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Breathing is an absolute human need. In an emergency, airway and breathing are the 

main problems that must be addressed immediately. Empirically, breathing techniques 

that people do in general are varied. Of all breathing patterns, it is believed that there 

must be the most optimal. One of them is diaphragmatic breathing (DB). DB plays the 

role of the diaphragm as the main muscle that performs the activity of inhaling and 

exhaling. Optimal breathing patterns, including certain DB, have the ability to relieve 

several medical problems. The aim of this study was to examine whether an optimal 

DB pattern could alleviate some medical problems. We conducted a literature study 

on 40 references consisting of 27 journals and 13 other appropriate literature sources. 

We searched library resources using the PubMed search engine through keywords: 

effectiveness of breathing, DB, and breathing exercises. Literature analysis was based 

on requirements, including inclusion and exclusion criteria. There were 26 journals 

which met the criteria. Optimal DB pattern can be a solution for chronic obstructive 

pulmonary disease (COPD), asthma, chronic stroke, congestive heart failure (CHF), 

gastroesophageal reflux disease (GERD), cerebral palsy (CP), labor pain management, 

and anxiety. It can be therapeutic to relieve some medical problems. 
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INTRODUCTION 

 

 Breathing is an absolute human need. In 

emergency case, breathing is the most important thing 

that must be evaluated (air, breath, circulation).1 

Although humans breathe every day on a regular basis, it 

turns out that breathing is not necessarily effective.2 In 

general, humans breathe 12-20 times per minute in adults 

aged 19-59 years old  One indicator of effective breathing 

would be relatively little energy is expended 4 

Breath training is able to increases the strength of 

the respiratory muscles,  breathing exercises practice 

good and correct breathing, train effective 

expectoration,.4 

Diaphragmatic breathing (DB) is one type of 

effective breathing. During inhalation, the diaphragm 

contracts, hence the lungs can expand into extra space 

and let in as much air as needed.5 

It is stimulating deep breathing and expanding the 

lungs into the diaphragm rather than using the abdomen 

or ribs.6,7 DB technique is specific on the moderate rate 

of breath using processes such as counting breaths while 

increasing the stomach and inhaling deeply through the 

nose, pausing, followed by contraction of the stomach 

and exhaling slowly and completely through the mouth.6–

8 This technique includes developing an inhalation and 

exhalation pattern to decrease the respiratory rate.7–11 DB 

requires no special equipment, easy to practice, and 

saving costs. Optimal DB can produce a therapeutic 

effect to relieve diseases; such as chronic obstructive 

pulmonary disease (COPD), asthma, chronic stroke, 

congestive heart failure (CHF), gastroesophageal reflux 

disease (GERD), cerebral palsy (CP), pain management 

in labor, and anxiety. 
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World Health Organization (WHO) notes that 

COPD is the fifth highest prevalence disease worldwide, 

with the death rate increasing every year. The prevalence 

of COPD in the moderate-severe category occurs at the 

age of 30 years old and over, with an average of 6.3% 

worldwide.12 COPD is a progressive inflammatory lung 

condition which seriously affects human health. It is not 

only contributed to dyspnea and reduced lung function, 

but also accompanied by complex and systemic 

comorbidities which contributed to respiratory distress 

that further impairs capacity training.13 

 Asthma symptoms include recurrent episodes of 

coughing, shortness of breath, and chest tightness, along 

with symptoms that worsen periodically, known as 

exacerbations.14–16 Exacerbations can be fatal and are 

more frequent and more serious in high-risk patients or 

patients with uncontrolled asthma.15 Asthma is one of 

health problems which is a major cause of disability and 

the use of health resources for those affected, who may 

require emergency care including hospital admission. It 

affects about 1 to 18% of the population worldwide. 

