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Abstract: Chronic obstructive pulmonary disease (COPD) is a serious illness leads to increase mortality among old 

adults every year. Breathing exercises aim to reduce dyspnea. In stable patients, diaphragmatic breathing with 

pursed lips can improve the oxygenation, reduce breathing frequency and dyspnea. Aim of the study: was to 

examine the effect of combining diaphragmatic and pursed lips breathing exercises on the clinical outcomes of 

elderly patients with COPD. Subjects & Method: Design: A quasi-experimental design with pre and posttest was 

adopted. Setting: The study was carried out at the inpatient units and outpatient clinics of the chest hospital in Al-

Mahalla, El-Gharbiya Governorate, Egypt. Subjects: A total of 105 elderly patients. Tools: Three tools were used 

to collect the data included the structured interview questionnaire, COPD Assessment Test, and Dyspnea-12 scale. 

Results: The mean age of the participants was 68.3 ± 7.2 years old. One third of them were farmers and 45% were 

workers who were exposed to respiratory occupational hazards and had low income (51.4%). The reported risk 

factors for the disease were the exposure to gases and chemicals during work (45%), cigarette smoking (36.2%), 

illiteracy (32.4%), living in poor ventilated houses (22.9%), history of lung infections during childhood (24.8 %), 

coal heating (15.2%), and family history (15.2%). There was a statistically significant difference between the pre 

and posttest regarding the patient's dyspnea scale score, respiratory rate, SaO2, CAT scale score, and pulse (P < 

0.001*). Conclusion: The elderly who practiced the diaphragmatic plus pursed lips breathing exercise had better 

clinical outcomes than the pretest. They had a reduction in respiratory rate, dyspnea and CAT score, pulse, and 

increased SaO2 during the posttest. Recommendations: The diaphragmatic plus pursed lips breathing exercise 

should be integrated within the plan of care and the patients should incorporate this breathing exercise into their 

lifestyle to reduce their exacerbations and hospital readmission. 

Keywords: Chronic obstructive pulmonary disease (COPD), elderly, diaphragmatic and pursed lips breathing 

exercise. 

1.   INTRODUCTION 

Chronic obstructive pulmonary disease (COPD) is a common complex, preventable and treatable disease (Cortopassi & 

Gurung, 2017; Houben-Wilke et al., 2018). It is an abnormal inflammatory lung condition (Rabe & Watz, 2017) 

characterized by persistent airflow limitation (Al Karn et al., 2018) that occurs due to obstructive bronchiolitis and 

emphysema (Hayashi et al., 2018). It is the leading cause of morbidity and mortality worldwide and has a major impact on 

personal, social, and economic status (Katherine, Safka & Andrew, 2014; Cortopassi & Gurung, 2017). In addition, the 

lost productivity and high treatment cost can affect the nation on a broader scale (Hossain et al., 2018). 
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The number of COPD patients worldwide increased from 227 million cases to 384 million cases with 11.7% prevalence, 

where the highest prevalence occurred in the United States and Southeast Asia (Bafadhel, 2016). It is expected to become 

the third leading cause of death in the world by 2030  (Shergis et al., 2014; Burney et al., 2015) and still increasing with 

an aging population (Incalzi et al., 2014; Soriano et al., 2017; Agustí & Faner, 2018). Globally, chronic obstructive 

pulmonary disease is estimated to cause 3.17 million deaths in 2015 which representing 5% of all global deaths in the 

same year. More than nine percent of deaths from the disease occur in low and middle income countries (WHO, 2016).  

The overall prevalence of COPD in the Chinese adult population is 8.6% (Wang, Xu, & Yang, 2018). In Egypt, the 

prevalence of the disease was 9.6% (Tageldin et al., 2012) while the recent studies report a high percentage (20.7%) 

among patients aged more than forty years with a history of smoking of 20 packs of cigarette per year (Metwally et al., 

2017). Additionally, the numbers of smokers in Egypt has doubled over the past 15 years (WHO, 2015) which predicts an 

increase in the number of patients who will be suffered from the disease.  

