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ABSTRACT 
Method: A sixty patients with COVID-19 were randomly selected to conduct an experimental study to investigate the benefits of 
prostrate position and coughing exercises upon cardiopulmonary parameters among non-intubated patients with COVID-19.  
Results: two-thirds of participants were ˃60 years old, 60% and 46.7% of the experimental and control group respectively were 
males, 36.7% of participants did not have any chronic diseases, but asthma was present in a third of them. The bilateral-
peripheral and central area was the affected part of the lung in more than 40% of patients. More than 45% of the lung volume 
was affected in 80% of the experimental group and 50% of the control group. Finally, 96.7% of the experimental group and 90% 
of the control group did not take the COVID-19 vaccine. Furthermore, a statistically significant difference was found between the 
mean of cardiopulmonary parameters for the experimental group, while there was no statistical significance difference that was 
shown in the control group. 
Conclusion: the application of prostrate position and coughing exercises have a positive effect on improving cardiopulmonary 
parameters among COVID-19 patients lasting for more than four hours.  
Keywords: Prostrate Position, Coughing Exercises, Cardiopulmonary Parameters, COVID-19. 

 

INTRODUCTION 
The novel coronavirus disease (COVID-19) has become a global 
pandemic. The world health organization (WHO) reported that viral 
diseases continue as emergent transmissible infectious diseases. 
In January 2020, the WHO Emergency Committee assured that 
COVID-19 as an emergent health matter around the world (Faris, 
et al., 2021). The numbers of COVID-19 continued to increase 
since it appeared in China until its spread throughout the world, in 
February 22, 2022, more than 422 million cases, of which 98.6.2% 
(416,200,000) cured cases, and more than five million deaths 
(1.37%) (WHO, 2022). In Iraq, the total number of confirmed cases 
until March 1st, 2022, is 2,303,816 cases, including about 
2,246,473 (95.5%) cured cases, and 24,999 (1.08%) deaths 
(Ministry of Health/Environment/Public Health Department. 2022).   
 COVID-19 is a respiratory disease caused by COV2 and 
causes clinical symptoms in all body systems and is not limited to 
the respiratory system only, as the severity of these symptoms 
ranges from minor, moderate, and severe cases (Balkheir 2020). It 
can cause serious respiratory and cardiovascular problems that 
may appear as fluctuations in the electrocardiogram, blood 
pressure, and pulse rate (Bajić, et al 2021). Behesht et al., (2021) 
stated that COVID-19 causes numerous problems and 
complications in all body organs. It causes alterations in 
cardiopulmonary parameters such as coughing, the difficulty of 
breathing, and hypoxia as well as a variation in peripheral oxygen 
saturation (SpO2) and/or arterial oxygen saturation (SaO2), 
respiratory rate (RR), partial pressure of oxygen (PaO2), partial 
pressure of carbon dioxide (PaCO2). Furthermore, it can cause 
alterations in cardiac work such as arrhythmias, tachycardia, 
hypertension or hypotension (Chen et al., 2020). Retucci, et al., 
(2020) indicated that changing the patient’s position is one of the 
non-pharmacological nursing interventions that help to improve 
gas exchange and breathing process and thus positively reflected 
on the cardiovascular and pulmonary indicators. Since some 
studies indicated that there was a positive effect of prostration on 
some cardiopulmonary parameters. Mahrous and Aboelmagd 
(2022) exposed that the prostration position had an effect on 
improving the rate of blood saturation with oxygen and reducing 
the heart rate and the respiratory rate. Furthermore, Wadsworth, et 
al., (1996) reported that the prostrate position had an effect on 
reducing the heart rate and mean arterial pressure of patients 
undergoing different surgeries. Therefore, this position was 
adopted as an ideal way to reduce complications of COVID-19 
infection, especially alterations in cardiopulmonary parameters. 
 
