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Abstract:  When you exercise and your muscles work harder, your body uses more oxygen and produces more carbon dioxide. To 

cope with this extra demand, your breathing has to increase from about 15 times a minute when you are resting, up to about 40–60 

times a minute during exercise. Your circulation also speeds up to take the oxygen to the muscles so that they can keep moving. 

Any kind of exertion causes some change in vitals. Some amount of fluctuation in vitals after any kind of exertion occurs in every 

individual and is considered to be normal. But if there is extreme fluctuation in vitals even after mild or moderate form of exertion, 

it indicates some kind of abnormality or an increased stress on cardiovascular or respiratory system and needs attention. In any case 

if the vitals fluctuate during any kind of exertion it needs to be stabilized so that its harmful effects can be avoided. For these 

breathing exercises have been proven to be very beneficial. There are several types of breathing exercises such as deep breathing, 

diaphragmatic breathing, pursed lip breathing, etc. The objective of this study is to assess the effect of pursed lip and diaphragmatic 

breathing exercises on vitals after exertion and also the comparison of both techniques. In the present study we took 60 subjects 

randomly from Lohia Industries, Kanpur. Method of data collection is random and study design is comparative study with study 

duration of 10 weeks. Subjects were divided into two equal groups. The paired samples t-test shows significant changes observed 

i.e., null hypothesis is rejected and alternate hypothesis is accepted and we observed that significant improvement along with 

effectiveness of Pursed lip breathing on controlling vitals in smoking individuals. 

 

Index Terms - Pursed Lip Breathing, Diaphragmatic Breathing, 6MWT, Vitals, Blood pressure, Heart rate, Respiratory 

rate, Smokers. 

I. INTRODUCTION 

Physical activity is defined as any bodily movement produced by skeletal muscles that results in energy expenditure. The 

energy expenditure can be measured in kilocalories. Physical activity in daily life can be categorized into occupational, sports, 

conditioning, household, or other activities. Exercise is a subset of physical activity that is planned, structured, and repetitive and 

has as a final or an intermediate objective the improvement or maintenance of physical fitness. Physical fitness is a set of attributes 

that are either health- or skill-related. The degree to which people have these attributes can be measured with specific tests.1 

Heart rate recovery (HRR) has been used to determine the health of the cardiovascular system post-exercise. An abnormal HRR 

has been shown to predict, or is strongly associated with, coronary artery disease, pre-hypertension, hypertension, and all-cause 

mortality. BP is proportional to blood flow and resistance. During exercise BP increase in a stepwise progression along with an 

increase in exercise intensity in order to meet oxygen demand to the active muscles through increase in cardiac output. When 

you exercise and your muscles work harder, your body uses more oxygen and produces more carbon dioxide. To cope with this 

extra demand, your breathing has to increase from about 15 times a minute when you are resting, up to about 40–60 times a 

minute during exercise. Your circulation also speeds up to take the oxygen to the muscles so that they can keep moving.2 

Six-minute walk test is one such activity that places some amount of stress on the cardiorespiratory system. It can also be 

used to test the exertion level. The six-minute walk test is an objective method, to measure the ability to perform daily living 

activities. It is more often performed, to evaluate the functional status, monitor therapy, or assess the prognosis in patients with 

cardiac and pulmonary diseases. In comparison to traditional pulmonary exercise test, 6MWT needs less technical support or 

equipment, making it a simple and inexpensive method to measure functional capacity. The validity and the reliability of 6MWT 

was studied in different conditions, including obstructive lung diseases, interstitial lung diseases, pulmonary hypertension, heart 

failure and peripheral arterial diseases.3,4,5,6,7,8,9,10,11,12 The safety of 6MWT was explored in several populations. A study of 

6MWT in elderly individuals and in patients with ischemic heart disease found the test to be safe, reliable and correlates with 
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several other parameters.13,14,15 Correlation of 6MWT and pulmonary function test measurements were seen in patients with 

chronic respiratory diseases.  

Recovery from exercise refers to the time period between the end of a bout of exercise and the subsequent return to a 

resting or recovered state. It also refers to specific physiological processes or states occurring after exercise that are distinct from 

the physiology of either the exercising or the resting states. For example, heart rate recovery (HRR) has been used to determine 

the health of the cardiovascular system post-exercise. An abnormal HRR has been shown to predict or is strongly associated with 

coronary artery disease, pre-hypertension, hypertension and all-cause mortality. Any kind of exertion causes some change in 

vitals. Some amount of fluctuation in vitals after any kind of exertion occurs in every individual and is considered to be normal. 

But if there is extreme fluctuation in vitals even after mild or moderate form of exertion, it indicates some kind of abnormality 

or an increased stress on cardiovascular or respiratory system and needs attention. 