COPD is more prevalent in elderly people (10%) (Agustí & Faner, 2018) and leads to premature aging (Karametos et al., 

2019), reduces the lifespan and quality of life among the affected population (Hossain et al., 2018), and needs high 

healthcare costs (Jansson et al., 2015). It is a major reason for morbidity and mortality (WHO, 2016). It causes 

breathlessness, exercise intolerance, cough, difficulty with daily activities, infections, hospitalization (GOLD, 2017), 

reduces of gas exchange, airflow obstruction, right atrial overload and ventricular overload, and hypertrophy (Song et al., 

2017). Many people with this illness have multiple other disorders (Vanfleteren et al., 2016) such as cardiovascular 

comorbidities (Roversi et al., 2018), carcinoma, anxiety, mental disorders, substance abuse, musculoskeletal and 

connective tissue disorders (Yazdi et al., 2018), and impaired pulmonary function (Medina-Mirapeix et al., 2018).  

The major risk factors of COPD are tobacco smoking (GBD, 2015; GOLD, 2015; Lim et al., 2015), passive smoking 

(Zhang et al., 2018), occupational irritants (Diaz-Guzman & Mannino, 2014; Zhang et al., 2018), air pollution (DeVries et 

al., 2016), poor indoor air quality (WHO, 2018), biomass fuels (Schayck, Boudewijns, 2017), family history, low birth 

weight, childhood infections, smoke from home cooking and heating fuels, industrial dust and chemical fumes (Ryu et al., 

2015; GOLD, 2017), exposure to dust, gas, damp, cold, foggy environment, or a combination of them (Zhang et al., 

2018). 

Chronic dyspnea, cough, sputum production, and exercise limitation are the common symptoms of COPD (Ford, 2015; Al 

Karn et al., 2018). During the course of the disease, many patients are frequently hospitalized due to exacerbations or 

other causes (Ford, 2015). In addition, skeletal muscle dysfunction can appear in the early stage of the disease (Passey et 

al., 2016).  Hence, the cornerstone of diagnosis and monitoring of the patients is the assessment of lung function (Kaplan 

& Thomas, 2017) to determine airflow limitation measured by post-bronchodilator spirometry (Vogelmeier et al., 2017). 

In elderly patients, the diagnosis tends to lead the appearance of other comorbid conditions (Tényi et al., 2018).  

The treatment of COPD included the pharmacological and non-pharmaceutical therapies (Abraham & Symons, 2015; 

Bafadhel, 2016; Viniol & Vogelmeier, 2018). The goals of treatment contain decrease exacerbations and hospitalizations, 

reduce dyspnea, slow progression of the disease, and decrease the mortality (Horita et al., 2017). First, the non-

pharmacological therapy such as walking or breathing exercise (Ding et al., 2014; Shirley et al., 2016) provides 

symptomatic improvement and better quality of life (Katherine, Safka & Andrew, 2014). The cessation of smoking 

(Dhariwal al., 2014; Katherine, Safka & Andrew, 2014), corticosteroids, and inhaled bronchodilators are the main 

treatment (Horita et al., 2017). Long acting muscarinic antagonists and long-acting β2-agonists, with or without inhaled 

corticosteroids are the treatments of choice (GOLD, 2017). The additional therapies include vaccinations, oral 

phosphodiesterase inhibitors, oxygen therapy, and pulmonary rehabilitation (Horita et al., 2017). Also, the patient should 

eat a healthy diet to maintain good health (Berthon & Wood, 2015). 

Dyspnea is the symptom most frequently leads patients to seek medical attention (Miravitlles et al., 2014). It must be 

considered during provision of the nursing care. Reducing dyspnea and fatigue is an important part of the pulmonary 

rehabilitation program (Ghanbari et al., 2018; Lee & Kim, 2019) that can be achieved by practice of breathing exercises 

(Daabis et al., 2016; Al Karn et al., 2018) which help the patient to return to the maximum level of independence in the 

community (Augustin & Wouters, 2017). Including exercises in the management of COPD leads to long-term clinical 

benefits (Ramos et al., 2019). It improves the chest wall volumes and oxygenation, and reduces breathing frequency 
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without increasing dyspnea. The exercises may play a role in care and symptom management and be included in routine 

patient care (Mendes et al., 2018). It can control symptoms, alleviate the progression, improve the exercise capacity and 

skeletal muscle function, and improve quality of life of the patients (Burtin & Hebestreit, 2015).  

Several breathing approaches have been reported by the researchers including pursed lips breathing and diaphragmatic 

breathing.  The pursed lips breathing is a ventilatory strategy frequently adopted spontaneously by patients with COPD to 

relieve dyspnea (Hillegass, 2017; Mayer et al., 2018). It is effective to reduce respiratory rates (Cancelliero-Gaiad et al., 

2014), improve oxygenation (Sakhaei et al., 2018), adjust the blood pressure, and prevent cardiovascular complications 

(Mayer et al., 2017). While, diaphragmatic breathing can be safely recommended for the clinically stable COPD patients 

(Nair et al., 2019). It is one of breathing exercises to increase the chest wall tidal volume and reduce breathing frequency. 