 

METHODOLOGY 
A total of 60 confirmed patients with COVID-19 admitted in the 
COVID-19 ward at Imam Hussein Medical City/Karbala 
Governorate/Iraq, were randomly enrolled in this experimental 
study for the period from October, 21th, 2021 to April, 2ed, 2022. 
This study was performed to find out the benefits of prostrate 
position and coughing exercises on cardiovascular and pulmonary 
parameters among non-intubated COVID-19 patients, and to 
determine the association between the effect of prostrate position 
and coughing exercises with demographic characteristics and 
clinical data of patients.  The study sample was selected by using 
a systematic random sampling method, 30 of them participated in 
this study as an experimental group and the other 30 patients as a 
control group. The cardiopulmonary parameters include systolic 
blood pressure (SBP), diastolic blood pressure (DBP), peripheral 
oxygen saturation (PaO2), respiratory rate (RR), pulse rate (PR), 
pulse pressure, mean arterial pressure (MAP), and cardiac output 
were measured four times. The interventional protocol was putting 
the patient in a prostrate position for a full one hour and the 
coughing exercises are performed for the patient at the first time of 
prostration. The cardiopulmonary parameters were measured in 
the following sequences, firstly the researchers measured them 
before implementing the interventional protocol; the second time, 
one hour after completing the protocol; then the researchers 
repeated the measurement of cardiopulmonary parameters four 
hours after the completion of the intervention, and finally after 
seven hours after the completion of the intervention.  
 A questionnaire form was prepared by the researchers in 
order to collect all the relevant data associated with demographic 
data and clinical data in addition to some of the cardiopulmonary 
parameters. This section for cardiopulmonary parameters includes 
SBP, DBP which was measured by a sphygmomanometer, the 
SpO2 was measured by using the pulse oximetry device, as for 
pulse pressure (PP) was measured by applying the following 
formula (PP= SBP - DBP), the researchers was calculating the RR 
by observing and calculating the number of times the patient's 
chest rose and fell during one minute.  Furthermore, the cardiac 
output (CO) was measured by applying the following formula (CO= 
(PP x HR)*2ml) that was designed by Koenig et. al., (2015), while 
the MAP was measured by applying the formula of (MAP = ([DBP 
x 2] + SBP)÷3} (Farrell & Dempsey, 2010). The interviewing 
technique was used by the researchers to collect the relevant data. 
Finally, the data were analyzed by using the program of IBM 
Statistical Package of Social Sciences (SPSS) Version 23, and 
both descriptive statistical analysis procedures (frequency, 
percentage) and chi-square and inferential statistical analysis 
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(repeated measurement ANOVA) were used in order to analyze 
and assess the results of the study, a p-value <0.05 was 
considered statistically significant. 

Ethical clearance: The approval of the implementation of 
interventional protocol on patients was obtained after reviewing it 
by the Ethical Committee of the Nursing College/ Karbala 
University. 

RESULTS AND DISCUSSION 
Table 1: Distribution of demographic data and smoking history of patients with COVID-19: 

Demographic data 
Control group Experimental group 

Frequency  Percentage  Frequency  Percentage  

Age/years 

20-39 2 6.7 3 10 

40 - 59 8 26.7 8 26.7 

≥ 60 20 66.6 19 63.3 

Total 30 100 30 100 

Gender 

Male 14 46.7 18 60 

Female 16 53.3 12 40 

Total 30 100 30 100 

 
Smoking condition 

Never 20 66.7 23 76.7 

Previous 9 30 4 13.3 

Currently 1 3.3 3 10 

Total 30 100 30 100 

Second-hand smoke 

Yes 23 76.7 24 80 

No 7 23.3 6 20 

Total 30 100 30 100 

Body mass index 
(BMI) 

Normal weight 5 16.7 7 23.3 

Overweight 7 23.3 1 3.3 

Obesity class I 14 46.7 16 53.3 

Obesity class II 3 10 3 10 

Obesity class III 1 3.3 3 10 

Total 30 100 30 100 

 
Table 2: Distribution of clinical data of patients with COVID-19 

Clinical data 
Control group Experimental group 

Frequency  Percentage  Frequency  Percentage  

Chronic diseases 

Hypertension  7 23.3 4 13.3 

Asthma  9 30.0 8 26.7 

DM 3 10 7 23.3 

Non  11 36.7 11 36.7 

Total 30 100 30 100 
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Bilateral - peripheral & central 12 40 13 43.3 