While indulging any individual in any kind of physical activity that requires exertion if the vitals fluctuate more than the 

acceptable range with respect to the intensity of the activity, it may impose an increased burden on the cardio- respiratory system 

and if not brought to their normal resting state within few minutes, it may put an increased burden on the heart and lungs. In any 

case if the vitals fluctuate during any kind of exertion it needs to be stabilized so that its harmful effects can be avoided. For these 

breathing exercises have been proven to be very beneficial. There are several types of breathing exercises such as deep breathing, 

diaphragmatic breathing, pursed lip breathing, etc. When you breathe slowly your heart rate starts to synchronize to the rhythm 

of your breathing and your body sends a message to your brain which helps to calm down the body and brings down the vital to 

their normal resting Level.16 

Diaphragmatic breathing is relaxing and therapeutic, reduces stress, and is a fundamental procedure of Pranayama Yoga, 

Zen, transcendental meditation and other meditation practices. Analysis of oxidative stress levels in people who meditate 

indicated that meditation correlates with lower oxidative stress levels, lower cortisol levels and higher melatonin levels. It is 

known that cortisol inhibits enzymes responsible for the antioxidant activity of cells and that melatonin is a strong antioxidant; 

therefore, in this study, we investigated the effects of diaphragmatic breathing on exercise-induced oxidative stress and the 

putative role of cortisol and melatonin hormones in this stress pathway.17  

Purse-lip breathing is a technique that allows people to control their oxygenation and ventilation. The technique requires 

a person to inspire through the nose and exhale through the mouth at a slow controlled flow. The expiratory phase of respiration 

is going to prolong when compared to inspiration to expiration ratio in normal breathing. The maneuver presents as a controlled 

breath directed through the nostril then exhalation directed through lips having a puckered or pursed appearance. This technique 

creates a back pressure producing a small amount of positive end-expiratory pressure (PEEP). During exhalation, the forces cause 

the airways that lack cartilage to drag inward towards the lumen obstructing airflow by increasing airway resistance which could 

lead to carbon dioxide trapping.13 When there is an increased in carbon dioxide  levels the central chemoreceptor's are triggered 

to immediately increase the rate of respiration in an attempt to bring the body’s pH back to a baseline range of roughly 7.4 in a 

normal individual.18,19 While the increase in the rate of respiration is effective in clearing carbon dioxide, it can potentially cause 

more air trapping and fatigue of the respiratory muscles.20  

PEEP mitigates the increase in work by creating an artificial splint that supports the patency of the airways and alveoli, 

increasing surface area and recruiting more alveoli to participate in gas exchange.21 Breathing exercises are manual techniques 

commonly used in clinical practice. They can affect breathing patterns and thoracoabdominal movement, prioritize one 

compartment of the chest wall (CW) over another, and change the degree of participation of the respiratory muscles.27 Breathing 

practice, also known as “diaphragmatic breathing” or “deep breathing,” is defined as an efficient integrative body–mind training 

for dealing with stress and psychosomatic conditions. Diaphragmatic breathing involves contraction of the diaphragm, expansion 

of the belly, and deepening of inhalation and exhalation, which consequently decreases the respiration frequency and maximizes 

the amount of blood gases.28 It helps you relax, lowering the harmful effects of the stress hormone cortisol on your body. It 

lowers your heart rate. It helps lower your blood pressure. It helps you cope with the symptoms of post-traumatic stress disorder 

(PTSD). It improves your core muscle stability. It improves your body’s ability to tolerate intense exercise. 

Pursed lip breathing (PLB) is a breathing technique in which air is inhaled slowly through nose (as smelling a rose), 

keeping the mouth closed and exhaled slowly through mouth by lips holding in a pursed manner (as blow out a candle).29 Improve 

gas exchange (both oxygen and carbon dioxide). Slow the rate of expiration. Increase the volume of expired air. Limit dynamic 

hyperinflation during periods of increased ventilatory demand, including daily activities and exercise. Decrease the respiratory 

rate and minute ventilation. Increase tidal volume, and reduce the work of breathing. Relieve dyspnea and increasing exercise 

tolerance. The 6MWT evaluates the global integrated response of all the bodily systems involved during exercise, including the 

pulmonary system, cardiovascular system, systemic and peripheral circulation, blood, neuromuscular and muscle metabolism.30 

Lung transplantation, Lung resection, Lung volume reduction surgery, Pulmonary rehabilitation, COPD, Pulmonary hypertension 

Heart failure. Contraindications of six-minute walk test - Unstable angina, Myocardial infarction during the previous month, A 

resting heart rate of more than 120, A systolic blood pressure of more than 180mmHg, A diastolic blood pressure of more than 

100mmHg.  
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II. METHODOLOGY 

This chapter deals with the methods used for the study. This includes the information on subject, inclusion criteria, 

exclusion criteria, protocol and procedures used in this study. Source of data: Different location from Kanpur. Method of data 

collection is random, Sample size is 60 Subjects, Study Duration is 10 weeks and Study design is Comparative study. 