It is a low cost exercises and do not require special instrumentation or continuous assistance of a health care provider 

(Mendes et al., 2018).  

The nurse must be aware of the importance of measuring respiratory rate (Wheatley, 2018) because it is part of a full 

patient assessment (Kelly, 2018). It is useful for measuring decline or recovery (Wheatley, 2018). She should promote 

support and advice to the patients and their families to proactively treat their disease, and assess the patient ability to do 

the activities of daily living (Gustafsson & Nordeman, 2018). Teaching the patient to live with the disease, handling 

symptoms and accepting limitations (Houben-Wilke et al., 2017) also considered a vital role. The nurse can play an 

effective role in educating the patient about breathing exercises (Wade, 2017). Diaphragmatic and pursed lips breathing 

has long been incorporated as treatment components in pulmonary rehabilitation (Daabis et al., 2016: Loprinzi et al., 

2016). It is one of the most important non-pharmacological interventions for breathing difficulty in patients with COPD 

(Booth et al., 2011). The diaphragmatic plus pursed lips breathing provides better benefits of the two breathing exercises. 

The nurse should instruct the patient to perform diaphragmatic breathing and then exhale the air with lips partially closed. 

Mendes et al., (2018) stated that the diaphragmatic plus pursed lips breathing exercise can promote a significant increase 

in chest wall tidal volume and its compartments as well as a reduction in respiratory rate. The combination of the two 

breathing exercises can provide better patient clinical outcomes.   

Significance of the study:  

COPD causes 3.15 million deaths per year (WHO, 2017). The noticed prevalence in Egypt was 20.7% (Metwally et al., 

2017). It is more prevalent in elderly people (10%) (Agustí & Faner, 2018). It can reduce the lifespan and quality of life in 

addition to the lost productivity and high treatment cost (Hossain et al., 2018). It causes many health problems including 

breathlessness (GOLD, 2017), airflow obstruction (Song et al., 2017), cardiovascular comorbidities (Roversi et al., 2018), 

carcinoma, mental disorders, substance abuse, musculoskeletal disorders (Yazdi et al., 2018), and impaired pulmonary 

function (Medina-Mirapeix et al., 2018).   

In stable elderly patients with COPD, breathing exercises can improve the pulmonary function parameters and dyspnea 

scores (Al-Karn et al., 2018). Diaphragmatic breathing with pursed lips can improve the oxygenation and reduce 

breathing frequency. The addition of pursed lips breathing to diaphragmatic breathing provides better changes in 

breathing parameters (Mendes et al., 2018). The nurse should instruct the patient to perform the diaphragmatic breathing 

technique and then exhale the air with lips partially closed. So, the geriatric and community health nurses should play 

their vital role in educating the elderly patients with COPD about the practice of diaphragmatic pursed lips breathing 

exercise to reduce dyspnea and improve their clinical outcomes.  

Aim: the study aimed to examine the effect of combining diaphragmatic and pursed lips breathing exercises on the 

clinical outcomes of elderly patients with COPD. 

Research hypothesis: 

1- Elderly patients who will practice the diaphragmatic plus pursed lips breathing exercise will have better clinical 

outcomes than the pretest. 

2- Elderly patients who will practice the diaphragmatic plus pursed lips breathing exercise will have a reduction in 

respiratory rate and dyspnea scale score than the pretest. 
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2.   SUBJECTS AND METHOD 

Research Design: Quasi-experimental research design with pre- posttest was used to examine the effect of combining 

diaphragmatic and pursed lips breathing exercises on the clinical outcomes of elderly patients with COPD. This design is 

one type of the quasi-experimental designs in which the data collected from the research subjects both before and after 

introducing the intervention (Nieswiadomy, 2012). 

Study setting: The study was carried out at the inpatient units and outpatient clinics of the chest hospital in Al-Mahalla, 

El-Gharbiya Governorate, Egypt. 

Subjects: A purposive sample consisted of 105 elderly patients who fulfilled the following inclusion criteria:-  

 Aged 60 years and more, 

 Patients with stable COPD, 

 Alert and agree to participate in the study. 

 The exclusion criteria were: 

 The history of recent exacerbation at the last 4 weeks 

 Need for home oxygen therapy. 