WHO and Global Initiative for Asthma (GINA) 

estimated that 300 million people suffer from asthma 

worldwide. WHO report stated that 5 main lung diseases 

are 17.4% of all causes of death in the world. 15,17 

According to WHO, 17.5 million people died 

from cardiovascular disorders worldwide.18 Dyspnea is a 

main symptom of CHF. 19 

 GERD is a digestive system disorder and the 

prevalence is increasing from year to year. It is caused by 

disturbances in the movement of the upper digestive tract 

and reflux of stomach acid in the esophagus, which 

causes various sores and makes the body 

uncomfortable.20 

Stroke is a condition that occurs when the blood 

supply to the brain is reduced due to a blockage (ischemic 

stroke) or rupture of a blood vessel (hemorrhagic stroke). 

The respiratory function of stroke patients is 

directly/indirectly affected by a decrease in oxygen 

transport related to the function of the cardiovascular 

system and heart rate function as well as a decrease in 

paresis of the breast wall movement and a drastic 

decrease in the function of the cardiovascular system due 

to a decrease in the frequency of physical activity.21,22 

Anxiety is a state of understanding or worrying 

that something bad will happen soon.23 It is also 

associated with characteristics of COPD parameters, 

including FVC, chest symptoms, and dyspnea.13 

CP is a non-progressive syndrome of posture and 

motor impairment that causes activity limitation and is 

often accompanied by cognitive impairment or visual 

deficits. Brain damage is permanent and irreversible, but 

the symptoms of CP can be minimized.24 

DB interventions were presented in this 

systematic review, might be more cost-effective of 

improving health outcomes when proven. Therefore, this 

systematic review aimed to examine DB exercise to 

reduce all kinds of medical problems through a Mendeley 

literature search with several topics identified for their 

feasibility. 

 

METHODS 

 

This systematic review consisted of literature 

search, selection based on inclusion and exclusion 

criteria, analysis, and drawing conclusions. Initially, 

literature search was performed on Mendeley Reference 

Manager, and the literature obtained was published 

between 2012-2021. The number of literatures obtained 

was 27, with details of 8 journal reviews and 19 studies 

in the form of direct clinical trials. The inclusion criteria 

were focused on the use of breathing exercise 

interventions and the results of previous studies or 

reviews should show positive results between breathing 

exercises and improvement of a number of medical 

problems. The medical problem in question could be in 

the form of physical illness or psychological disease. 

Other inclusion criteria were the existence of groups of 

variables or the existence of variations in the treatment of 

variables. The treatment for the variable was prioritized 

in the form of DB exercises, but other exercises that were 

still in the respiratory optimization corridor could also be 

included as comparison material. A study or review could 

be included in one of the treatment models in the previous 

sentence or both. The exclusion criteria were if in one 

study breathing exercises were combined with other 

exercises and the results of the study/review did not give 

positive results between breathing exercises and certain 

medical problems. 

Then, all potential studies which met the inclusion 

criteria were reviewed. The studies then were grouped by 

type, namely reviews and direct clinical trials. Each study 

is directly described based on the author, objectives, 

respondents, methods, and outputs. Meanwhile, each 

journal review is described based on the author, the 

purpose of the review, the number of studies collected, 

the respondents, and the variety of methods. The analysis 

used in this review was a comparison between studies 

and reviews. 

 

DISCUSSION 

 

This systematic review aimed to provide evidence 

on the benefits of breathing exercises for human health. 

The included studies were studies which assessed the 

effectiveness of breathing exercises. These interventions 

could be based on breathing and pursed-lip exercises, 

relaxation breathing exercises, and deep breathing. The 

result of analysis is seen in Table 1 and 2. 
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Table 1. Characteristics of research 

Writer Purpose Response Methods Outputs 

Ibai, 
López-de-

Uralde-
Villanueva, 
et al., 2018 
 

Primary: Evaluation of the 
addition of manual therapy 

and therapeutic exercise 
protocols to inspiring muscle 
exercises is more effective in 
increasing maximum 
inspiration pressure than 
inspiration muscle exercises 
separately. 
Secondary: Assesses the 

effects produced by these two 
interventions on 
measurements of spirometry 
and posture (forward head 
posture and thoracic 
kyphosis). 