In inclusion Criteria is Subjects willing to participate in the study, Only Middle-aged male can participate, with BMI (body 

mass index) = 18 - 25 (normal weight), Stable vitals, Asymptomatic subject with no history of any Cardiovascular, Skeletal, 

Neuromuscular Disease and there is no use of alcohol by subjects. 

Exclusion Criteria is Resting BP>139/89mmHg, resting heart rate >100bpm, if there is any difficulty in walking, Vertigo, 

Subject with underweight or obese BMI, any kind of neurological disease, Asthma, Pregnant females, Individuals involved in 

regular exercise or sports. 

III. PROCEDURE 

Subjects were selected based upon the inclusion & exclusion criteria. They were explained in detail about the type & nature 

of study before participation. Consent was taken by each subject before participating in the study by signing a consent form 

that contained all the information necessary for them about the study. Procedure was explained in detail and all the necessary 

precautions were taken to avoid any inconvenience. Subject preparation was carefully done. They were asked to not to indulge 

in any kind of vigorous activity prior to the test or to take any heavy meal up to 1 hour by the test. All the subject were made 

sure to be properly hydrated, wore comfortable clothing & comfortable footwear.  Before starting the test, necessary assessment 

was done and vitals (BP, HR, RR, SPO2) were measured. All the necessary data such as Age, Sex, Height, Weight and BMI 

were also documented.  

The subjects were divided into 2 groups, GROUP A & GROUP B. Both groups A & B was asked to perform 1.5 miles 

test and participants were asked to walk back & forth along this pathway at their own best pace but not to run or race. We 

encouraged the participants with statements like “You are doing well” or “Keep walking, you are half way done”. Subjects 

were allowed to stop and rest during the test but instructed to resume walking as soon as they were able to do. After completion 

of 1.5 Miles test, dyspnea, SBP, DBP, HR, RR, SPO2 were measured. In ‘group A’, immediately after the vitals measurement, 

Pursed- lip breathing exercise was performed while in ‘group B’, Diaphragmatic breathing exercise was performed, for 10 min. 

After this, again vitals were measured in both groups and the difference in vitals was measured between the 2 groups to see 

which type of breathing exercise was better to control the vitals after exertion. 

 

On basis of inclusion & exclusion criteria 

 

Selection based upon assessment questionnaire 

 

No. of participants (n) =60 

 

Vitals measured before the test  

   

 

           GROUP A                                                                                           GROUP B 

 

    Start with 1.5 MILES Test                                                                 Start with 1.5 MILES Test 

 

 Post-test vitals measurement                                              Post-test vitals measurement         

                                      

Pursed- lip breathing exercise                                              Diaphragmatic breathing   

           for 10 min.                                                                                       for 10 min.    

                                                                                           

   Vitals measurement after                 Vitals measurement after  

  Pursed- lip breathing                                                                                             Diaphragmatic breathing 

 

Collection of Data and 

              Comparison of Vitals after performing both the exercises. 

 

                                       

    Statistical Analysis   

                                                   

  

     RESULT 

 

 

                                                               CONCLUSION 

 

Flowchart 1: represent the whole protocol of present study. 
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IV. DATA ANALYSIS 

Data Analysis was done using IBM SPSS statistics analysis 2019 version - 26. Descriptive statistical analysis was done to 

determine the demographic characteristics of the subjects recruited in the study; paired sample t-test used in the analysis of this 

study. P – value used in the stud to test hypothesis, which help in deciding whether to reject or accept the Null hypothesis. The 

p – value is probability of obtaining a test value that is at least extreme as the actual calculated value, if the null hypothesis is 

true. A commonly used value for the p – value is 0.05.  

 

 

 

 

 

 

 

 

 

The descriptive data of table 1 shows average age for Group 1 participants was 24.80 years and the average weight was 

74.00 Kg. The participants had an average height of 167.63 cm and correspondingly the average for Group-1 BMI was calculated 

to be 21. This reflects that average participant were in the normal-weight category in Group-1. 

 

 

 

 

 

 

 

 

 

The descriptive data of table 2 shows average age for Group 2 participants was 25.03 years and the average weight was 

71.00 Kg. The participants had an average height of 164.17 cm and correspondingly the average for Group-2 BMI was calculated 

to be 22. This reflects that average participant were in the normal-weight category in Group-2. 