Calculation of the sample size: In order to calculate the required sample size, the researchers used the online creative 

research systems sample size calculator website. It has been searched, reviewed and checked for the calculated results 

based on known formulas for common research objectives (Meysamie et al., 2014). The flow rate of the target population 

with this specific inclusion and exclusion criteria at the free inpatient units were 916 patients per year. With a 95% level 

of confidence (error=5 %) and a study power of   91% the required sample size was equal 105 patients.  

Tools for data collection: three tools were used to collect the data from the elderly patients included the following: 

I. Structured interview questionnaire: It was designed by the researchers based on review of the related literatures. It 

involved three parts: 

Part1:- Socio-Demographic characteristics such as age, sex, residence, marital status, educational level, working 

condition, previous occupation, and economic status.   

Part2:-Medical history and health related data: This included questions about the client's complaints, past and present 

medical histories, medications, and duration of the disease. It also, included questions about the risk factors for the disease 

such as smoking, exposure to chemicals, dusts, and gases.  

Part3:-Bio-physiological measurements: This included the respiration, blood pressure, pulse, arterial blood oxygen 

saturation (SaO2), weight, height and body mass index (BMI). The BMI was estimated by dividing weight in kilogram by 

squared height in meters [BMI = weight (kg)/height (m)
2
]. A BMI of less than 18.5 was underweight, a BMI from 18.50 

to 24.99 was considered normal, BMI from 25 to 29.9 was considered overweight, and BMI more than 30 was considered 

as obese (WHO, 2006). 

2- The COPD Assessment Test (CAT) questionnaire: It is a simple tool for assessment of the health status of COPD 

patients. It has eight items covering cough, phlegm, chest tightness, breathlessness, activity limitation, confidence, sleep, 

and energy. Each item is scored from 0 to 5 giving a total score ranging from zero to forty, corresponding to the best and 

worst health status in patients with COPD, respectively (Jones, Tabberer, & Chen, 2011). 

3-Dyspnea-12 (D-12) scale: It is a useful tool to assess dyspnea in the clinical practice which covers of twelve items and 

assesses the quality of this symptom, its severity and the emotional response. The 7 related to the quality of the sensation 

of dyspnea and 5 related to the emotional response to this sensation. Each item was graded in terms of its intensity using a 

four point scale (from 0 to 3), with higher scores representing greater severity (Alyami et al., 2015). 
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Validity and reliability of the tools: 

The tools were developed by the researchers after a review of the related literature and tested for its content validity. 

Validity indicated the degree to which the tool measures what it was expected to measure, therefore, in this study, the 

questionnaire content validity was determined by a panel of three experts. Changes were carried out according to their 

judgment on the clarity of the sentences and relevance of the contents. Reliability was assessed by applying the 

questionnaire to ten clients using test-retest. Also, CAT questionnaire had an internal consistency with a Cranach's alpha 

of 0.88 (Jones et al., 2009). Similarly, the Arabic version of dyspnea questionnaire demonstrated good reliability 

(correlation coefficient = 0.94) ( Alyami et al., 2015). 

Pilot study: 

It was conducted on 10 older adults with COPD. This sample was excluded from the total subjects. The pilot study was 

carried out to test the applicability and clarity of the constructed questionnaire and detect any problems that might arise 

during the study. 

Fieldwork: 

 Before conducting the study, an official letter was issued from the Faculty of Nursing, Fayoum University and 

forwarded to the director of Al Mahalla Hospital for Chest Diseases, Tanta, Egypt to obtain the permission to attend the 

clinics. Then, the study purpose and schedule of data were clarified. 

 The data collection period was covered a period of four months, from the beginning of January 2019 till the mid of 

April 2019 at the inpatient unit and the outpatient clinic of the chest hospital from 9 AM to 2 PM, three days per week. 

 Interviewing and assessment phase: Initially, clinical and demographic data were collected. The average time taken 

for completing each sheet was around 30-45 minutes, this according to the interviewers‟ level of understanding and 

comfort. Older adults with COPD who fulfilled the inclusion criteria were interviewed individually by the researchers in 

the waiting area of the clinics\ inpatient rooms using the tools of research in order to obtain the baseline data (Pre-test). 

The aim of the study was explained for each patient to give assurance about the confidentiality of information offered and 

to gain their maximum cooperation. The telephone numbers of all participants were taken in order to arrange for the 

program practice, continuous reminders the elderly client of the breathing exercise training, assessment of the state of 

health, and receive any advice on the problems facing them while practicing. 