Bilateral-central 8 26.7 12 40 

Bilateral-peripheral 7 23.4 4 13.4 

Left lung- peripheral 1 3.3 1 3.3 

Right lung central 1 3.3 0 0 

Bilateral - lateral 1 3.3 0 0 

Total 30 100 30 100 

Percentage of the affected 
area 

15 - 24% 5 16.7 0 0 

25 - 34% 5 16.7 3 10 

35 - 44% 5 16.7 3 10 

≥  45 % 15 50 24 80 

Total 30 100 30 100 

Method of oxygenation 
therapy 

Face mask 20 66.7 18 60 

Re-breather mask 10 33.3 12 40 

Total 30 100 30 100 

COVID-19 vaccination status 

Yes  3 10 1 3.3 

No  27 90 29 96.7 

Total 30 100 30 100 

 
Table 3: Comparison of the effect of prostrate position and coughing exercises on the cardiopulmonary parameters for the experimental group and the control 
group:  

Cardiopulmonary parameters  

Experiment group 
(mean of 30 patients) 

Control group  
(mean of 30 patients) 

Before After 1 After 2 After 3 Before After 1 After 2 After 3 

SBP (mm Hg) 145.43 124.16 132.50 150.16 140.83 138.83 139.16 138.86 

DBP (mm Hg) 86.03 79.16 77.00 86.16 87.16 87.33 87.00 85.33 

SaO2(%) 82.63 95.13 92.80 82.66 84.43 84.86 85.16 84.96 

RR (breath\ minute) 35.20 22.80 25.06 30.16 31.46 30.83 30.43 29.73 

HR (beats\minute) 114.23 83.36 85.76 105.43 103.30 100.03 100.16 100.63 

PP (mm Hg) 56.63 48.43 55.83 59.16 53.33 51.00 50.50 51.50 

MAP (mm Hg) 104.16 94.10 95.93 105.93 107.60 106.40 106.46 105.63 

CO (Liter) 16.13 7.23 9.86 12.13 15.86 14.76 14.76 15.03 

 
 Before: before implementing the intervention; After 1: one hour after implementing the intervention; After 2: four hours after 
implementing the intervention; After 3: seven hours after implementing the intervention.  
 By using a repeated measurement ANOVA, the result in table (3) shows that there a difference between the mean scores of the 
cardiopulmonary parameters for the experimental group, while there were no differences in the control group. 
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Figure 1: The effect of prostrate position and coughing exercises on the cardiopulmonary    parameters among the experimental group. 

 
Table 4: Association between the effect of prostrate position and coughing exercises on the cardiopulmonary parameters among COVID-19 patients with their 
demographic data 

Cardiopulmonary 
parameters 

Age Gender Smoking condition Second-hand smoke BMI 

P-value Sig. P-value Sig. P-value Sig. P-value Sig. P-value Sig. 

 SBP 0.001 S 0.078 NS 0.039 S 0.065 NS 0.001 S 

 DBP 0.009 S 0.043 S 0.132 NS 0.018 S 0.002 S 

SpO2 0.410 NS 0.451 NS 0.015 S 0.206 NS 0.152 NS 

RR 0.005 S 0.020 S 0.204 NS 0.541 NS 0.013 S 
HR 0.013 S 0.052 S 0.033 S 0.108 NS 0.002 S 
PP 0.089 NS 0.078 NS 0.098 NS 0.112 NS 0.227 NS 

MAP 0.061 NS 0.135 NS 0.074 NS 0.250 NS 0.007 S 
CO 0.163 NS 0.144 NS 0.007 S 0.012 S 0.000 S 

NS: Non-Significant (P value >0.05); S: Significant (P value ≤ 0.05). 

 
Table 5: Association between the effect of prostrate position and coughing exercises on the cardiopulmonary parameters among COVID-19 patients with their 
clinical data: 
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NS: Non-Significant (P value >0.05); S: Significant (P value ≤ 0.05). 

