capacities of the lungs are compromised, respiratory functions are hindered, and one 

would utilize abdominal muscles for forced expiration14. The abdominal muscles are 

seen in both quiet and forced expiration, thus giving way for improved inspiratory 

mechanism. COPD patients will have reduced expiratory flow which will hamper the 

improvement in lung volume. As abdominal muscles are involved in forced expiration, 

the focus of the study would be to improve the expiratory flow in COPD by training 

the abdominal muscles20,21,22,23. 

Thus, future studies can include several other abdominal strengthening exercises and 

forced expiratory exercises which might contribute in early and better results in 

improving lung compliance and lung volumes and capacities.  
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                                 FUTURE SCOPE OF STUDY  

  

• Participants should be equally represented across various types of  

COPD 

• A larger sample can be taken for better results 

• Exercise duration can be more expanded and specific 

• Further studies can be done with comparison of other instruments for better 

results 
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LIMITATIONS OF THE STUDY  

  

• Due to COVID-19 pandemic, sample size was limited 

• Other parameters can be included for more specific results 
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CONCLUSION  

The study intended to observe changes in peak expiratory flow rate due to exercises 

in individuals with mild to moderate chronic obstructive pulmonary disease. This 

study found that there was improvement in both oxygen saturation and peak 

expiratory flow rate. The surveillance did not find any influence of gender, heart 

rate or age on patients with mild to moderate COPD. Treatment programs are known 

to be practical and effective in providing consistently better outcomes for further 

management of mild to moderate COPD.   

Treatment programs will help in the betterment of the Quality of life by improving 

PEFR and reducing or mainitaing the further complications caused by the disease. 

This study has attempted to add the limited evidence related to surveillance in 

patients with mild to moderate COPD.   

Thus, we suggest through our study and result that abdominal strengthening along 

with expiratory exercises will help in patients with mild to moderate COPD.  

However, the results cannot be generalised to all the Indian population as the sample 

included patients only from Dharwad district.   
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SUMMARY  

The aim of the study was to observe changes in peak expiratory flow rate due to 

exercises in individuals with mild to moderate chronic obstructive pulmonary 

disease. 30 patients were taken as sample for this study and were divided into 

control and experimental group, 15 each. The study included patients with mild to 

moderate COPD, above 40 years and of either gender. Both men and women were 

in equal number in both the groups and even in age there was no significant 

difference. Before and after the set protocol period Heart rate, oxygen saturation 

and PEFR were measured. 

The results showed there is no significant improvement in Heart rate but there was 

significant improvement in both oxygen saturation and PEFR.     

This also indicates that patients if given with abdominal exercises in addition with 

expiratory exercises in COPD patients, there would be significant improvement in 

their PEFR and oxygen saturation. 

However, many more exercises can be included in further studies to get better 

results.  

Most of the other studies also had this protocol which was done for different age 

group population. This study tried to therefore identify the effect of abdominal 

exercises in COPD population. Thus, we would like to conclude that including both 

abdominal and expiratory exercises would be more beneficial for patients with mild 

to moderate COPD.  
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ANNEXURE 1  

DEMOGRAPHIC DATA  

Name: 

Age  

Gender 

Occupation 

Address 

Height  

Weight 

BMI 

Chief complaint 

HOPI 

Medical/Surgical History 

Drug History 

Personal history 

Socio-Economic History 

Environmental history 
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Vital Parameters: HR, RR, SPO2, BP 

On Observation: 

Type Of chest  

Shape of chest 

Symmetry of expansion 

Use of accessory muscle 

Type of breathing 

On palpation:  

Chest expansion: 

Diaphragmatic excursion 

ROM of all joints 

On auscultation:  

Breath sounds 
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ANNEXURE 2  

CONSENT FORM  

IP/OP no: 

Date:  

Participant name:  

Age:  

Gender:  

Title: To observe changes in peak expiratory flow rate due to exercises in individuals 

with mild to moderate chronic obstructive pulmonary disease. 

The details of the study have been provided to me and have been explained very well 

to me in my own understandable language. I confirm that I have understood the study 

being conducted, details of exercise protocol and have opportunity to ask any 

questions on the study being done. I understand that my participation in the study is 

voluntary and I am free to withdraw myself out of the study anytime without giving 

reasons. I agree that the data or results obtained from this study can be used only for 

scientific purposes and publications. I fully agree to be part of the above study.  

Place: 

Name of the participant: _________________  

(Signature / Left thumb impression of participant) 

Phone.no: 
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ANNEXURE 3  

INFORMATION SHEET  

I, Ms. Tulasi H Kulkarni, would like to invite you to take part in our research study. 

Before you decide, you need to understand why the research is being done and what it 

would involve for you. Please take time to read the following information carefully. 

This will explain the purpose, procedure, advantages and risks of the study. You can 

ask the researcher if you have any doubts regarding the study before signing the consent 

or anytime during the study. 

  

Study title: 

To observe changes in peak expiratory flow rate due to exercises in individuals with 

mild to moderate chronic obstructive pulmonary disease. 

 

1. Department and Institute:  

 S.D.M College of Physiotherapy, Sattur, Dharwad.  

 

 2. Name of the Researcher  

 Tulasi H Kulkarni 

 

3. What is the selection procedure of the participant? 

• Population between 40 years and above of either gender who meet the inclusion  

criteria will be included in the study. 

