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Abstract  Background: Pulmonary complications after stroke contribute significantly to a poor stroke outcome. 
Early in hospital pulmonary complications of stroke patients can be reduced by chest physiotherapy exercises .The 
aim of this study was to evaluate the effect of chest physiotherapy on reducing pulmonary complications among 
stroke patients. Methodology: A quasi-experimental research design was used in this study. The study was 
conducted in the neurological departments at Assiut University Hospital. The study included 60 adult stroke patients 
from the acute stage (2 Days) of admission to the hospital until discharge time. The sample was divided into two 
equal groups. Study and control group (30 patients each). Two tools used to collect data include, patient assessment 
sheet, pulmonary complication assessment sheet. Results: In the control group was 66.7% while pneumonia in the 
study group was 23.3% after the application of physical therapy exercises to the chest. Conclusion: Applying chest 
physiotherapy exercises had a statistically significant effect on reducing pulmonary complications among study 
group than the control group. Recommendations: Successful chest-program physiotherapy exercises should be 
implemented as early as the time of hospitalization for each stroke patient. 
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1. Introduction 

Stroke or brain attack is a decrease or interruption of 
blood flow through the artery to one or more areas of the 
brain [1]. 

Stroke is often followed by complications, which have 
effects on motor, sensory and autonomic function. It is 
now generally recognized that many stroke patients have 
important complications, often life-threatening several 
months to several years beyond stroke. For example, atelectasis, 
sleeps apnea, pulmonary embolism and lack of oxygen 
saturation [2]. 

Respiratory weakness is a major cause of morbidity and 
mortality in stroke which causes weak respiratory muscles, 
decrease vital capacity, ineffective coughing, reduced in 
chest wall compliance, and excess oxygen in breathing 
due to respiratory distortion. Atelectasis, pneumonia, and 
ventilator failure are the most common complications during 
the first 5 days after stroke [3]. 

Pneumonia, one of the most common respiratory 
complications of acute stroke, occurs in approximately 5% 
to 9% of stroke patients. The incidence of pneumonia is 

higher in patients with acute stroke and those who need to 
feed with nasogastric tube. Aspiration is caused by nearly 
60% of pneumonia after stroke, usually due to dysphagia [4]. 

Breathing patterns occur abnormally in about 60% of 
patients with neurological disorders, including strokes. 
Underlying causes are heart and respiratory abnormalities. 
Acute stroke patient usually has abnormal breathing periods, 
especially when the patient has decreased consciousness 
or serious stroke [5]. 

Non-saturation oxygen diagnosed by continuous pulse 
oximetry is accompanied by increased age, and dysphagia. 
Poor oxygen ischemia of the brain tissue is the main cause 
of nerve deficits in the brain, and longer periods of oxygen 
deprivation produce more extensive and irreversible damage 
[6]. 

Chest physiotherapy is a set of treatments that aim to 
improve respiratory efficiency, promote lungs expansion, 
strengthen respiratory muscles, and eliminate secretions 
from the respiratory tract [7]. 

Chest physiotherapy has been shown during hospital 
treatment to improve respiratory oxygen, muscle strength, 
mechanical cough, chest wall movment and lung ventilation, 
as well as reduce respiratory action and prevent post stroke 
pulmonary complications [8]. 
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The purpose of chest physiotherapy is to help patients 
breathe more freely and get more oxygen to the body. 
Chest exercises include; postural drainage, chest percussion, 
chest vibration, turning, deep breathing and coughing 
exercises [9]. 
Significance of the study 

According to Assiut University Hospital records (2017), 
the stroke patients' flow rate at neurological departments 
was about 480 cases most of them complained from 
Pulmonary complications post stroke “but unfortunately 
the hospital lack complication documentation, this was 
only observed from our clinical practice”. So this study is 
considered the first in this geographical location to help 
such group of patients in an attempt to decrease the 
incidence of these complications. 
Aim of the study:  

To evaluate the effect of chest physiotherapy on reducing 
pulmonary complications among stroke patients. 
Study Hypothesis:  

The occurrence of pulmonary complications after the 
application of chest physiotherapy exercises in the study 
group will be less than those in the control group. 

2. Patients and Method 

2.1. Study Design 
The Quasi-experimental research design was used in 

this study. 

2.1.1. Study Setting 
This study was conducted in the neurological departments 

at Assuit University Hospital. 

2.1.2. Study Subjects:  
The study included 60 adult stroke patients from the acute 

stage (2 day) of admission to the hospital until discharge 
time with age 18-65 years . This sample was divided into 
two equal groups; study and control groups (30 patients 
each). The study group who received chest physiotherapy 
exercises and control group received routine hospital care. 