 
 Table (1) shows that approximately two-thirds of the sample 
within the age group of ≥ 60 years, from them there were 60% from 

the experiment group and 46.7% from the control group were 
males. In addition, and regarding the smoking status, this table 
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reveals that 76.7% and 66.7% were never smoked in both 
experimental and control groups respectively, while more than 
three-quarters of the sample were exposed to second-hand 
smoke. Finally, approximately one-half of the patients enrolled in 
this study had obesity class I that had BMI=30-34.9. 
 Table (2) indicates that 30.0% and 26.7% of patients have 
had asthmatic conditions, and 23.3%, 13.3% of them have 
hypertension from both control and experimental groups 
respectively. Concerning the infected part of the lung, this table 
exposed that 40.0% of the control group and 43.3% of the 
experimental group were effected in the bilateral-peripheral and 
central parts of the lungs, while 80% of the experimental group and 
50% of the control group were effected more than 45 percentage 
of the lungs. In addition to that, the result in this table reveals that 
60% of the experimental group and 66.7% of the control group 
were used a face mask as a method of oxygenation therapy. 
Finally, the greater (96.7%) percent of the experimental group and 
90% of the control group did not take the COVID-19 vaccine. 
 By using the chi-square test this table shows that are a 
statistically significant association are found between SBP and 
patients’ age, smoking condition, and BMI, that is also a significant 
association between DBP and patients ’age, gender, second-hand 
smoke, and BMI. Also, there is an association between the 
improvement in the SpO2 level with smoking condition, while there 
is an association between RR and patients’ age, gender, and BMI. 
The level of improvement in the heart rate is associated with 
patients ’age, smoking condition, and BMI.  
 

DISCUSSION 
This is the first study that aims to investigate the benefits of 
prostrate position and coughing exercises upon cardiopulmonary 
parameters among non-intubated patients with COVID-19. 
Concerning the demographic characteristics as presented in table 
(1), the results reveal that approximately two-thirds (63.3%) and 
(66.6%) of the experimental and control groups respectively were 
within the age group of ≥ 60 years, these findings disagree with the 
result of the study that was done by Boehmer, et al., (2020), 
indicates that most of the patients were elderly in the sample 
because the old age had a weak immunity, Mueller, et al., (2020) 
exposed that the aging innate the immune system. The 
researchers show that the hospitalization of the elderly is 
increased because of their decreased immunity, old age 
intolerance the disease severity, unlike young people who have a 
good immune system.        
 The researchers attribute the convergence in the gender 
representation of the sample to the fact that the Coronavirus does 
not exclude a specific gender in infection, as it affects both 
genders equally. Our results agree with the study of James, et al., 
(2021) was indicated that from a total of 634 participants involved 
in their study, 59.3% were male and the other were female, and 
the median age of patients was 50 years for 60% of the sample.  
 Because of the high rate of infection in the sample among 
non-smokers, it was approximately three-quarters of the sample, 
the researchers believe that the Coronavirus is not specific to 
infected smokers only.  This result comes along with the findings of 
the study was done by Yang, et al., (2020) indicated that only 4% 
of patients infected with COVID-19 were smoking. The researchers 
show that the reason for the small number of smokers in the 
sample related to the fact that half of the sample was women, and 
also because the percentage of smoking among women in the 
eastern community is very limited, this was confirmed by Khattab 
et al., (2012) indicates that 54.4% of the patients participating in 
the study do not smoke, 53.2% of those infected with COVID-19 
were smokers, while the smokers of non-COVID-19 patients were 
55.4%. regarding second-hand smoke exposure, the study result 
reveals that 80 % of the experimental group and 76.7% of the 
control group were exposed to second-hand smoke. The 
researchers believe that this percentage was of infected persons 
among second-hand smoke because they inhale smoke containing 
dust particles, this increases the rate of damage to the lungs, 