 

 

 

 

 

 

 

 

 

 

         The table 3 shows the statistical data of group-1 i.e.; Diaphragmatic breathing, while analyzing the group 1 data it has 

been found that Diaphragmatic breathing was significant in improving the vital signs. There is improvement in systolic blood 

pressure with Mean (+SD) of 10.400 (+3.997) and t – value was 14.253 with p – value of .000, diastolic blood pressure with 

Mean (+SD) of 4.767 (+1.794) and t – value was 14.551 with p – value of .000,  heart rate with Mean (+SD) of 12.300 (+6.081) 

and t – value was 11.079 with p – value of .000, There is improvement in respiratory rate with Mean (+SD) of 2.567 (+1.591) 

Table 1: Showing descriptive data of Group 1:   DIAPHRAGMATIC BREATHING 

 N Minimum Maximum Mean Std. Deviation 

Age (Years) 30 22 28 24.80 1.710 

Weight (Kg) 30 61 90 74.00 7.870 

Height (cm) 30 154 185 167.63 8.143 

BMI 30 18 25 21 .781 

Table 2: Showing descriptive data of Group 2:  PURSED LIP BREATHING 

 N Minimum Maximum Mean Std. Deviation 

Age (Years) 30 22 30 25.03 1.847 

Weight (Kg) 30 60 80 71.00 7.502 

Height (cm) 30 151 185 164.17 8.726 

BMI 30 19 25 22 .839 

 
Table 3: Showing statistical data of Group 1:   DIAPHRAGMATIC BREATHING 

 N Mean Std. Deviation df t – value p - value 

SBP 30 10.400 3.997 29 14.253 .000 

DBP 30 4.767 1.794 29 14.551 .000 

HR 30 12.300 6.081 29 11.079 .000 

RR 30 2.567 1.591 29 8.839 .000 

SPO2 30 1.267 .450 29 15.452 .000 
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and t – value was 8.839 with p – value of .000, There is improvement in SPO2 with Mean (+SD) of 1.267 (+.450) and t – value 

was 15.452 with p – value of .000. so, the table three shows that Diaphragmatic breathing was significant at the 95% confidence 

level. 

 

        The table 4 shows the statistical data of group-2 i.e.; pursed lip breathing, while analyzing the group 2 data it has been 

found that pursed lip breathing was significant in improving the vital signs. There is improvement in systolic blood pressure with 

Mean (+SD) of 18.067 (+5.583) and t – value was 17.725 with p – value of .000, diastolic blood pressure with Mean (+SD) of 

8.600 (+5.654) and t – value was 8.331 with p – value of .000,  heart rate with Mean (+SD) of 12.033 (+5.102) and t – value was 

12.918 with p – value of .000, There is improvement in respiratory rate with Mean (+SD) of 2.500 (+1.757) and t – value was 

7.794 with p – value of .000, There is improvement in SPO2 with Mean (+SD) of 1.300 (+.596) and t – value was 11.948 with p 

– value of .000. so, the table three shows that pursed lip breathing was significant at the 95% confidence level.  
. 

V. RESULT 

          The 95% confidence level of paired samples t - test shows significant improvement i.e., null hypothesis is rejected and 

alternate hypothesis is accepted and we statistically observed improvement along with effectiveness of Pursed lip breathing on 

stabilizing vitals in normal weight individuals. 

 

 

 

Graph – 1: show the systolic blood pressure distribution of all the study subjects of both groups i.e., Diaphragmatic breathing 

group & pursed lip breathing group. A finding shows SBP with Means(+SD) of 10.400 (+3.997) for diaphragmatic breathing & 

SBP with Means(+SD) of 18.067 (+5.583) for pursed lip breathing, which shows statistically significant difference between both 

groups.  
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 Table 4: Showing statistical data of Group 2:  PURSED LIP BREATHING 

 N Mean Std. Deviation df t – value p - value 

SBP 30 18.067 5.583 29 17.725 .000 

DBP 30 8.600 5.654 29 8.331 .000 

HR 30 12.033 5.102 29 12.918 .000 

RR 30 2.500 1.757 29 7.794 .000 

SPO2 30 1.300 .596 29 11.948 .000 
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Graph – 2: show the diastolic blood pressure distribution of all the study subjects of both groups i.e., Diaphragmatic breathing 

group & pursed lip breathing group. A finding shows DBP with Means(+SD) of 4.767 (+1.794) for diaphragmatic breathing & 

DBP with Means(+SD) of 8.600 (+5.654) for pursed lip breathing, which shows statistically significant difference between both 

groups.  

 

 

Graph – 3: show the Heart Rate distribution of all the study subjects of both groups i.e., Diaphragmatic breathing group & 

pursed lip breathing group. A finding shows HR with Means(+SD) of 12.300 (+6.081) for diaphragmatic breathing & HR with 

Means(+SD) of 12.033 (+5.102) for pursed lip breathing, which shows statistically significant difference between both groups.  