 Exercise implementation:  

Before the exercise implementation, the researchers prepare the environment to be quiet and comfortable, well ventilated, 

and have sufficient lighting. The participants learned how to perform the diaphragmatic plus pursed lips breathing 

exercise: 

-  Clear the mind from the things that are stressing.  

- Sit down on a chair or bed with street back as possible or lie on top of the bed or on the floor with pillows under the 

head and knees, if preferred.  

- Take a normal breath in slowly through the nose keeping the mouth closed as if smelling a flower.  

- Purse the lips. Breathe out slowly through the pursed lips. 

- Place one of the patient hands on the belly just below the ribs and the other hand at the top of the chest. Breathe slowly 

through the nose until the patient belly moves on the hand as far as it goes.  

- Keep the other hand on the chest of the patient. 

- The client should practice the techniques for about 3-5 minutes at a time and at least 3- 5 times daily. 

- Try doing the exercise at fixed times every day to strengthen the habit. With regular practice, this technique will 

become easier and become part of the patient's daily breathing. 
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 The researchers were distributing the designed manual booklet on each participant in order to clarify the technique. 

This booklet contains the illustrative colored pictures and the main points of each step. Teaching methods included the 

role-playing, demonstration and re- demonstration to ensure correct technique performance. The researchers gave the 

patient's instructions about the importance of healthy nutrition and avoid smoking. 

 The work plan calendar has been prepared and given to each participant to identify obstacles to the achievement of the 

objectives. Also, the patients were telephoned every three days to remind them about the practice of the breathing 

exercise. 

 Evaluation "Post-test": After one month each client was reassessed at the outpatient clinic of the chest hospital in 

Al-Mahalla using the study tools to evaluate the improvement in the clinical outcomes for the studied elderly clients. This 

took 2 months evaluation from mid of February 2019 to mid of the April of 2019. Then, the difference between pre- 

interventions and post-intervention scores were determined by using the proper statistical analysis. 

Human rights and ethical considerations: 

An official permission was taken from the authoritative personal in the hospital. The researchers introduced themselves to 

the patients who met the inclusion criteria and informed them about the aim of the current study in order to obtain their 

acceptance to share in this study. Written consent was obtained from them. Confidentiality and anonymity of them were 

assured through coding the data. 

Statistical analysis: Data were coded and transformed into a specially designed format suitable for computer feeding. All 

entered data were verified for any errors. Data were analyzed using statistical package for social sciences (SPSS) version 

20 windows and were presented in tables and graphs. Frequencies analysis was performed and mean and standard 

deviations were calculated for quantitative data. Also, paired sample t-test was computed. An alpha level of 0.05 was used 

to assess significant differences. 

3.   RESULTS 

The study was included 105 elderly clients from the inpatient units and outpatient clinics of the chest hospital in Al-

Mahalla, El-Gharbiya Governorate, Egypt, with the mean age was 68.3 ± 7.2 years old. Table (1) shows that, 64.8 % of 

the studied elderly were young old persons and more than half of them (52.4%) were females. 

Regarding to the residence, about sixty percent of the patients (58.1%) were from urban area and married (61.9%). 

Likewise, 41.0% of them were illiterate and 32.4% of them had only primary education. Regarding their previous 

occupation, 33.3% were farmers and 45% of them were workers and exposed to respiratory occupational hazards, and had 

low income (51.4%). About half of the elderly patients had COPD from about five years and near to forty three percent of 

them recently diagnosed (< 1 year). Also, 56.2% of the participants were obese.  

The data in table (2) indicated that, the risk factors for COPD among the studied elderly persons were the exposure to 

gases and chemicals during work (45%), cigarette smoking (36.2%) more than ten years, had a history of lung infections 

during childhood (24.8 %), living in poor ventilated house (22.9%), coal heating (15.2%), and family history (15.2%) of 

the disease. While, figure (1) summarizes the most reported factors among the studied patients that included passive 

smoking (85.7%), work related factors (45%), residents in urban area (58.1%) with poor ventilated houses (22.9%), 

illiteracy (32.4%), and history of lung infections during childhood (24.8%). 

Table (3) illustrates that, the signs and symptoms of COPD among the elderly individuals were included the chest 

tightness (97.1%), wheezing (92.4%), dyspnea (89.5%), fatigue (81.1%), insomnia (74.3%), chronic cough (70.5%) with 

sputum, and anorexia (59%). 