making them more susceptible to the invasion of microorganisms, 
especially the Coronavirus. The result of the studies that was done 
by Osinibi, et al., (2021), Garcia, et al., (2021), and Athbi, and 
Abed-Ali, (2020) exposed a relationship between passive smoking 
and infection with some diseases or an increase in the severity of 
their complications.  
 Body mass index has been determined as one of the most 
contributing factors to many disease processes. Our study result 
exposed that most of the patients with COVID-19 enrolled in this 
study were suffering from obesity class1 and accounted for 53.3% 
of the experimental group and 46.7% for the control group. This 
finding comes along with the result of the study that was conducted 
by Raisi-Estabragh, et al., (2020) reported that obesity classes I to 
III were associated with increased risks of mortality in a hospital or 
mechanical ventilation.  
 In addition to that, the result in table (2) reveals that 36.7% 
of the patients did not suffer from any chronic diseases, while there 
was approximately one-third of them had asthma. It was known 
that an asthmatic patient was affected by stimuli that cause him to 
have an acute asthma attack as well as exacerbate his infection 
with other respiratory diseases, these stimuli, including allergens, 
exposure to viruses, or irregular use of some medications. The 
severity of an asthmatic attack increases with the increase of 
stimuli. An asthmatic patient who was infected with the 
Coronavirus will be more severely affected than others because 
the virus was one of the stimuli for the attack of asthma, which 
exacerbates the situation and increases the chances of 
hospitalization and prolongation of their stay. Regarding the 
infected part of the lung, this table exposed that 40.0% of the 
control group and 43.3% of the experimental group were effected 
in the bilateral-peripheral and central parts of the lungs, while 80% 
of the experimental group and 50% of the control group were 
effected more than 45 percentage of the lungs. The results of our 
study are consistent with a study conducted by Soldati, et al., 
(2020) reported that usually, the early viral pneumonia show 
bilateral. The researchers show that a high rate of lung damage 
appeared in the study sample because the study was conducted 
on hospitalized patients and most of them had a very high rate of 
lung damage. Moreover, the result in this table exposed that 
approximately 90% and 96.7% of the patients in the control group 
and experimental groups respectively were refused to take the 
COVID-19 vaccine. The researchers show that the lack of societal 
awareness about COVID-19 among Iraqi residents was the main 
cause for refusing to take the vaccine; this result comes along with 
the findings of the study conducted by Abdulah, (2021) in Iraq 
reported that the low level of education was the main reasons of 
83.5% of the participants have not received COVID-19 vaccines. 
 The benefits of prostrate position and coughing exercises on 
the cardiopulmonary parameters was clearly exposed in table (3) it 
is shown that a positive effect of prostrate position and coughing 
exercises on the cardiopulmonary parameters (SBP, DBP, SpO2, 
HR, PP, RR, CO, and MAP) among patients involved in the 
experimental group. The improvement in the cardiopulmonary 
parameters occurred in the second measurement (immediately 
during the first hour after applying the interventional protocol), and 
the third measurement (two hours after completing the application 
of the interventional protocol).  The researchers believe that the 
reason for the decrease in the respiratory rate and SpO2 was the 
reversal of the lung in a prostration position, which is one of the 
modes of drainage of secretions, in addition to coughing exercises 
that help to remove sputum and sticky mucous secretions from 
inside the alveoli into the respiratory tracts, which facilitates the 
process of eliminating them. This process is positively reflected in 
the process of expansion of the lungs, the opening of the alveoli, 
and the improvement of gas exchange. After SpO2 rises and 
respiratory rate decreases, the patient relaxes psychologically, 
stress reduces, and effort decreases during breathing, which 
causes a decrease in heart rate, blood pressure, cardiac output, 
and other cardiac parameters. McNicholas, et al., (2020) 
emphasized the improvement in arterial oxygenation after 
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implementing the prone position increasing the regional ventilation 
in dependent lung regions near the diaphragm and reducing 
pleural pressure. The prostration gives psychological comfort to 
Muslim patients because it is considered among the movements 
specific to their prayer. It is the daily method they follow for spiritual 
contact with the Lord, who gives them reassurance, calmness, and 
safety that agrees with a study conducted in Iraq by Ibraheem, et 
al., (2021) reported that during prostration (Sajdah), psychological 
satisfaction occurs due to their closeness to God, and this reflects 
positively on health status. Sartini, et al., (2020) reported that there 
was a clear statistical difference between SpO2, PaO2, and 
respiratory rate before, during, and after implementation of prone 
positioning in noninvasive ventilation patients. Mahrous, and 
Aboelmagd., (2022) exposed that there was a significantly 
decreased respiratory rate, heart rate, and increased oxygen 
saturation due to the knee-chest position. Rossi, et al., (2022) 
reported that the prone position had increased PaO2/ FiO2 for 
65% of COVID‑19 pneumonia patients. 
 Finally, regarding the association between the effect of 
prostrate position and coughing exercises with demographic 
characteristics and clinical data of patients. The results in table (4) 
exposed a statistically significant relationship between SBP and 
chronic disease, bronchodilators, percentage of the affected area, 
the period since the first appearance of symptoms, hospitalization 
period, and take vaccine condition. The effect of prostate position 
and coughing exercises on DBP among COVID-19 patients that 
are enrolled in this study has a statistically significant association 
with chronic disease, the use of antitussive medications, infected 
part of the lung, percentage of the affected area, the period since 
the first appearance of symptoms, hospitalization period, and take 
vaccine condition. Furthermore, there was found a significant 
association between SpO2 and chronic disease, the infected part 
of the lung, percentage of the affected area, and the period since 
the first appearance of symptoms. In addition to that, the 
improvement in respiratory rate was clearly shown associated with 
chronic disease, the use of bronchodilators medications, the 
infected part of the lung, percentage of the affected area, the 
period since the first appearance of symptoms, hospitalization 
period, and method of oxygenation therapy. While the 
improvement in the pulse rates was noticed among patients with 
chronic disease, use of antitussive medications, the infected part of 
the lung, percentage of the affected area, the period since the first 
appearance of symptoms, hospitalization period, method of 
oxygenation therapy, and vaccination condition. 
 