43 patients 
Age: (18-60 

years old) 

Group 1 (n = 21): 
Inspiration muscle exercises  

(n = 21, 20 minutes). 
Group 2 (n = 20): 
Inspiration muscle exercises  
(20-minute sessions) combined 
with manual therapy programs 
(15-minute sessions) and therapy 
exercises (15-minute sessions). 
All groups exercised for 12 

sessions over 6 weeks 
(2 sessions per week). 

Maximum inspiration 
pressure, spirometry 

measurements, forward head 
posture, and thoracic 
kyphosis, at the beginning 
and after treatment. 

Chen, Yu-
Fen, et al., 

2017 
 

Evaluate the effectiveness of 
DB relaxation program in 

reducing anxiety. 

Unknown Variable group: 
Beck Anxiety Inventory test and 

biofeedback test for skin 
conductivity, peripheral blood 
flow, heart rate, and breathing 
rate. 
Control group: 
Without treatment. 
All groups were monitored for 8 
weeks. The variable group 

performed the test for 12 
sessions. 

Beck Anxiety Inventory 
score, peripheral 

temperature, heart rate, and 
breathing rate. 

Valenza 
M., et al., 
2014 

Evaluate that breathing 
techniques can improve 
anxiety and depression in 
inpatients due to COPD 
exacerbations. 

46 men 
Age: 67-86 
years old 

Variable group: 
Re-axation exercises, pursed-lip 
breathing (PLB), and active 
expiration, controlled breathing 
programs twice daily during 

hospitalization, physiotherapy 
(30 minutes), 3 minutes of rest 
when needed. 
Control group: 
Without treatment. 

Levels of dyspnea, anxiety, 
and mobility. 

Eherer A., 
et al., 2012 

Breathing exercises can 
relieve GERD. 

19 people Variable group (n = 10): 
Active breathing exercises. 
Control group (n = 9): 

Without treatment. 
All groups were monitored for 4 
weeks. 

pH-metri, quality of life 
score and PPI use after 9 
months. 

Langer D., 
et al., 2018 

Identify physiological 
mechanisms of increased 
dyspnea and endurance 
exercise after inspiring muscle 
training (BMI) in patients with 

COPD and low maximum 
inspiration pressure. 

Unknown Variable group: 
BMI exercises. 
Control group: 
Exercise with existing methods. 

Dyspnea levels, muscle 
endurance, and maximum 
inspiration pressure. 

Jerath R., et 
al., 2015 

This breathing technique can 
be used to reduce stress, 
anxiety, depression, and 
emotional disorders. 

Unknown Meditation group: 
Yoga and pranayama exercises. 
Treatment group: 
Using a previously existing 
treatment. 

Placebo group: 
Suggestive treatment. 

Levels of stress, anxiety, 
depression, and some 
emotional aspects. 

Balas M., et 
al., 2014 

Evaluate the effectiveness and 
safety of Awakening and 
Breathing Coordination, 
Delirium 
monitoring/management, and 
Early exercise/mobility 

(ABCDE) bundle in daily 
practice. 

296 patients 
Age: 
minimum 
19 years old 

Variable group: 
ABCDE bundle. 
Control group: 
Regular care. 
All groups were monitored from 
November 2010 to May 2012. 

The relationship between the 
implementation of bundles 
and ventilator releases, as 
well as the relationship 
between awakening and 
breathing cordination, 

delirium monitoring/ 
management, and early 
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exercise/mobility bundle and 
prevalence/duration of 
delirium and coma, early 
mobilization, mortality, 
return time, and change of 

residence. 

Vieira, D., 
et al., 
(2014) 

Effects of breathing exercises 
on breathing patterns and 
thoracic movements (lungs). 

15 
participants 
Age: 20-30 
years old 
BMI = 18.5 
– 29.9 
kg/m2 

Evaluation using optoelectronic 
plethysmography system with 
supine body position and slope of 
45°. Continued with random 
breathing exercises (DB and 
intercostal peeling). 

Tidal volume and breathing 
rate. 

Seo K., et 
al., (2017) 

The effect of inspirational DB 
exercises and pursed-lip 
expiratory breathing exercises 
on the activation of chronic 
stroke patients' respiratory 
muscles. 

