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Abstract  Background: Chronic obstructive pulmonary disease (COPD) is one of the most reported problems in 
intensive care units (ICUs). It is a major cause of disability and death worldwide. Breathing techniques are an 
essential part of a comprehensive pulmonary rehabilitation program for COPD patients. Performing breathing 
techniques reduce the frequent dyspnea, promote relaxation and improve pulmonary function. Aim: To evaluate the 
effectiveness of breathing techniques on dyspnea among critically ill chronic obstructive pulmonary disease. 
Method Quasi-experimental research design was used in this study. The study involved 50 adult COPD patients 
recruited from pulmonary ICU at Mansoura University Hospitals in Egypt. Patients were divided into two groups 
randomly 25 patients in the control group and 25 patients in the intervention group. Data were collected using the 
demographic and health-relevant data, physiological and ABG parameters of patients and finally the modified 
medical research council dyspnea scale. Results: After undergoing breathing exercises in the intervention group, the 
mean score of dyspnea was significantly reduced (P< 0.001). Also, there was a significant improvement in the 
patients' physiological and ABG parameters compared to the control group. Conclusion: breathing techniques 
improve dyspnea in critically ill COPD patients. Recommendations: Respiratory breathing techniques should be 
used as a routine non-pharmacological, safe, and low-cost method in rehabilitation care for patients with COPD. 
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1. Introduction 

Chronic obstructive pulmonary disease (COPD) is a 
serious respiratory disorder. The prevalence was measured 
at about 10 million in Egypt [1]. The Global Institute for 
Chronic Obstructive Lung Disease (GOLD) estimates that 
by 2020, COPD will have ranked third among the world's 
sixth most common causes of death and will have been the 
fifth disabling disease [2]. The COPD burden is rising 
globally and there are massive physical, economic and 
mortality costs and moderate to severe COPD affects more 
than 65 million people [3]. COPD is characterized by 
emphysema and chronic bronchitis, resulting in 
breathlessness, cough, and sputum [4]. Two important 
symptoms in patients with COPD, which are also among 
the common complaints, are fatigue and shortness of 
breath (dyspnea) [5]. 

Chronic obstructive pulmonary disease is associated 
with irreversible airway obstruction that cannot be cured 
with medical treatments, but using some ways can stop the 
worsening of COPD symptoms [6]. Today, pulmonary 
rehabilitation (PR) is developed as a non-pharmacological 

approach focusing on the needs of patients and their 
families. PR aims to help patients achieve independence 
and maintain the maximum level of autonomy and 
function in society [7]. One of the cornerstones in the 
treatment of COPD is the use of breathing exercises 
designed to increase tidal volume, diminish uneven 
ventilation and increase pulmonary function [8]. 

For COPD patients, breathing techniques help to relieve 
symptoms and enhance adverse physiological effects by 
increasing breathing muscle strength and endurance; 
improving the thoracoabdominal movement pattern; 
reducing dynamic rib cage hyperinflation and enhancing 
gas exchange [9].  Since critical care nurses spend more 
time with patients, it is necessary to focus on non-
pharmacological, low-cost and non-invasive methods as 
an effective way to reduce costs and manpower and 
improve the level of health and quality of life for critically 
ill COPD patients [10].  

Although breathing exercises are commonly used as 
part of pulmonary rehabilitation programs, data supporting 
their use alone are limited. There are few studies 
researched in Egyptian contexts exploring the effect of 
breathing exercises on pulmonary function among COPD 
patients. With this background, the current study was 
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conducted to investigate the effectiveness of breathing 
technique on reducing dyspnea among patients with 
COPD in ICU. 

1.1. The Study Aim 
This study aims to evaluate the effectiveness of 

breathing techniques on dyspnea among critically ill 
chronic obstructive pulmonary disease.  

2. Method 

2.1. Research Design 
Quasi-experimental research design was used to 

evaluate the effect of an independent variable (breathing 
techniques) on the dependent variable (dyspnea). 

2.2. Research Hypothesis 
We hypothesized that COPD patients who receive 

breathing techniques would have dyspnea improvement 
than those who do not receive breathing techniques.  

2.3. Research Setting 
This study was carried out at the University Hospital of 

Mansoura, pulmonary ICU. This ICU provides service for 
patients with respiratory problems. It consists of six beds 
separated by curtains. The patient-nurse ratio was 1:2. 