2.1.3. Inclusion Criteria 
 The age ranged between 18-65 years old. 
 Recent admission to hospital after acute phase (two 

days). 
 The ischemic or hemorrhagic stroke. 

Study Tools:  
Two tools were used to collect data. 

Tool Ι: Patient Assessment sheet:  
This tool consists of three parts:  
Part 1: Sociodemographic characteristics of the 

Patient: it was used prior to the implementation of  
the chest physiotherapy exercise program to selected 
socio-demographic data for stroke patients which consisted 
of patient’s name, age, gender, level of education, 
profession patient diagnosis. 

Part 2: Risk factors assessment: this part includes the 
following items:  

A. Present risk factors: this include dysphagia, presence 
of seizures, urinary catheter, site of lesion, serum 

albumin, serum BUN, serum hemoglobin and deep 
venous thrombosis. 

B. Past risk factors: this part includes the history of 
smoking, COPD, asthma, daily productive cough, 
respiratory infection and weight loss more than10% 
within 6 month. 

Part 3: Medical data: this part was included the 
following items:  

Vital signs: (temperature, pulse, respiration), (WBC) 
and ABG results: (Paco 2, Pao 2, Sao2). 
Tool II. Pulmonary complications assessment sheet:  

It was used to assess expected pulmonary complications 
that might develop among stroke patients. This part was 
included: Acute respiratory failure, pneumonia, aspiration 
pneumonia, atelectasis, pulmonary embolism, obstructive 
sleep apnea and oxygen desaturation. 
Chest physiotherapy Exercises program 

It developed by researchers based on the content of the 
best practice statement for chest physiotherapy exercises 
(it include techniques of chest physiotherapy that involve 
turning, deep breathing, coughing, postural drainage, 
percussion, and vibration) for completion and application 
by the researcher. 

2.2. Methods 

2.2.1. The Study Was Conducted Through 
 Data were collected at Neurological departments at 

Assuit University Hospital during the period from 
November 2017 to April 2018. 

 An official permission was obtained from the head 
of Assuit University Hospital to conduct the study. 

 The study tools and chest physiotherapy exercises 
program were formulated after a review of the 
literature. 

 The content validity was done by 5 expertise in the 
field of medical surgical nursing and neuroscience 
field. Tools were designed and tested for reliability 
by using internal consistency for the tools measured 
using Cronbach test, the tools proved to be reliable 
at 0.73. 

 A pilot study was conducted on 10% of the subjects 
to examine easiness and clarity of the tools; those 
patients were including in the main study as no 
modifications were done. 

 Patient's agreement for voluntary participation was 
obtained after the purpose and nature of the study 
were explained. 

 Confidential data and anonymity were confirmed 
and collected using the above-mentioned study tools. 

 The study was conducted during the morning and 
afternoon shift for stroke patients. 

 After the acute stage of the disease over two days of 
patient stroke entered into the neurological department; 
the researcher met each patient separately. 

 The researchers met selected patients. Each patient 
from both groups (study and control) was fully 
informed with the purpose and nature of the study. 
Baseline data were created using the tool I. 

 Patients in the control group were exposed to 
routine nursing care, while patients in the study 
group received the chest physiotherapy exercises. 
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 The chest physiotherapy was applied by the 
researchers to study group. 

 Each session took about 30-40min twice a day three 
times a week until discharge time.  

 Chest physiotherapy has been applied on an 
individual basis. One of the family members was 
present in the session to ensure patient support. 

 During the session, each patient was given a 
"handbook" after reviewing extensive studies, including 
pictures related to pulmonary complications, and 
how to avoid complications of theses through the 
application of chest physiotherapy exercises in clear 
Arabic. 

 Each session includes the implementation of 
physiotherapy exercises for the chest as the 
following methods (turning, deep breathing, coughing, 
postural drainage, percussion, and vibration). 

 Before the patients have being leaving the hospital. 
The researcher met the patient to evaluate the 
medical data of the patients using the tool I Part 3 
tool and pulmonary complications sheet for the 
control and the study group using tool II. 

2.2.2. Ethical Considerations 
 Research proposal was approved from the Ethics 

Committee at the College of Nursing. 
 There is no risk to the subject of study during the 

application of research. 
 The study followed common ethical principles in 

clinical research. 
 Oral agreement for voluntary participation has been 

obtained, after explaining the nature and purpose of 
this study. 

 The researcher confirmed the confidentiality and 
anonymity of subjects by coding all data. 