Inclusion Criteria:  

1. Individuals who are willing to participate in the study. 

2. Patients who are diagnosed with COPD by physicians. 

3. Stable COPD patients who are non-oxygen dependent. 

4. Age 40 years and above of either gender. 

5. COPD patients with no comorbid status. 

6. Individuals who can read/write/understand English or Kannada. 

Exclusion Criteria: 

1. Individuals who refuse to participate in the study. 
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2. Individuals who are dependent on home-based oxygen therapy or artificial  

ventilation (NIV). 

3. Individuals who are suffering with any lung pathology secondary to post-covid  

infection or secondary to any restrictive lung pathology/ any traumatic injury/  

neurologic factor etc. 

4. Patients who are unable to follow the commands. 

5. Individuals with contraindications for any of the exercises being prescribed  

(e.g.: LBA, back pain etc.)  

6. Any recent surgeries (abdominal, spinal, hernia etc.) 

7. Where dynamic exercises are contraindicated. 

 

4. Procedure of the study? 

Participants will be selected based on the inclusion, exclusion criteria and will be 

taken in the study. Individuals/participants will be assessed for demographic data and  

Peak expiratory flow meter on the day1 of inclusion. They will be taught the exercises  

for abdominal muscle training and explained the method of maintaining exercise  

adherence diary. Persons will be followed-up after the 6weeks protocol for re-evaluation 

on PEFR. Participants will be reinforced for compliance with the exercise program 

through telephonic discussion with the due time. 

5. What are the risks associated with the study?  

Minimum risks are expected in the study. 

 

6. Whether my confidentiality of the participation will be maintained? 

Yes, the participant’s privacy and confidentiality will be maintained during and 

after the completion of the study.  

 

7. Can I withdraw myself from the study at any time during the study? 

Yes, participants can opt out of the study at any given time during the course of the  

study.  

 

8. What if participant gets any study related injury? 

There are no as such risk element involved. 
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9. Whether participating in the study will cause any financial burden? 

No financial burden will be faced by the participants. 

 

10. Permissions for publications?  

Results obtained after study may be published for scientific purpose. However the 

identity will not be disclosed even after participation.  

 

For any study related queries,  

Tulasi H Kulkarni  

SDM College of physiotherapy,  

Manjushree Nagar, Sattur,  

Dharwad-580009  

Phone no. 944941081 

Email-id: tulasihk.1798@gmail.com 
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   ANNEXURE 4  
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ANNEXURE 5  
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MASTER - CHART  

  

 

ANNEXURE 6  

MASTER –CHART   
 

CONTROL GROUP: 

 

 

 

 INTERVENTION GROUP: 

 

NO AGE GENDER OCCUPATIONHR (bpm) SPO2(%) Pre-PEFR(L/min)HR(bpm) SPO2(%) Post-PEFR(L/min)

1 53 Male Bank Employee 78 94 250 76 95 300

2 62 Male Retired 56 87 150 60 90 250

3 48 Male Farmer 66 88 100 72 89 150

4 56 Female Homemaker 68 96 250 75 97 250

5 52 Female Homemaker 69 86 150 68 90 200

6 61 Female Homemaker 75 89 150 73 90 250

7 54 Female Bank Employee 81 98 300 81 100 450

8 60 Male Retired 59 93 250 64 98 350

9 45 Male Lecturer 80 86 150 78 96 300

10 59 Female Teacher 71 96 300 76 98 400

11 64 Female Homemaker 77 92 200 79 94 350

12 47 Male Farmer 80 84 100 81 89 200

13 50 Male Engineer 85 89 150 81 90 200

14 63 Female Farmer 76 91 200 73 94 300

15 65 Female Farmer 75 94 250 76 96 300

NO AGE Gender OCCUPATIONHR (bpm) SPO2(%) Pre-PEFR HR (bpm) SPO2(%) Post-PEFR(L/min)

1 40 Male Engineer 74 95 250 71 95 500

2 45 Male Farmer 65 89 150 69 92 350

3 60 Female Retired 72 92 100 80 96 400

4 53 Male Electrician 76 97 350 70 99 500

5 48 Male Farmer 67 90 200 72 96 450

6 52 Male Industrial worker 73 88 150 71 93 200

7 61 Female Farmer 80 89 200 77 91 250

8 59 Female Farmer 69 98 200 78 100 350

9 47 Male Coolie 75 96 250 70 99 350

10 63 Female Home maker 76 89 100 78 96 200

11 62 Female Home maker 69 94 300 75 96 500

12 56 Male Farmer 80 89 150 83 97 350

13 54 Male Pharmacist 81 85 100 74 92 300

14 64 Female Farmer 77 90 250 72 99 450

15 50 Female Industrial worker 72 91 200 74 99 500
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ANNEXURE 7  

ETHICAL CERTIFICATE  
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ANNEXURE 8  

GUIDE CERTIFICATE  
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ANNEXURE 9  

PHOTOGRAPHS  

1. PEFR 

 
 

 

 

 

2. PATIENT PERFORMING PEFR  

  

 



ANNEXURES  

  

62  

  

3. PATIENT PERFORMING PURSED LIP BREATHING  

 

 

 

4. PATIENT PERFORMING PAPER BLOWING EXERCISE  
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5. ABDOMINAL CURL UPS  

 

 
 

 

 

6. LEG LOWERING  
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7. BRIDGING  

 

 

 

8. HIP-ROLLS 
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ANNEXURE 10  

 

CTRI NUMBER   

REF/2022/03/052432 
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ANNEXURE 11  

 

 
  