2.4. Subjects 
A convenience sample of 50 conscious adult with 

definite diagnosis of COPD by a physician, either gender, 
admitted to the previously mentioned setting. Patients 
were assigned in two groups 25 patients as an intervention 
group (breathing techniques) and 25 patients as a control 
group who received routine hospital nursing care.  Patients 
were assigned according to a computer-generated 
randomization list.  

2.5. Exclusion Criteria 
Mechanically ventilated patients with organ failure, 

cancer, or inability to cooperate were excluded from the 
study. 

2.6. Tool for Data Collection 
One tool was used for data collection in this study, it 

consists of three parts: 
Part I: Patient's Demographic and Health-Relevant 

Characteristics 
It included age, gender, date of ICU admission, level of 

education, smoking history, medical history and length of 
ICU stay. 

Part II: Patient's Parameters Sheet  
This part developed by the researcher, it consisted of 

the following: 
Vital signs parameters as respiratory rate, blood 

pressure, and heart rate. 

Arterial Blood Gases (ABGs) parameters such as PaO2, 
PaCo2, PH, and SO2.  

Part III: Modified Medical Research Council 
Dyspnea Scale: this part adopted from Bestall et al., [11]. 
It consists of 6 questions concerning perceived activity-
related breathlessness and includes Grade1=0, Grade2=1, 
Grade3=2, Grade4=3, Grade5=4 in five grades from 1 to 5. 
Where category 0 represents no dyspnea; category 1 
represents slight dyspnea; category 2 represents moderate 
dyspnea; category 3 represents moderately severe; 
category 4 represents severe dyspnea, and category 5 
represents very severe dyspnea. The patient was assessed 
at baseline (on admission) and 7- day controlled breathing 
program. 

2.7. Procedure 
The study population included all COPD patients 

hospitalized in the previous setting from 20/05/2017 to 
15/11/2017. During patient hospitalization, the researcher 
administered the breathing techniques which included 
relaxation exercises, active expiration and breathing 
pursed-lips, twice a day for one week. The session lasted 
30 minutes and the participants patients were instructed to 
take a 3-minute break if necessary. Dyspnea scale was 
calculated before and after breathing techniques in both 
groups 

2.8. Ethical Considerations 
Before starting the study, ethical approval was obtained 

from the Faculty of Nursing's Research Ethics Committee, 
Mansoura University. Permission was obtained from the 
ICU authorities to conduct the study. Eligible patients 
were informed about the aim, procedure, benefits, and 
risks of the study.  They were informed that they 
participated voluntarily in this study and have the right to 
accept or refuse to participate without penalty. 
Confidentiality of data was assured by coding. 

2.9. Statistical Analysis 
All statistical analyses were performed using the 

Statistical Package for Social Sciences (SPSS) version 
20.0. The mean ± standard deviation of parametric data 
was expressed. The χ2 test and Monte Carlo test were 
used to compare between the intervention group and the 
control group. The Pearson Chi-square test measures all 
groups ' categorical variables. The statistically significant 
P-value < 0.05 was found. Pearson correlation is normally 
distributed for one or both continuous variables while 
spearman correlation is distributed for other variables. 

3. Results 

Table 1 shows demographic characteristics and  
health-relevant data of the patients, it was found that 
approximately nearly half of COPD patients in both the 
intervention and control groups ranged between 50 and 60 
years of age. As regard gender, it was found that more 
than three quarters of patients in both groups were males. 
It represents 76% for the intervention group compared to 
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68% for the control group. Concerning the marital status, 
the current study reveals that 88% and 80% of the 
intervention and control group were married. Most 
patients were illiterate 56% in the intervention compared 
to 44% in control group. Regarding smoking, it was 
observed that the majority of patients (68%, 64%) in the 
intervention and the control group were smokers.  
No significant differences were found between the 
intervention group and the control group regarding their 
demographic data and health-relevant characteristics. 

Table 2 represents a comparison between the control 
and intervention groups throughout intervention as regards 
dyspnea scale, it can be seen that none (0.0%) of the 
patients in the intervention group had grade 5 of dyspnea 
(very severe dyspnea) post the breathing techniques 
program compared to 0.24% of patients in the control 
group.  8% of the intervention group who used breathing 
techniques had severe dyspnea compared to 68% in the 
control group. The mean score of dyspnea scale had 
changed in breathing technique group after breathing 
procedure (before the procedure: 3.00±0.76& after the 

procedure: 3.28±0.79). There were no statistically 
significant differences between the both groups before the 
breathing techniques program (p=0.903) compared to a 
highly significant differences between both groups 
following the breathing techniques program (p<0.001). 