30 stroke 
patients 

Variable group (n = 15): 
15-minute DB exercise and 15-
minute oral expiratory breathing 
exercise. 
Control group (n = 15): 
Basic exercise treatment and auto 
med. 

All groups exercised 5 times per 
week for 4 weeks. 

Activation rate of respiratory 
muscles. 

Nirmalasari 
N., et al. 
(2020) 

Knowing the effect of deep 
breath exercise combined with 
active range of motion to 
physiological responses in 
CHF patients. 

32 patients 
Age: Over 
17 years old 

Variable groups: 
Deep breathing exercises as 
many as 30 times, followed by a 
gradual active range of motion on 
the hands, feet, hips, and knees 
with each movement performed 

5 times. The intervention was 
performed 3 times a day for 3 
days. 

Cystol, diastole and 
frequency of breathing. 

Wibrata D., 
et al., 
(2019) 

Evaluating the effects of 
breathing exercises: PLB and 
DB in COPD patients. 

16 patients 
Age: 40-75 
years old 

Experimental group (n = 8): 
Receive pursing lip breathing 
exercises and DB. 
Control group (n = 8): 
Without treatment. 

All groups were monitored for 4 
weeks. 

Frequency of COPD attacks. 

Lee H., et 
al., (2014) 

Comparing differences in 
respiratory pressure and lung 
function and the effectiveness 
of assistive breathing exercises 
based on the walking ability of 

a child with CP. 

23 people 
Gender: 11 
men and 12 
women 
 

Group 1 (n = 12): 
Walk independently. 
Group 2 (n = 11): 
Walking with aids. 
Each group was directed to walk 

on a respirator for 20 minutes 3 
times per week within 4 weeks. 
In addition, each group continued 
to get therapy for 30 minutes 2-3 
times a week with a focus on 
motor and functional activities. 

Maximum inspiration 
pressure (MIP), maximum 
expiratory pressure (MEP), 
forced vital capacity (FVC), 
forced expiratory volume per 

second (FEV1), peak flow of 
expiration (PEF). 

 

Table 2. Characteristics of  the review 

Writer Purpose Number of studies  

collected 

Subjects Variety of methods 

Castilho T., et al., 
2018 
 

Describe the effects of inspiration 
muscle exercises and breathing 
exercises in children with asthma 
through a systematic literature review. 

8 studies 288 children  with    
asthma 
Age: 15  years old 

Observational: 2  studies. 
Inspiration muscle training: 
6 studies. 

Lu Y., et al., 2020 
 

Evaluated the effects of breathing 
exercises on lung function, muscle 

strength breathing, exercise capacity, 
dyspnea, and HRQOL in subjects with 
COPD. 

13 studies 
(period  1  January  

2008 - 31  December  
2018) 

998 subjects DB, yoga, breathing 
exercises, and singing. 

Mayer A., et al., 
2018 

Conduct a systematic review of 
crossovers, randomized and quasi-
randomized controlled trials 
investigating the acute effects of  PLB 

use in exercise performance, dyspnea, 
respiratory parameters, and oxygen 

8 studies Number      
unknown, but 
minimum age: 40 
years old  

  

PLB 
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Breathing exercises are a series of exercises that can 
be performed to influence breathing patterns. It can 

optimize thoracoabdominal motion. It has many forms, 

one of which is DB which aims to increase lung 

ventilation.25 In a systematic review, breathing exercises 

can relieve various diseases such as asthma, GERD, pain 

management, anxiety, COPD, stroke, CHF, 

gynecological cancer, lung cancer, and delirium. 

Asthma is a serious public health problem. 

Symptoms of asthma exacerbations can be fatal and are 

more frequent and more serious in high-risk patients or 

patients with uncontrolled asthma.15,17 In asthmatic 

patients, inspiratory muscle training combined with 
conventional therapy and a therapeutic exercise program 

are more effective than its separately application, hence 

it can increase maximum inspiratory pressure and 

improve forward head posture.26 In addition, BMI 

breathing exercises in children with asthma have 

benefits, namely increasing inspiratory and expiratory 

muscle strength.27 Therefore, breathing exercises are 

widely used for asthma management in both adults and 

children. 