 

 

Graph – 4: show the Respiratory Rate distribution of all the study subjects of both groups i.e., Diaphragmatic breathing group 

& pursed lip breathing group. A finding shows RR with Means(+SD) of 2.567 (+1.591) for diaphragmatic breathing & RR with 

Means(+SD) of 2.500 (+1.757) for pursed lip breathing, which shows statistically significant difference between both groups.  
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Graph – 5: show the Oxygen Rate distribution of all the study subjects of both groups i.e., Diaphragmatic breathing group & 

pursed lip breathing group. A finding shows SPO2 with Means(+SD) of 1.267 (+.450) for diaphragmatic breathing & SPO2 with 

Means(+SD) of 1.300 (+.596) for pursed lip breathing, which shows statistically significant difference between both groups.  

 

 

Graph – 6: shows compare wise distribution on Age, Height, Weight & BMI of all subjects of both groups i.e., Group – A: 

Diaphragmatic Breathing & Group – B Pursed Lip Breathing. A finding shows no significant difference between in all four 

parameters among both groups. 

 

VI. CONCLUSION 

              Hence, we concluded that, based on the results of this study and previous researches, null hypothesis is rejected and 

alternate hypothesis is accepted. As per the result, it has been also concluded that Diaphragmatic Breathing and Pursed lip breathing 

both can used to control the vitals in normal weight middle aged smokers. While both the protocols were effective, but there is 

Pursed lip breathing statistically shows significant improvement over Diaphragmatic breathing.  

 

VII. DISCUSSION 
              The present study was done to determine the efficacy of Diaphragmatic and Pursed lip breathing on stabilizing vitals. The 

study was done on normal - weighted middle-aged smokers. The pre and post effect of Diaphragmatic and Pursed lip breathing is 

taken with the help of stethoscope, sphygmomanometer and pulse-oximeter. There is total 60 subjects (30 subjects in each group) 

were recruited according to inclusion and exclusion criteria. Those who satisfied the criteria were allowed to perform the study. All 

total 60 subjects were successfully completed the study.  

              The data collected from the study represents that null hypothesis is rejected and alternate hypothesis is accepted, which 

means both treatment protocol i.e., diaphragmatic and Pursed lip breathing were effective in controlling the vitals in normal weight 

middle aged smokers. The study also represents that the average mean of both group shows that Pursed lip breathing statistically 

significant over the Diaphragmatic breathing. 

              We also found same conclusion in Shahriar Sakhaei et al., in their study The Impact of Pursed-lips Breathing Maneuver 

on Cardiac, Respiratory, and Oxygenation Parameters in COPD Patients  concluded that effective PLB as an easy, inexpensive, 

non- invasive and non-pharmacological method is considered as an important factor in improving the status of oxygenation and 

physiological indicators in patients with COPD and should be considered as an important part of rehabilitation programs for these 

patients.39 
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              Visser F.J. Et al., in their study Pursed-Lips Breathing Improves Inspiratory Capacity in Chronic Obstructive Pulmonary 

Disease concluded that there was an improvement in IC after PLB, supporting the idea of a decreased hyperinflation in patients 

with severe COPD and a possibly higher collapsibility of the bronchial airways. SO2, end-tidal pCO2, and BF also improved. We 

were not able to correlate these changes with a decreased VAS dyspnea score, however.46 

              Nield, Margaret et al., in their study Efficacy of Pursed-Lips Breathing: A breathing pattern retraining strategy for dyspnea 

reduction concluded that Pursed-lips breathing provided sustained improvement in exertional dyspnea and physical function.47 

              R Garrodl et al., in their study an evaluation of the acute impact of pursed lips breathing on walking distance in 

nonspontaneous pursed lips breathing chronic obstructive pulmonary disease patients concluded that PLB during exercise and 

recovery results in lower post exercise RR and speeds return to pre-exercise breathlessness, compared with exercise and non-PLB. 

Reductions in RR appear to be greatest in those patients with resting breathlessness.49 

              The current study is very unique, so we can do a lot more in future. This present study was conducted with small sample 

size; future research involving larger sample size and compariing of two different intervention is also possible. The result of this 

study will help the medical health professionals to choose whether which intervention is best for controlling the vitals in normal 

weight middle aged smokers. 

REFERENCES 

[1] C J Caspersen, K E Powell, and G M Christenson. “Physical activity, exercise, and physical fitness: definitions and distinctions 

for health-related research.” Public Health Rep. 1985 Mar-Apr; 100(2): 126–131. 

[2] “Your lungs and exercise Breathe (Sheff)” 2016 Mar; 12 (1): 97-100. doi: 10.1183/20734735.ELF121 PMCID: PMC4818249 

Butland RJ, Pang J, Gross ER, Woodcock AA, Geddes DM” Two, six and 12-minute walking tests in respiratory disease.” Br Med 

J (Clin Res Ed) 1982; 284:1607-8.    

[3] Guyatt GH, Sullivan MJ, Thompson PJ, Fallen EL, Pugsley SO, Taylor DW, et al. “The 6-minute walk: A new measure of 

exercise capacity in patients with chronic heart failure.” Can Med Assoc J 1985; 132:919-23.       