Table 3 indicates that there are no statistically significant 
differences between the intervention and the control group 
before breathing technique concerning vital signs parameters 
and arterial blood gases parameters, while the mean score 
of respiration had changed in breathing technique group 
after breathing procedure (before the procedure: 64.08±7.25 
& after the procedure: 75.16±8.70).  Regarding the arterial 
blood gases (ABG) parameters, it was found that ABG 
mean improvement from pre breathing technique to post 
breathing technique, the mean score of PH had changed in 
breathing technique group after breathing procedure 
(before =7.17±0.81 & after =33.28±0.79), the mean score 
of paco2 had changed in breathing technique after 
breathing procedure (before =7.37±0.06& after 
=42.24±6.99) and the result was noted highly significant 
in paO2, saO2 after breathing technique procedure.  

Table 1. Demographic characteristic & health relevant data of both groups 

Patients' demographic data 
Groups   

Control (n=25) Intervention (n=25) 
X2 test P-value 

No. % No. % 
Age (years):     

0.440 0.803 
40-50 9 36 8 32 

40 51-60 11 44 10 
61-70 5 20 7 28 
Gender:     

0.397 0.529 Males 17 68 19 76 
Females 8 32 6 24 
Marital status:-     

0.762 0.859 
Single 2 8 1 4 
Married 20 80 22 88 
Widow 2 80 1 4 
Divorced 1 4 1 4 
Educational Level     

1.562 0.668 
Illiterate 11 44 14 56 
Basic education 4 16 3 12 
Deplume 9 36 8 32 
University 1 4 0 0 
Smoking     

0.089 0.765 Yes 16 64 17 68 
No 9 36 8 32 
Past medical history     

1.040 0.595 
Diabetes mellitus 4 16 5 20 
Hypertension 1 0.4 1 0.4 
Cardiac disease 0 0.00 0 0.00 
NO 20 80 19 76 

Table 2. Comparison between the dyspnea scale pre breathing techniques and post breathing techniques 

Dyspnea score 

Group 
Chi square test 

Group 
Chi square test Control 

(n=25) 
Intervention 

(n=25) 
Control 
(n=25) 

Intervention 
(n=25) 

Pre exercise Post exercise 
No. % No. % X2 p No. % No. % X2 test p 

Grade 1(no dyspnea) 0 0 0 0   0 0 1 4   
Grade 2 (Slight dyspnea) 2 8 1 4   0 0 10 40   
Grade 3 (Moderate dyspnea ) 5 20 4 16   2 8 12 48   
Grade 4 (severe dyspnea) 13 52 14 56   17 68 2 8   
Grade 5 (very severe dyspnea) 5 20 6 24   6 24 0 0   
x  ± SD 2.88±0.88 3.00±0.76 0.572 0.903 1.60±0.70 3.28±0.79 35.985 <0.001* 
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Table 3. Comparison between the control and the intervention groups throughout breathing techniques intervention according to patients' 
parameters 

Patients' parameters 
Pre breathing technique Post breathing technique 

Control group Intervention  group Significance test Control group Intervention   group Significance test 
x  ± SD x  ± SD T p x  ± SD x  ± SD T p 

Vital signs parameters 
Blood pressure 7.35±0.11 7.37±0.05 0.82 0.41 7.17±0.81 7.37±0.06 1.20 0.23 

Heart rate 40.0±7.32 42.24±6.99 1.08 0.28 38.48±5.63 42.08±7.30 1.95 0.06 
Respiration 65.24±10.36 64.08±7.25 0.45 0.64 64.28±9.12 75.16±8.70 4.31 0.000** 

ABG parameters 
PH 7.35±0.11 7.17±0.81 1.08 0.28 22.88±0.88 33.28±0.79 2.44 0.02* 

Paco2 7.37±0.05 7.37±0.06 0.05 0.95 38.48±5.63 42.24±6.99 2.26 0.03* 
Pao2 65.24±10.36 64.28±9.12 0.55 0.58 64.08±7.25 75.16±8.70 5.88 0.000** 
Sao2 93.52±1.71 89.44±18.28 1.08 0.28 93.44±1.78 94.60±1.50 3.68 0.001** 

 
4. Discussion 

Evidence suggests that applying non-pharmacological 
interventions to COPD patients such as forward-leaning 
posture and respiratory exercises can enhance airflow and 
reduce symptoms of dyspnea and psychological problems, 
as well as improve patients' outcomes. Therefore, the 
present study was designed to evaluate dyspnea score, 
following one week course of breathing techniques.  