COPD can cause dyspnea and reduced lung 

function.28 One of the therapies used in COPD patients is 
breathing exercises. It is performed in many forms such 

as BMI. It is effective for increasing inspiratory muscle 

strength, quality of life, and reducing dyspnea.29 

Breathing exercises for COPD patients can also be 

performed at home. In addition, deep breathing exercises 

are also effective for people with COPD and can reduce 
dyspnea.30 

For people with anxiety and depression, DB 

relaxation training programs are effective in reducing 

anxiety.31,32 In GERD patients, breathing exercises can 

improve quality of life and reduce the use of acid 

suppressants.33,34 

Breathing exercises are also effective for pain 

management. Based on previous studies, breathing 

exercises combined with inhalation and deep expiration 

in pregnant women are effective in reducing pain and 

shortening the length of the second stage of labor.35 

In CHF patients, deep breathing exercises and 
active range of motion reduce systolic significant.36 

Respiratory rehabilitation exercises are thought to induce 

a positive effect on the respiratory muscles of stroke 

patients through DB and PLB exercises.37 

From previous study, it was found that breathing 

exercise can reduce physiological failure in gynecologic 

cancer patients who are undergoing therapy. Breathing 

exercises have a significant impact on decreasing piper 

fatigue scale (PFS) scores when performed for 30 

minutes 4 times per day.38 

Critically ill patients in the ICU who were managed 
with ABCDE bundle spent 3 more days breathing 

unaided, reducing delirium, and easier to be mobilized 

during their ICU staying than patients who were treated 

with usual care. Therefore, breathing exercises can 

reduce delirium in patients in the ICU.1 

 

saturation during exercise in patients 
with COPD.   

Yang Y., et al., 
2012 

Evaluation of PLB effects combined 
with  DB training on lung function and 
exercise capacity in patients with 

COPD. 

15 studies 1098 people 
Treatment group: 
570  people. 

Control group: 
520  people. 

Treatment group: PLB 
exercises  combined  with  
DB. 

Control group:  
No  treatment. 

Qiu K., et al., 
2020 

Evaluate the effects of breathing 
exercises on GERD patients, i.e. 
symptoms that arise can be reduced. 

7 studies 194 patients  and 
16 healthy people   

DB:  63  patients. 
General breathing  muscle 
exercises: 41  people. 
Intramuscular  muscle 
breathing: 20  people. 

Abdominal breathing and  
medication: 10  patients. 
Treatment only: 29  patients. 
Placebo group: 16 patients. 
Non-treatment: 31  patients. 

Santino T., et al., 
2020 

Evaluate the level of confidence in the 
efficacy of breathing exercises in 
people with asthma problems. 

22 studies  (9 RCT 
studies  and 13 
reviews) 

2880 people Variable  group: 
Yoga: 14 studies 
Buteyko: 1 study 

Buteyko and pranayama: 1 
study 
Papworth: 1 study 
DB: 1  study 
Others:4  studies 
Control  group: 
No treatment: 20  studies 
Asthma education: 2  studies 

Beaumont M., et 
al., 2018 

Verification of  inspiratory muscle 
training (IMT) effects using threshold 
devices in COPD patients on dyspnea, 
quality of life, exercise capacity, and 
inspiring muscle strength, and 
additional effects on PR-related BMI 
dyspnea (pulmonary rehabilitation). 

37 studios Unknown IMT 
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Breathing exercises are known to have benefits in 

children with CP. It is also explained that children who 
cannot walk independently perform breathing exercises. 

It can strengthen the respiratory muscles and help the 

child's development to walk independently. This is 

proved by MIP, MEP, FVC, FEV1, and PEF. In children 

with CP who walked alone, these parameters give more 

significant changes than children with CP who could not 

walk independently.39 

The studies included in Table 1 and 2 used various 

breathing exercise methods on variable groups. There 

were studies that specifically mentioned the breathing 

exercise in question, some only mentioned in general 

terms. In the description of various studies and reviews 
in Table 1 and 2, DB exercises were the most used. All 

studies with DB methods gave positive results in the 

improvement of various medical problems. Therefpre, 

based on this review, DB exercise method is the most 

recommended method. 