[4] Langenfeld H, Schneider B, Grimm W, Beer M, Knoche M, Riegger G, et al.” The six-minute walk-an adequate exercise test 

for pacemaker patients? “Pacing Clin Electrophysiol 1990; 13:1761-5.  

[5] Wijkstra PJ, TenVergert EM, van der Mark TW, Postma DS, Van Altena R, Kraan J, et al. “Relation of lung function, maximal 

inspiratory pressure, dyspnoea and quality of life with exercise capacity in patients with chronic obstructive pulmonary disease.” 

Thorax 1994; 49:468-72. 

[6] Kadikar AJ, Maurer, Kesten S. “The six-minute walk test: A guide to assessment for lung transplantation.” J Heart Lung 

Transplant 1997; 16:313-9.  

[7] O'Keeffe ST, Lye M, Donnellan C, Carmichael DN. “Reproducibility and responsiveness of quality-of-life assessment and six-

minute walk test in elderly heart failure patients.” Heart 1998; 80:377-82. 

[8] Miyamoto S, Nagaya N, Satoh T, Kyotani S, Sakamaki F, Fujita M, et al. “Clinical correlates and prognostic significance of 

six-minute walk test in patients with primary pulmonary hypertension. Comparison with cardiopulmonary exercise testing.” Am J 

Respir Crit Care Med 2000; 161:487-92.    

[9] Chetta A, Aiello M, Foresi A, Marangio E, D'Ippolito R, Castagnaro A, et al. “Relationship between outcome measures of six-

minute walk test and baseline lung function in patients with interstitial lung disease.” Sarcoidosis Vasc Diffuse Lung Dis 2001; 

18:170-5. 

[10] “ATS statement: Guidelines for the six-minute walk test.” Am J Respir Crit Care Med 2002; 166:111-7.       

Enright PL, Sherrill DL. “Reference equations for the six-minute walk in healthy adults”. Am J Respir Crit Care Med 1998; 

158:1384-7.    

[11]  Perepech NB, Kutuzova AE, Nedoshivin AO. “Six-minute walking test for the evaluation of the status of patients with chronic 

cardiac failure.” Klin Med (Mosk) 2000; 78:31-3.    

[12]  Enright PL, McBurnie MA, Bittner V, Tracy RP, McNamara R, Arnold A, et al. “The 6-min walk test: a quick measure of 

functional status in elderly adults”. Chest 2003; 123:387-98. 

[13]  Brooks DS, Solway, Gibbons WJ.” ATS statement on six-minute walk test.” Am J Respir Crit Care Med 2003; 167:1287  

[14]  Zumbro, Emily Layne, “Heart Rate Recovery and Blood Pressure Recovery Influenced by a Slow- Breathing Protocol After 

Exercise in Moderately Trained Females” (2017). Electronic Theses and Dissertations. 1611. 

[15]  Daniele Martarelli,1 Mario Cocchioni,1 Stefania Scuri,1 and Pierluigi Pompei1 “Diaphragmatic Breathing Reduces Exercise-

Induced Oxidative Stress.” Volume 2011 |Article ID 932430   

[16]  Seadler BD, Toro F, Sharma S. StatPearls [Internet]. StatPearls Publishing; Treasure Island (FL): May 23, 2020. Physiology, 

Alveolar Tension.  

[17]  Hopkins E, Sanvictores T, Sharma S. StatPearls [Internet]. StatPearls Publishing; Treasure Island (FL): Sep 14, 2020. 

Physiology, Acid Base Balance. 

[18]  Keir DA, Duffin J, Millar PJ, Floras JS.” Simultaneous assessment of central and peripheral chemoreflex regulation of muscle 

sympathetic nerve activity and ventilation in healthy young men.” J Physiol. 2019Jul;597(13):3281-3296. 

[19]  Lomax M, Kapus J, Webb S, Ušaj A. “The effect of inspiratory muscle fatigue on acid-base status and performance during 

race-paced middle-distance swimming.” J Sports Sci. 2019 Jul;37(13):1499-1505. 

http://www.ijcrt.org/


www.ijcspub.org                                               © 2022 IJCSPUB | Volume 12, Issue 2 May 2022 | ISSN: 2250-1770 

IJCSP22B1126 International Journal of Current Science (IJCSPUB) www.ijcspub.org 137 
 

[20]  Diego Augusto Santos Silva, 1, 2 Tiago Rodrigues de Lima, 1 and Mark Stephen Tremblay 2. “Association between Resting 

Heart Rate and Health-Related Physical Fitness in Brazilian Adolescents.” Biomed Res Int. 2018; 2018: 3812197. 

doi: 10.1155/2018/3812197PMCID: PMC6046174 

[21] Julie-Ann Collins, Aram Rudenski, John Gibson, Luke Howard, Ronan O’Driscoll. “Relating oxygen partial pressure, 

saturation and content: the hemoglobin–oxygen dissociation curve.” Breathe 2015 11: 194-201; DOI: 10.1183/20734735.001415 

[22] Sandy Rolfe. “The importance of respiratory rate monitoring. “https://doi.org/10.12968/bjon.2019.28.8.504 

[23] Brzezinski WA. Blood Pressure. In: Walker HK, Hall WD, Hurst JW, editors. “Clinical Methods: The History, Physical, and 

Laboratory Examinations.” 3rd edition. Boston: Butterworths; 1990. Chapter 16. 