In the current study, as a baseline for comparison, 
significant differences were not elicited in both the 
intervention and the control groups regarding demographic 
characteristics such as age, gender, and smoking. This is 
in line with the findings of the Brazilian study that 
demonstrated similar demographic characteristics of 
subjects assigned to the control group and the group of 
yoga [12]. 

With respect to gender, the findings of this study 
indicated that the majority of patients were males in both 
groups. These findings correlate with Castelino et al., [13] 
who reported that most of his research studies were males 
(90.7%). Males were affected more than females by the 
COPD. This may be attributed to the nature of males 
about smoking cigarettes habits. The same results were 
documented in an epidemiological study [14]. The study 
also revealed that approximately nearly half of COPD 
patients in both the intervention and control groups were 
aged between 50 and 60 years of age. In line with Steele et 
al.,[15] who announced the sample of the study over the 
age of 57. This result is incompatible with Navarro et al., 
[16] who found that the bulk of the sample was 65 years 
old. Concerning smoking, more than half of the patients 
were smokers in both groups. This is in line with the 
results of de Llano et al., [17] who reported that the COPD 
patient is either a smoker or has a history of smoking 
among more than half of cases. In accordance with this 
finding Horner's study [18] found that smoking is the main 
cause of 85% COPD conditions. Also, Buist and 
colleagues [19] stated that smoking was recognized as the 
most important causative factor for COPD patients. 

On comparing the study and intervention group 
regarding vital signs parameter, the results of the study 
showed that statistically significant differences in 
respiration rates between the two groups mean scores after 
breathing strategies have been introduced.  In agreement 
with our results, the impact of pursed breathing lips on 
exercise capacity in stable COPD patients was studied by 

Bhatt et al., [20] who found that the respiratory level 
decreased and the exercise efficiency increased. On the 
other hand, Jones et al., [21] recorded that blood pressure 
levels in patients with COPD were lower than BP readings 
before exercise. 

Dyspnea in COPD is due to several causes. Expiratory 
airflow obstruction is an important cause, but not the  
only one. Certain factors include inspiratory muscle 
dysfunction, gas exchange disorders, and heart disease 
[21]. 

Concerning dyspnea score grade, our results showed 
that there was an improvement in baseline dyspnea score 
grade in patients who received breathing techniques 
training in comparison with the control group. This may 
be due to breathing exercise which enhancing or 
maintaining respiratory function, and improving overall 
health. Our study finding is agreed with a similar study 
done by Al Karn, et al., [23] who studied ''the 
effectiveness of pulmonary rehabilitation on pulmonary 
function parameters and dyspnea in patients with stable 
COPD'' and found that dyspnea score grade improved in 
breathing exercise study participants.  

This result is also in line with Valenza et al., [24] who 
found that the dyspnea scores significantly improved in 
the intervention group (P=0.004), while the control 
group's dyspnea score decreased between baseline and 
discharge. 

These results are consistent with El Hoshy et al., [25] 
who reported that a statistically significant improvement 
in the study group after the exercise program of the COPD 
patient compared to the control group receiving an 
unstructured program.  This finding is also supported by 
Harver et al., [26] who revealed that targeted inspiratory 
muscle training results are significant increases in 
respiratory muscle function and significant decreases in 
dyspnea. It supports the idea of enhancing dyspnea by 
improving the inspiratory muscle strength [22].  

The study of Lisboa et al., [27] found that the patients 
trained with breathing techniques were able to make 
greater efforts and perform more challenging tasks than 
before encouraging breathing exercise and were able to 
perform tasks more rapidly without dyspnea. 

Regarding ABG parameters after breathing techniques, 
the findings of the present study have shown that the 
intervention group has significantly improved all ABG 
parameters. On the same line, Tymruk-Skoropad et al., 
study [27] in Beni-Suef, Egypt found that ABG  
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parameters improved in the study group compared to the 
control group which cleared in the presence of statistically 
significant decrease in PaCO2 and a statistically 
significant increase in PaO2, HCO3 and SaO2. Moreover, 
El khateeb et al., [28] stated that  El khateeb et al. [29] 
reported that in the respiratory training group there was a 
statistically significant increase in both PO2 and Sat O2 
compared to the control group. 

5. Conclusion and Recommendations 

Based on the obtained findings, it is noted that 
breathing techniques show significant improvement in 
dyspnea, physiological and ABG patients' outcome. It was 
concluded that respiratory breathing techniques should be 
used as a routine non-pharmacological, safe, and low-cost 
method in rehabilitation care for patients with COPD. 
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