From the description, breathing exercises have 

many benefits for adult patients and children as well as 

for healthy people and even for runners. Hence, breathing 

exercises can be a supportive therapy to light symptoms 

of the disease for the patients. 

 

SUMMARY 

 

Breathing exercises can light some medical 

symptoms, both physically and psychologically. The 

majority of studies used DB exercises as a treatment 

which gave positive results due to reduced disease 

problems. 

 

Acknowledgments 

The authors would like to express gratitude to 

Department of Physics, Sepuluh Nopember Institute of 

Technology and Department of Anatomy, Histology, dan 

Pharmacology, Faculty of Medicine, Universitas 

Airlangga. 

 

Conflict of Interest 

The author stated there is no conflict of interest in this 

study. 

 

Funding  

This study does not receive any funding 

 

Author’s Contributions 

Concept and design: ALM. Data collection: HYZ and 

UQH. Analysis and data interpretation: ALM and UQH. 

Article draft: HYZ. Critical revision: AR and AL. 

Stastitical expertise: ALM, HYZ, and UQH. Final check: 

AR, AL, and AD. All authors contributed and have 

approved the final version. 

 

 

 

REFERENCES 

 

1.  Balas MC, Vasilevskis EE, Olsen KM, et al. 

Effectiveness and Safety of the Awakening and 

Breathing Coordination, Delirium 

Monitoring/Management, and Early 

Exercise/Mobility Bundle. Crit Care Med 2014; 42: 

1024–1036. 

2.  Kasiati NS, Rosmalawati NWD. Kebutuhan Dasar 

Manusia I. Jakarta: Pusdik SDM Kesehatan Badan 

Pengembangan dan Pemberdayaan Sumber Daya 

Manusia Kesehatan, 2016. 
3.  Lockett E, Nunez K. What is a Normal Respiratory 

Rate for Adults and Children? Healthline Media, 

https://www.healthline.com/health/normal-

respiratory-rate (2021). 

4.  Warsono W, Fahmi FY. Peran Latihan Pernafasan 

terhadap Nilai Kapasitas Vital Paru pada Pasien 

Asma (Literatur Review). Care J Ilm Ilmu Kesehat 

2016; 4: 132–138. 

5.  Irianto K. Anatomi dan Fisiologi. Bandung: 

Alfabeta, 2014. 

6.  Janet MKS, Gowri DPM. Effectiveness of Deep 

Breathing Exercise on Blood Pressure among 
Patients with Hypertension. Int J Pharma Bio Sci; 

8. Epub ahead of print 20 January 2017. DOI: 

10.22376/ijpbs.2017.8.1.b256-260. 

7.  Sundram BM, Dahlui M, Chinna K. ‘Taking My 

Breath Away by Keeping Stress at Bay’ - An 

Employee Assistance Program in the Automotive 

Assembly Plant. Iran J Public Health 2014; 43: 

263–272. 

8.  Benson H. Relaxation Response. In: Goleman D, 

Gurin J (eds) Mind, Body Medicine : How to Use 

Your Mind for Better Health. New York: Consumer 
Reports Books, 1993. 

9.  Busch V, Magerl W, Kern U, et al. The Effect of 

Deep and Slow Breathing on Pain Perception, 

Autonomic Activity, and Mood Processing--An 

Experimental Study. Pain Med 2012; 13: 215–228. 

10.  Ma X, Yue Z-Q, Gong Z-Q, et al. The Effect of 

Diaphragmatic Breathing on Attention, Negative 

Affect and Stress in Healthy Adults. Front Psychol 

2017; 8: 874. 

11.  Christakis I, Pagkratis MT, Varvogli L, et al. 

Measuring the Stress of the Surgeons in Training 

and Use of a Novel Interventional Program to 
Combat It. J Korean Surg Soc 2012; 82: 312–316. 