Table (4) presents that; the elderly patients performed the exercise about four times per day (3.4 ± 1.4) and along nearly 

three minutes of duration (2.65 ±1.2) without difference between males and females participants. There was a statistically 

significant difference between the pre and posttest regarding the patients clinical outcomes including dyspnea scale score, 

respiratory rate, SaO2, CAT scale score, and pulse (P < 0.001*). But exacerbation occurred to some patients. The 

susceptibility to frequent exacerbations in COPD males (2.24 ± 1.7) was more frequent than females (1.47 ± 1.08) (table 

5). 
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Figure (2) reveals that, there was a reduction in the total dyspnea scale score and respiratory rate during the posttest than 

the pretest. While, the SaO2 increased during the posttest than the pretest indicating an improvement in the patient's 

respiration and blood oxygenation. 

Table (1): Distribution of socio-demographic characteristics and health related data of the studied elderly people 

(N= 105). 

Socio-demographic characteristics No. % 

Age (In years): mean ± SD 

Age category: 60- 69 

                        70 -79 

                         80+ 

68.3 ± 7.2ᵅ 

68 (64.8%) 

26 (24.8%) 

11 (10.5%) 

Sex:                 Male  

                        Female   

50 

55 

47.6 

52.4 

Residence:     Rural 

                       Urban  

44 

61 

41.9 

58.1 

Marital status: Single  

                        Married 

                        Widow  

                         Divorced  

5 

65 

28 

7 

4.8 

61.9 

26.6 

6.7 

Education:      Illiterate 

                       Primary 

                       Secondary 

                       University 

34 

43 

23 

5 

32.4 

41.0 

21.8 

4.8 

Working condition: 

                       Still Work 

                        Not work              

 

11 

94 

 

10.5 

89.5 

Previous occupation: 

Fabric worker 

Welder 

Farmer 

Dealer  

Teacher  

No.=60 

14 

13 

20 

6 

7 

23.3 

21.7 

33.3 

10.0 

11.7 

Income :   Enough and save 

                 Enough 

                 Not enough 

16 

35 

54 

15.3 

33.3 

51.4 

Duration of the disease: 

˂ 1 year 

1-5 years 

˃ 5 years 

 

45 (42.9) 

50 (47.6) 

10 (9.5) 

Height           155.6 ± 10.7 ᵅ 

Weight  86.2 ± 20.3 ᵅ 

BMI: Normal weight 

          Overweight 

          Obese  

15 (14.3%) 

31 (29.5%) 

59 (56.2%) 

ᵅ = mean and SD 
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Table (2): Distribution of the reported risk factors for COPD among the elderly patients (N=105). 

Risk factors No. % 

Current cigarette smoking: 

 

Duration of smoking: 

1-10 years 

11-20 years 

˃ 20 years 

38 36.2 

No.=38 

 

13 

14 

11 

 

34.3 

36.8 

28.9 

Water pipe smoking 10 9.5 

Coal heating 16 15.2 

Exposure to gases and chemicals 

during work 

No.=60 

27 45.0 

Family history 16 15.2 

Poor ventilation 24 22.9 

Poor sanitation 15 14.3 

Crowding in the house 6 5.7 

Lung infections during childhood 26 24.8 

 

Figure (1): Distribution of the most reported factors for COPD among the studied patients. 

Table (3): Distribution of COPD signs and symptoms stated by the patients. 

Signs & symptoms  No. % 
Dyspnea  94 89.5 

Chronic cough  74 70.5 
Chronic sputum   

Sputum color: 

White 

Yellow 

Bloody  

88 

 
83.8 

81.0% 

16.2% 

2.9% 

Wheezing  97 92.4 

Chest tightness 102 97.1 

Insomnia  78 74.3 

Fatigue  85 81.1 

Loss of appetite 62 59.0 
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Table (4): Performance of the breathing exercise by the participants during the posttest (N= 105). 

Diaphragmatic plus pursed lips 

breathing performance 
Male Female Total 

Frequency/day  3.46 ± 1.4 3.36 ± 1.4 3.4 ± 1.4 

Duration by minutes 2.66 ± 1.1 2.6 ± 1.4 2.65 ±1.2 

Table (5): Comparison of changes in the patient's clinical outcomes before and after the intervention (N=105). 