[24] Centers for Disease Control and Prevention.https://www.cdc.gov/physicalactivity/everyone/measuring/exertion.html (3 April 

2017, date last accessed). 

[25] Feltrim MIZ, Jardim JRB. Movimento toracoabdominal e exercícios respiratórios: revisão de literatura. Rev Fisioter Univ São 

Paulo. 2004;11(2):105–113. 

[26] Ma X, Yue Z-Q, Gong Z-Q, Zhang H, Duan N-Y, Shi Y-T, Wei G-X and Li Y-F (2017) “The Effect of Diaphragmatic Breathing 

on Attention, Negative Affect and Stress in Healthy Adults.” Front. Psychol. 8:874. Doi: 10.3389/fpsyg.2017.00874 

[27] BINU BABU, JINCY EALIAS, ABHILASH V. PURSED LIP BREATHING EXERCISE – “A SELF-MANAGEMENT 

APPROACH TOWARDS SHORTNESS OF BREATH.” AIJRPLS VOLUME 1, ISSUE 1 (2016, Sep/Oct/Nov) (ISSN-2456-3889) 

[28] ATS Committee on Proficiency Standards for Clinical Pulmonary Function Laboratories. ATS statement: guidelines for the 

six-minute walk test. Am J Respir Crit Care Med. 2002; 166:111–7. 

[29] Jünger C, Reimann M, Krabbe L, Gaede KI, Lange C, Herzmann C, et al. (2020) “Non-invasive ventilation with pursed lips 

breathing mode for patients with COPD and hypercapnic respiratory failure: A retrospective analysis.” PLoS ONE 15(9): e0238619. 

https://doi.org/10.1371/journal.pone.0238619  

[30] Ibrahim HA, Al Sebaee HA, El-Deen DS. “Effect of diaphragmatic breathing exercise on postoperative nausea, vomiting, and 

retching among orthopedic surgery patients.” Egypt Nurs J 2020; 17:47-55 

[31] Alice Macchiavelli 1, Antonella Giffone 2, Francesco Ferrarello 3, Matteo Paci 4. “Reliability of the six-minute walk test in 

individuals with stroke: systematic review and meta-analysis.”  

Neurol Sci. 2021 Jan;42(1): 81-87.doi: 10.1007/s10072-020-04829-0. 

[32] Hidetaka Hamasaki. “Effects of Diaphragmatic Breathing on Health: A Narrative Review.” 2020 Oct 

15. Doi: 10.3390/medicines7100065 PMCID: PMC7602530 

[33] Hopper SI1, Murray SL1, Ferrara LR1, Singleton JK1. “Effectiveness of diaphragmatic breathing for reducing physiological 

and psychological stress in adults: a quantitative systematic review.”  01 Sep 2019, 17(9):1855-1876DOI: 10.11124/jbisrir-2017-

003848PMID: 31436595  

[34] Liliane PS Mendes MSc, Karoline S Moraes MSc, Mariana Hoffman PhD, Danielle SR Vieira PhD, Giane A Ribeiro-Samora 

PhD, Susan M Lage PhD, Raquel R Britto PhD, and Veronica F Parreira PhD. “Effects of Diaphragmatic Breathing with and 

Without Pursed-Lips Breathing in Subjects With COPD. August 2018 Respiratory “Care64(2): 

respcare.06319DOI:10.4187/respcare.06319  

[35] Valerio G, Licenziati MR, Tortorelli P, Calandriello LF, Alicante P and Scalfi L (2018) “Lower Performance in the Six-Minute 

Walk Test in Obese Youth with Cardiometabolic Risk Clustering”. Front. Endocrinol. 9:701. doi: 10.3389/fendo.2018.00701 

[36]  Kocjan J, Gzik-Zroska B, Nowakowska K, Burkacki M, Suchoń S, Michnik R, et al. (2018) “Impact of diaphragm function 

parameters on balance maintenance”. PLoS ONE 13(12): e0208697. https://doi.org/10.1371/journal.pone.0208697 

[37] Shahriar Sakhaei,1 Hassan Ebrahimpour Sadagheyani,2 Soryya Zinalpoor,1 Abdolah Khorami Markani,1 and Hossein 