12.  World Health Organization (WHO). World Health 

Day 2013: measure your blood pressure, reduce 

your risk. Geneva, 2013. 

13.  Corlateanu A, Covantev S, Mathioudakis AG, et al. 

Prevalence and Burden of Comorbidities in Chronic 

Obstructive Pulmonary Disease. Respir Investig 

2016; 54: 387–396. 

14.  Brightling CE, Gupta S, Gonem S, et al. Lung 

Damage and Airway Remodelling in Severe 

Asthma. Clin Exp Allergy 2012; 42: 638–649. 
 

 

 

111 



JURNAL RESPIRASI, MAY 2022, VOL 08 (02); 106-112 

 
    

15.  (GINA) GI for A. Global Strategy for Asthma 

Management and Prevention 2018. Wisconsin, 
2018. 

16.  Zhang X, Köhl J. A Complex Role for Complement 

in Allergic Asthma. Expert Rev Clin Immunol 2010; 

6: 269–277. 

17.  World Health Organization (WHO). Asthma. 

Geneva, 2022. 

18.  World Health Organization (WHO). Global Report 

on Chronic Heart Failure. France, 2016. 

19.  Sepdianto TC, Tyas MDC, Anjaswarni T. 

Peningkatan Saturasi Oksigen Melalui Latihan 

Deep Diaphragmatic Breathing pada Pasien Gagal 

Jantung. J Ilmu Keperawatan dan Kebidanan; 1. 
20.  Richter JE, Rubenstein JH. Presentation and 

Epidemiology of Gastroesophageal Reflux Disease. 

Gastroenterology 2018; 154: 267–276. 

21.  Ferretti G, Girardis M, Moia C, et al. Effects of 

Prolonged Bed Rest on Cardiovascular Oxygen 

Transport during Submaximal Exercise in Humans. 

Eur J Appl Physiol Occup Physiol 1998; 78: 398–

402. 

22.  Heo K. The Effect of Aerobic Exercise Training on 

Physical Fitness and Inflammatory Markers in 

Stroke Pateints. Seoul National University, 2008. 
23.  Nevid JS, Rathis SA, Greene B. Psikologi 

Abnormal Jilid I. 5th ed. Jakarta: Erlangga, 2005. 

24.  Sitorus FSSAB, Mogi TI, Gessal J. Prevalensi Anak 

Cerebral Palsy di Instalasi Rehabilitasi Medik 

RSUP Prof. Dr. R. D. Kandou Manado Periode 

2015. JKK (Jurnal Kedokt Klin 2016; 1: 14–19. 

25.  Vieira DSR, Mendes LPS, Elmiro NS, et al. 

Breathing Exercises: Influence on Breathing 

Patterns and Thoracoabdominal Motion in Healthy 

Subjects. Brazilian J Phys Ther 2014; 18: 544–552. 

26.  López-de-Uralde-Villanueva I, Candelas-

Fernández P, De-Diego-Cano B, et al. The 
Effectiveness of Combining Inspiratory Muscle 

Training with Manual Therapy and a Therapeutic 

Exercise Program on Maximum Inspiratory 

Pressure in Adults with Asthma: A Randomized 

Clinical Trial. Clin Rehabil 2018; 32: 752–765. 

27.  Castilho T, Itaborahy BDH, Hoepers A, et al. 

Effects of Inspiratory Muscle Training and 

Breathing Exercises in Children with Asthma: A 

Systematic Review. Journal of Human Growth and 

Development 2020; 30: 291–300. 

28.  Wibrata DA, Putri RNA, Annisa F, et al. The Effect 
of Breathing Exercises: Pursed-Lips Breathing and 

Diaphragm Breathing in COPD Patients. In: 

International Conference of Kerta Cendekia 

Nursing Academy. Sidoarjo: Kerta Cendekia 
Nursing Academy, 2019, pp. 8–11. 