Patients clinical outcomes   Pre test Posttest P value 

Dyspnea scale score 31.05± 9.2ᵅ 22.31 ± 7.76ᵅ t= 7.2 

p < 0.001* 

Respiratory rate 24.01 ± 2.7ᵅ 21.9 ± 3.7ᵅ t=4.9 

p< 0.001* 

Oxygen saturation of arterial blood 

(SaO2): 

Normal 

Less than normal 

78.7 ± 11.1ᵅ 

 

5(4.8%) 

100(95.2%) 

95.9 ± 3.5ᵅ 

 

80(76.2%) 

25(23.8%) 

 

t=15.5 

p˂0.001* 

CAT scale score 4.1 ± 0.8ᵅ 3.4 ± 1.2ᵅ t=3.7 

p˂0.001* 

Pulse  93.3 ± 7.8ᵅ 85.4 ± 7.5ᵅ t=8.5 

p< 0.001* 

How many exacerbations occurred? 

Males  

Females  

 

 

2.24 ± 1.7ᵅ 

1.47 ± 1.08ᵅ 

 

t=2.69 

p< 0.01* 

 

ᵅ = mean and SD      *=significant 

 

Figure (2): Comparison between the mean pre and posttest total score for dyspnea, respiratory rate, and SaO2 for 

the studied participants. 

4.   DISCUSSION 

COPD is a significant public health concern (GOLD, 2017) and one of the most commonly diagnosed diseases in the 

world, which impairs the quality of life of the affected people (Tabari et al., 2018). In stable elderly patients with COPD, 

breathing exercises can improve the pulmonary function parameters and reduce dyspnea (Al Karn et al., 2018). One 

hundred and five elderly patients included in the current study to examine the effect of combining diaphragmatic and 

pursed lips breathing exercises on the clinical outcomes of elderly patients with COPD. The results of the present study 

stated that sixty four percent of the studied elderly were young old persons and more than half of them were females. This 

results in accordance with Agustí & Faner, (2018) who mentioned that COPD is more prevalent in persons older than 

sixty five years of age. Similarly, other researchers reported a maximum number of COPD patients were in the same age 

group followed by those in more than seventy years old (Batra et al., 2018). In addition, this disease is more common in 
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males than in females (Adeloye et al., 2015). But this comes in contrast with the results of the present study which 

revealed that more than half of the patients were females. This may be related to females' patients are susceptible also to 

many factors affecting their respiratory system such as cleaning, removing of dust, smoke from home cooking and heating 

fuels without adequate ventilation, and passive smoking which increased their susceptibility to the lung diseases.  

Regarding the previous occupation of the study members, forty five percent of them were workers and one third of them 

were farmers who were exposed to irritants, respiratory occupational hazards, and had low income (51.4%). 

Correspondingly, forty one percent of them were illiterate and about one third of them had only primary education which 

forced them to have this work. This comes in agreement with Diaz-Guzman & Mannino, (2014) who declared that certain 

occupations, such as farming and industrial work, which expose employees to irritants, have been linked with the 

development of COPD. These occupational causes are estimated to contribute to fifteen percent of the cases. The most 

environmental exposures include traffic pollutants and wood smoke (De Matteis et al., 2016).  

There is no doubt that smoking is a serious danger affecting the community health. It causes many health problems and 

need a real focus and solutions. Correspondingly, Tageldin et al., (2012) conducted a cross sectional study in Egypt and 

showed a correlation between the cigarette smoking and the COPD related symptoms. The world health organization 

reported a high prevalence of tobacco smoking among males than females (WHO, 2015).  Likewise, the data for the 

current study indicated that, the most reported risk factors for COPD among the studied elderly persons were the exposure 

to gases and chemicals during work, cigarette smoking, and family history of the disease. Similarly, Zhang et al., (2018) 

stated that most of the patients had a smoking history. More than half of them had either exposure to environmental or 

occupational pollution, smoke, dust, gas, passive smoking, damp, cold, foggy environment, or a combination of these in 

more than seventy percent of the cases.  

Concerning the most common risk factors for COPD as stated by the patients, the smoking is the first but other factors 

such as overweight, childhood chronic cough, parental history of respiratory diseases, low socioeconomic status, and low 

education also considered important factors for this problem in many studies (Diaz-Guzman & Mannino, 2014; Wang, 

Xu, & Yang, 2018). There is a strong correlation between helplessness and pulmonary function with age, gender, and 

literacy (Batra et al., 2018). Added to that, Agustí & Faner, (2018) mentioned the environmental exposure, age-related 

degenerative changes, and genetic factors are important. In the same line, the current study summarized the obesity, 

illiteracy, living in poor ventilated house, coal heating, and history of lung infections during childhood as significant 

factors that should be taken into the considerations of the researchers.  