 The patient has the right of refusing to participate or 
to withdraw from the study without any reasons at 
any time. 

 The patient's privacy was maintained during 
collection of data. 

2.2.3. Difficulties of the Study 
 Lack of scientific sources that talk about the impact 

of the application of chest physiotherapy exercise 
program for stroke patients. 

 The need to apply the exercises twice a day and 
three times a week was a fatigue and trouble for the 
researcher. 

2.3. Statistical Design 
The data were tested for normality using the Anderson-

Darling test and for homogeneity variances prior to further 
statistical analysis. Categorical variables were described 
by number and percent (N, %), where continuous 
variables described by mean and standard deviation 
(Mean, SD). Chi-square test and fisher exact test used to 
compare between categorical variables where compare 
between continuous variables by t-test. A two-tailed  
p < 0.05 was considered statistically significant. All 
analyses were performed with the IBM SPSS 20.0 
software. 

3. Results 

Table 1 showed that, the highest percentage of the 
studied sample age was between 51-60 years old. Around 
half were females in both groups (53.3%). About two third 
were living in rural areas (60% and 73.3%). And most  
of them were married (96.7% and 100%). Regarding 
education it was found that the highest percentages in both 
groups were read and write (56.7% and 66.7%). By 
looking at the occupation it was found that the highest 
percentages in both groups were housewives (50% and 
66.7%). Finally as diagnosis it was found that the highest 
percentages in both groups were having cerebral hemorrhage 
(46.7% and 53.3%). 

Table 1. Distribution of the studied sample (study and control 
groups) regarding socio demographic characteristics 

Variable 
Study (n=30) Control (n=30) 

P. value 
N. % N. % 

Age Mean ±SD 
(Range) 55.0±7.4 (35-65) 54.5±8.8 (32-60) 0.822 

Age group      
<40 years 2 6.7 4 13.3 

0.110 
40-50 years 7 23.3 2 6.7 
51-60 years 19 63.3 24 80.0 
>60 years 2 6.7 0 0.0 
Gender      
Male 14 46.7 14 46.7 

0.796 
Female 16 53.3 16 53.3 
Residence      
Rural 18 60.0 22 73.3 

0.273 
Urban 12 40.0 8 26.7 
Marital status      
Married 29 96.7 30 100.0 

0.313 
Divorced 1 3.3 0 0.0 
Level of education      
Secondary education 9 30.0 6 20.0 

0.656 Read and write 17 56.7 20 66.7 
Illiterate 4 13.3 4 13.3 
Occupation      
Employer 3 10.0 0 0.0 

0.094 
Farmer 10 33.3 8 26.7 
house wife 15 50.0 20 66.7 
Retired 0 0.0 2 6.7 
Worker 2 6.7 0 0.0 
Diagnosis      
brain stem infarction 1 3.3 2 6.7  
Cerebral hemorrhage 14 46.7 16 53.3 

0.643 
Cerebral infarction 13 43.3 12 40.0 
ischemic stroke 1 3.3 0 0.0 
Triple stroke 1 3.3 0 0.0 

Chi-square test. 
 
Table 2 Regarding present risk factors, the highest 

percentages in both groups (study and control) were 
inserted urinary catheterizations and were have right side 
lesion. Regarding past risk factors, it was found that  
33.3% of the control group had history of asthma and  
36.7% had history of daily productive cough. 
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Table 2. Distribution of the studied sample (study and control 
groups) regarding assessment of present and past risk factors 

Present risk factors 
Study (n=30) Control (n=30) 

P. value 
N. % N. % 

Dysphagia 13 43.3 20 66.7 0.069 
Presence of Seizures 10 33.3 6 20.0 0.243 
Urinary Catheter 23 76.7 22 73.3 0.766 
Site of lesion      
Central 1 3.3 0 0.0 

0.599 Lt 10 33.3 10 33.3 
Rt 19 63.3 20 66.7 
Serum albumin: <30g/1 3.07±0.71 4.29±2.65 0.071 
Serum BUN: ≥ 30mg/dl 6.56±3.63 7.92±3.5 0.171 
Serum hemoglobin: 
<10g/dl:  12.32±2.92 11.37±2.12 0.188 

Deep venous thrombosis 
(DVT):       

No 29 96.7 28 93.3 
0.554 

Yes 1 3.3 2 6.7 
Past risk factors  
Smoking history      
No 19 63.3 22 73.3 

0.405 
Yes 11 36.7 8 26.7 
History of COPD      
No 30 100.0 26 86.7 

0.121 
Yes 0 0.0 4 13.3 
History of asthma      
No 26 86.7 20 66.7 

0.067 
Yes 4 13.3 10 33.3 
Daily productive cough      
No 26 86.7 19 63.3 

0.073 
Yes 4 13.3 11 36.7 
Respiratory infection      
No 21 70.0 27 90.0 

0.106 
Yes 9 30.0 3 10.0 
Weight loss more than 
10% within 6months:       

No 24 80.0 24 80.0 
1.000 

Yes 6 20.0 6 20.0 

Chi-square test, ** Significant difference at p. value<0.01. 