29.  Beaumont M, Forget P, Couturaud F, et al. Effects 

of Inspiratory Muscle Training in COPD Patients: 

A Systematic Review and Meta-Analysis. Clin 

Respir J 2018; 12: 2178–2188. 

30.  Lu Y, Li P, Li N, et al. Effects of Home-Based 

Breathing Exercises in Subjects with COPD. Respir 

Care 2020; 65: 377–387. 

31.  Chen Y-F, Huang X-Y, Chien C-H, et al. The 

Effectiveness of Diaphragmatic Breathing 

Relaxation Training for Reducing Anxiety. 

Perspect Psychiatr Care 2017; 53: 329–336. 
32.  Valenza MC, Valenza-Peña G, Torres-Sánchez I, et 

al. Effectiveness of Controlled Breathing 

Techniques on Anxiety and Depression in 

Hospitalized Patients with COPD: A Randomized 

Clinical Trial. Respir Care 2014; 59: 209–215. 

33.  Moore, Dalley, Arthur F., Agur, AMR., KL. 

Clinically Oriented Anatomy. 2014. 

34.  Qiu K, Wang J, Chen B, et al. The Effect of 

Breathing Exercises on Patients with GERD: A 

Meta-Analysis. Ann Palliat Med 2020; 9: 405–413. 

35.  Yuksel H, Cayir Y, Kosan Z, et al. Effectiveness of 
Breathing Exercises during the Second Stage of 

Labor on Labor Pain and Duration: A Randomized 

Controlled Trial. J Integr Med 2017; 15: 456–461. 

36.  Nirmalasari N, Mardiyono M, Dharmana E, et al. 

Deep Breathing Exercise and Active Range of 

Motion Influence Physiological Response of 

Congestive Heart Failure Patients. Nurse Media J 

Nurs; 10. Epub ahead of print 28 April 2020. DOI: 

10.14710/nmjn.v10i1.25318. 

37.  Mayer AF, Karloh M, Dos Santos K, et al. Effects 

of Acute Use of Pursed-Lips Breathing during 

Exercise in Patients with COPD: A Systematic 
Review and Meta-Analysis. Physiotherapy 2018; 

104: 9–17. 

38.  Mulhaeriah, Afiyanti Y, Achmad EK, et al. 

Effectiveness of Relaxation Breathing Exercise on 

Fatigue in Gynecological Cancer Patients 

undergoing Chemotherapy. Int J Nurs Sci 2018; 5: 

331–335. 

39.  Lee HY, Kim K. Can Walking Ability Enhance the 

Effectiveness of Breathing Exercise in Children 

with Spastic Cerebral Palsy? J Phys Ther Sci 2014; 

26: 539–542. 

 

 

 

 

 

112 


	Optimal Diaphragmatic Breathing Patterns through Exercise Can Light Some Medical Problems
	Asmaul Lutfi Marufah1, Hilmy Yafi Zuhair1, Ulfi Qomariyah Hanum1, Agus Rubiyanto1,
	Astri Dewayani2,3, Abdurachman Latief2*
	INTRODUCTION
	METHODS
	DISCUSSION
	SUMMARY
	Breathing exercises can light some medical symptoms, both physically and psychologically. The majority of studies used DB exercises as a treatment which gave positive results due to reduced disease problems.
	Acknowledgments
	The authors would like to express gratitude to Department of Physics, Sepuluh Nopember Institute of Technology and Department of Anatomy, Histology, dan Pharmacology, Faculty of Medicine, Universitas Airlangga.
	Conflict of Interest
	The author stated there is no conflict of interest in this study.
	Funding
	This study does not receive any funding
	Author’s Contributions
	Concept and design: ALM. Data collection: HYZ and UQH. Analysis and data interpretation: ALM and UQH. Article draft: HYZ. Critical revision: AR and AL. Stastitical expertise: ALM, HYZ, and UQH. Final check: AR, AL, and AD. All authors contributed and ...
	REFERENCES
	39.  Lee HY, Kim K. Can Walking Ability Enhance the Effectiveness of Breathing Exercise in Children with Spastic Cerebral Palsy? J Phys Ther Sci 2014; 26: 539–542.