Motaarefi1,. “The Impact of Pursed-lips Breathing Maneuver on Cardiac, Respiratory, and Oxygenation Parameters in COPD 

Patients.”  Open Access Maced J Med Sci. 2018 Oct 25; 6(10): 1851–1856. Published online 2018 Oct 

20. Doi: 10.3889/oamjms.2018.407 PMCID: PMC6236030 

[38] G. Shine, Shaikhji Saad, Shaikhji Nusaibath, Abdul Rahim Shaik, & S. Padmakumar. (2016). “COMPARISON OF 

EFFECTIVENESS OF DIAPHRAGMATIC BREATHING AND PURSED-LIP EXPIRATION EXERCISES IN IMPROVING 

THE FORCED EXPIRATORY FLOW RATE AND CHEST EXPANSION IN PATIENTS WITH BRONCHIAL ASTHMA. 

“International Journal of Physiotherapy, 3(2), 154-158.  

[39] Evangelodimou Afrodite, MS Grammatopoulou Eirini, PhDSkordilis Emmanouil , Haniotou Aikaterini, MD. “The Effect of 

Diaphragmatic Breathing on Dyspnea and Exercise Tolerance During Exercise in COPD Patients”. Chest. 

2015;148(4_MeetingAbstracts):704A. doi:10.1378/chest.2277852 

[40] Weihua Zhang1, Ashish Mehta2.” The historical perspective on pursed lip breathing exercises and its role in pulmonary 

rehabilitation programs”. Medical Research Archives, vol. 6, issue 8, August 2018 

[41]  Donini LM, Poggiogalle E, Mosca V, Pinto A, Brunani A, Capodaglio P (2013) “Disability Affects the 6-Minute Walking 

Distance in Obese Subjects (BMI>40 kg/m2).” PLoS ONE 8(10): e75491. https://doi.org/10.1371/journal.pone.0075491 

[42] Maja J. Ekman, M. Klintenberg, U. Björck, F. Norström, M. Ridderstråle. “Six-minute walk test before and after a weight 

reduction program in obese subjects.” 3 October 2012. doi:10.1002/oby.20046 

[43] Yamaguti WP, Claudino RC, Neto AP, Chammas MC, Gomes AC, Salge JM, Moriya HT, Cukier A, Carvalho CR. 

“Diaphragmatic breathing training program improves abdominal motion during natural breathing in patients with chronic 

obstructive pulmonary disease: a randomized controlled trial.” Arch Phys Med Rehabil 2012; 93:571-7. 

http://www.ijcrt.org/


www.ijcspub.org                                               © 2022 IJCSPUB | Volume 12, Issue 2 May 2022 | ISSN: 2250-1770 

IJCSP22B1126 International Journal of Current Science (IJCSPUB) www.ijcspub.org 138 
 

[44] Frank J. Visser a Sunil Ramlal a P. N. Richard Dekhuijzen b Yvonne F. Heijdra b. “Pursed-Lips Breathing Improves 

Inspiratory Capacity in Chronic Obstructive Pulmonary Disease “. Respiration 2011; 81:372–378 DOI: 10.1159/000319036 

[45] Margaret A. Nield, PhD, RN, Guy W. Soo Hoo, MD, MPH, Janice M. Roper, PhD, RN, and Silverio Santiago, MD.” Efficacy 

of Pursed-Lips Breathing A BREATHING PATTERN RETRAINING STRATEGY FOR DYSPNEA REDUCTION.” Journal of 

Cardiopulmonary Rehabilitation and Prevention 2007; 27:237/244 

[46] AlfredoChettaaAndreaZaninibGiovannaPisicMarinaAielloaPanagiotaTzaniaMargheritaNeribDarioOlivieria.” Reference values 

for the 6-min walk test in healthy subjects 20–50 years old. 2006 Elsevier Ltd.” All rights reserved. doi: 10.1016/j.rmed.2006.01.001 

[47] R Garrodl*, K Dallimore2, J Cook', V Davies' and K Quade2. “An evaluation of the acute impact of pursed lips breathing on 

walking distance in nonspontaneous pursed lips breathing chronic obstructive pulmonary disease patients.” 2005 Edward Arnold 

(Publishers) Ltd 10. I1191/1479972305cdO68oa 

[48] Bautmans, I., Lambert, M. & Mets, T. “The six-minute walk test in community dwelling elderly: influence of health 

status.”. BMC Geriatr 4, 6 (2004). https://doi.org/10.1186/1471-2318-4-6 

[49] “Acute effects of deep diaphragmatic breathing in COPD patients with chronic respiratory insufficiency.” M. Vitacca, E. Clini, 

L. Bianchi, N. Ambrosino. Eur Respir J 1998; 11: 408–415 DOI: 10.1183/09031936.98.11020408 Printed in UK - all rights 

reserved.  

 

  

 

 

http://www.ijcrt.org/