Table 3. comparison between the studied sample (the study and the 
control groups) as regard vital signs and laboratory investigation 
recording chart 

Vital signs and 
laboratory 
investigation 

After applying chest physiotherapy exercises 

Study (n=30) Control (n=30) P. value 

Temperature 36.97±0.35 37.2±0.31 0.009** 
Pulse 79.24±21.96 88.08±7.63 0.041* 
Respiration 20.72±1.97 20.38±3.68 0.656 
WBC 8.45±1.96 9.49±1.99 0.046* 
Paco2 35.74±2.44 35.2±2.01 0.353 
Pao2 89.07±7.97 86.13±4.77 0.088 
Oxygen Saturation 95.74±2.61 93.13±2.87 <0.001** 

Independent t-test,* Significant difference at p. value<0.05, ** Significant 
difference at p. value<0.01. 

 
Table 3 demonstrated that there was highly statistically 

difference between the study and the control groups in 
temperature monitoring and oxygen saturation and there 
was statistically significant difference between the study 
and the control after application of chest physiotherapy 
regarding pulse monitoring and WBC. 

Table 4 founded that there was highly significant difference 
between study and control groups after applications of 
chest physiotherapy regarding pneumonia, pulmonary 
embolism, and there was significant difference between 
the studied sample as regard aspiration pneumonia, obstructive 
sleep apnea as well as oxygen desaturation. 

Table 4. Comparison between the Study and the Control groups as 
regard pulmonary complications of stroke 

Pulmonary 
complications 

After applying chest physiotherapy exercises 
Study (n=30) Control (n=30) 

P. value 
N. % N. % 

Acute respiratory 
failure      

No 30 100.0 30 100.0 - 
pneumonia      
No 23 76.7 10 33.3 

0.001** 
Yes 7 23.3 20 66.7 
Atelectasis      
No 30 100.0 28 93.3 

0.150 
Yes 0 0.0 2 6.7 
Aspiration pneumonia      
No 29 96.7 22 73.3 

0.011* 
Yes 1 3.3 8 26.7 
obstructive sleep apnea      
No 17 56.7 8 26.7 

0.035* 
Yes 13 43.3 22 73.3 
Pulmonary embolism      
No 30 100.0 14 46.7 <0.001*

* Yes 0 0.0 16 53.3 
Oxygen desaturation      
No 27 90.0 18 60.0 

0.015* 
Yes 3 10.0 12 40.0 

Chi-square test, * Significant difference at p. value<0.05, ** Significant 
difference at p. value<0.01. 

4. Discussion 

Pulmonary complications are predominant as post 
stroke complications. The majority of these complications 
occurred during acute phase hospital stay included respiratory 
failure, pneumonia, a spiration pneumonia, atelectasis, 
acute respiratory distress syndrome, obstructive sleep apnea, 
and pulmonary embolism (PE) from venous thromboembolism 
(VTE) and oxygen desaturation are frequently happen 
among stroke patients [10]. 

Therefore, the application of physiotherapy to the chest 
in the first week of stroke helps improve respiratory 
efficiency, promote the expansion of the lungs, strengthen 
the respiratory muscles, and eliminate the secretions from 
the respiratory system. The practice of deep breathing was 
one of the first ways, and later, a variety of manual 
treatments including percussion, vibration, or changes  
the patient position every 2 hours to improve breathing 
pattern [11]. 

Regarding demographic data the present study showed 
that the largest proportion of both study and control 
groups were between 51-60 years of age, this can be 
caused by physiological changes associated with aging are: 
decrease in the flexible recoil of the lung, decrease in 
chest wall compliance, Strength of respiratory muscles. 

 



545 American Journal of Nursing Research  

Thus respiratory muscle performance is thus impaired by 
the age. This result agreed with Runa, [12] who founded 
that the common secondary complications occurred in the 
age group (50-60) years. 