Regarding to the signs and symptoms of COPD, dyspnea, cough, sputum production and exercise limitation are the most 

common stated symptoms (Al Karn et al., 2018). The main complaints for the patients included the shortness of breathing 

(dyspnea) and fatigue (Deng et al., 2013). The current study results illustrated that, the signs and symptoms of COPD 

among the elderly individuals were included the chest tightness, wheezing, dyspnea, fatigue, insomnia, chronic cough 

with sputum, and anorexia. The community health nurse and geriatric nurse can help the patients to reduce the intensity of 

these symptoms, regulate the respiratory rate and reduce dyspnea by teaching them about the breathing exercises 

technique. Breathing exercises can promote a significant reduction in breathing frequency (Mendes et al., 2018). It was 

showed positive effects including the increase in lung volumes, respiratory motion, and SpO2 and increased oxygenation 

(Cancelliero-Gaiad et al., 2014). Beside that respiratory rate provides a baseline for future comparisons and helps 

determine the patient‟s acuity, detecting pulmonary complications, and evaluating response to treatment (Dougherty & 

Lister, 2015). The elderly patients of the current study performed the diaphragmatic plus pursed lips breathing exercise 

about four times per day and along nearly three minutes of duration.  There is a statistical significant difference between 

the pre and posttest regarding the dyspnea scale score, respiratory rate, SaO2, CAT scale score, and pulse (P < 0.001*). 

But exacerbation occurred to some patients. The susceptibility to frequent exacerbations in COPD males was more 

frequent than females. Exacerbations frequent among males may be related to smoking which affected on their lungs and 

weather changes that occurs during the spring that stimulate many natural irritants during this time of the year. Gloeckl et 

al., (2013) mentioned that exercise training has been shown to be effective in a number of outcomes of patients with 

COPD, such as reduced dyspnea. Also, Draman et al., (2013) informed that most of the patients had moderate CAT scores 

with forty two percent of the patients having severe airflow limitation. Another study has shown contrary results that the 

susceptibility to frequent exacerbations in COPD is stronger in females than in males (Sundh et al., 2015).  
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At the last, the effect of diaphragmatic plus pursed lips breathing technique on the patient clinical outcomes varies based 

on the patient health status and the degree of accurate implementation of the exercise. The current study results revealed 

that there was a reduction in the total dyspnea scale score and respiratory rate during the posttest than the pretest. While, 

the SaO2 increased during the posttest than the pretest indicating an improvement in the patient's respiration and blood 

oxygenation. Likewise, Mehani, (2017) reported a statistically significant increase in HCO3 and SaO2 percent in the 

intervention group. Another study found significant difference regarding respiratory frequency at rest (Vieira et al., 2018). 

While the researchers of another study found no significant changes in dyspnea or end-expiratory volume of the chest 

wall. These results might be related to a pattern of lower hyperinflation shown in the subjects. But a significant increase in 

inspiratory expiratory stage ratio was observed (Mendes et al., 2018).  

5.   CONCLUSION 

Based on the findings of the present study, the elderly participants who practiced the diaphragmatic plus pursed lips 

breathing exercise had better clinical outcomes than the pretest. They had a reduction in respiratory rate and dyspnea scale 

score. There was a statistically significant difference between the pre and posttest regarding the dyspnea scale score, 

respiratory rate, SaO2, CAT scale score, and pulse. The SaO2 increased during the posttest than pretest indicating an 

improvement in the patient's respiration and blood oxygenation. 

6.   RECOMMENDATIONS 

Based on the results of the current study, the following recommendations are suggested: 

1- The diaphragmatic breathing exercise with pursed lips should be integrated within the plan of care for COPD patients. 

2- The elderly patients with COPD should incorporate the diaphragmatic plus pursed lips breathing exercise into their 

lifestyle. 

3- Mass media can play a vital role in educating the public about the dangers of smoking with great focus on its relation 

to the respiratory diseases. 

4- Establishment of breathing exercises unit in the chest disease hospitals is essential to provide inpatient and outpatient 

respiratory exercises training program for patients with different respiratory diseases. 

5- Long term follow up and maintain the regular practice of the diaphragmatic plus pursed lips breathing exercise to 

reduce patient's exacerbation and hospital readmission. 
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