Yared et al., [13] who conducted a study on stroke 
patients admitted for inpatient care in Addis Ababa, 
Ethiopia, they found that men are more likely to develop 
medical and neurological complications than in women 
and Finlayson et al., [14] indicated that male sex, was 
predictors of pulmonary complications in ischemic stroke. 
In the current study there was a higher female predominance 
than male. 

Consistent with the current study Chen et al., [15] 
mentioned that ischemic stroke could be a predictor for 
the lower occurrence of pulmonary complications in all 
stroke patients than hemorrhagic stroke patients. From the 
researchers point of view this may be due to these patients 
had more complications and poor prognosis during the 
hospitalization than ischemic group. 

Related to the present risk factors of pulmonary 
complications this study showed that the highest percentage 
in both groups was due to dysphagia, this result from  
the researcher opinion was due to post-stroke has long  
been attributed to pharyngeal muscular dysfunction and 
incoordination, secondary to central nervous system loss 
of control, these results were in the same line with Gordon 
et al., [16] who founded the presence of dysphagia in 
stroke survivors has been associated with increased 
pulmonary complications. Indwelling urethral catheters 
were the second risk factors for the developing post stroke 
pulmonary complications. It is worth mentioning that 
urinary catheterization also has the ability to contribute 
indirectly to the occurrence of pulmonary complications. 
This findings were supported by Jen-Wen et al., [17] who 
founded that only indwelling urethral catheters were 
associated with an increased incidence of complications 
among stroke patients post-acute phase. 

Regarding past risk factors, it was found that one third 
of the control group had history of asthma and more than 
one third had history of daily productive cough. In 
contrary with the current study Chumbler et al., [18] found 
that several factors predispose stroke patients to develop 
pneumonia older age, diabetes, cognitive impairment, 
stroke severity because he did not assess this element 
among the factors leading to the occurrence of post stroke 
pulmonary complications. In the current study pulmonary 
complications were clinically diagnosed by a physician 
and confirmed by vital signs and laboratory investigations. 

The findings of the present study indicated that pneumonia 
significantly reduced in the study group than in the control 
group. In the same line Tishler et al., [19] they reported 
that the stroke-associated pneumonia was observed in  
587 patients in their study that was conducted from July 
2003-March 2007, on 8,251 stroke patients. 

Among 30 patients of control group, more than half of 
patients had pulmonary embolism. In the same line with 
the study conducted by Brogan et al., [20] who revealed 
that, the pulmonary embolism occur 55% (n=22) among 
51 participants. 

Among two-thirds of patients with dysphagia, more than 
one-fifth of patients suffered from aspiration pneumonia. 
This study result is consistent with Yaggi et al., [21] who 

study results revealed that the Incidence rates of aspiration 
pneumonia post stroke are estimated between 11%-50%. 

Among the 30 patients of the control group, nearly 
three quarters of patients were founded to suffer from 
sleep apnea. Sulter et al., [22] they also in the same line 
and reported that among patients with strokes, 60% had 
obstructive sleep apnea. 

The results of the current study showed that oxygen 
desaturation occur in two fifth of control group. Mozaffarian 
et al., [23] agreed with the researcher’s result and reported 
that 63% of stroke patients had at least one episode of 
oxygen desaturation. 

The complications mentioned above repeated more 
among the stroke patients. So it is necessary to apply chest 
physiotherapy early as soon as possible from the time of 
stroke to reduce the risk of developing complications. 
Regarding the effect of chest physiotherapy on reducing 
pulmonary complications the present study proved that 
after applying chest physiotherapy there was a significant 
difference between two groups related to the complications 
occurrence. From the researchers point of view this may 
be due to early applying chest physiotherapy that help in 
improve respiratory muscle strength, oxygenation, coughing 
mechanism, chest wall mobility and lung ventilation, as 
well as decreasing respiratory work and preventing 
pulmonary complications. In the same line, Elkins and 
Dentice [24] declared that one approach that has the 
potential to increase respiratory muscle strength and 
reduce respiratory complications after stroke is respiratory 
muscle training as perform repetitive breathing exercise. 

5. Conclusion 
Applying chest physiotherapy exercises had a statistically 

significant effect on reducing the pulmonary complications 
among the study group than the control group. 

6. Recommendations 
1. Nurses working in the neurological department must 

include the chest physiotherapy exercises in care of 
stroke patients and successful chest physiotherapy 
exercises program should be implemented as early 
as possibly from time of admission to hospital for 
each stroke patient. 

2. Further studies on larger sample from different 
geographical areas in Egypt to generalize the results, 
detect the main aspects of the problem, and gather 
in depth information about post stroke pulmonary 
complications. 
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