CONCLUSION 
The study concludes that the prostrate position and coughing 
exercises were good in improving cardiopulmonary parameters 
among COVID-19 patients, the positive effect of the prostrate 
position and coughing exercises lasted for more than four hours. A 
significant association was found between the benefits of prostrate 
position and coughing exercises with demographic characteristics 
and clinical data of patients such as chronic disease, the use of 
antitussive medications, infected part of the lung, percentage of the 
affected area, the period since the first appearance of symptoms, 
hospitalization period, and vaccination condition. 
Recommendations: 
1. All non-intubated patients with COVID-19 should perform a 
prostrate position and coughing exercises for a full one hour every 
four hours to improve cardiopulmonary parameters. 
2. Conducting another study to determine the effect of prostrate 
position and coughing exercises upon other cardiopulmonary 
parameters among non-intubated patients with COVID-19 and 
other respiratory diseases or cardiovascular diseases. 
Acknowledgments: The deepest thanks to the Research Ethics 
Committee at the College of Nursing at Karbala University for 
providing research advice and guidance, also my deepest gratitude 
to the Karbala Health Department staff for the agreement to 
conduct the study, and my deep appreciation to Imam Hussein 
Medical City staff especially those in the COVID-19 ward for their 

help. Finally, we thank all the patients who volunteered to 
participate in this study. 
Financial disclosure: No financial support. 
Conflict of interest: No one was harmed during the conduct of the 
study. 
Ethical clearance: The approval of the implementation of 
interventional protocol on patients was obtained after reviewing it 
by the Ethical Committee of the Nursing College/ Karbala 
University. 
 

REFERENCES 
1. Abdulah, D. (2021). Prevalence and correlates of COVID‐19 vaccine 

hesitancy in the general public in Iraqi Kurdistan: A cross‐sectional 
study. Journal of Medical Virology. 93: 6722-6731. 
https://doi.org/10.1002/jmv.27255ABDULAH|6731  

2. Athbi, H., and Abed-Ali, H. (2020). Risk Factors of Acute Otitis Media 
among Infants Children in Kerbala Pediatric Teaching Hospital: A 

Case-Control Study. Medico-legal Update, 20(1), 767. 

3. Bajić, D. Đajić,V., & Milovanović, B. (2021). Entropy analysis of 

COVID-19 cardiovascular signals. Entropy, 23(1), 87. 

4. Balkhair A. (2020). COVID-19 Pandemic: A New Chapter in the 
History of Infectious Diseases. Oman medical journal, 35(2), e123. 
https://doi.org/10.5001/omj.2020.41  

5. Behesht Aeen, F., Pakzad, R., Goudarzi Rad, M., Abdi, F., Zaheri, F., 
& Mirzadeh, N. (2021). Effect of prone position on respiratory 
parameters, intubation and death rate in COVID-19 patients: 

systematic review and meta-analysis. Scientific reports, 11(1), 1-16. 

6. Boehmer, T., DeVies, J., Caruso, E., et al. (2020). Changing Age 
Distribution of the COVID-19 Pandemic — United States, May–
August 2020. Morbidity and Mortality Weekly Report, 69(39), 1404-
1409. DOI: http://dx.doi.org/10.15585/mmwr.mm6939e1external icon 

7. Chen, Q., Xu, L., Dai, Y., Ling, Y., Mao, J., Qian, J., ...& Ge, J. 
(2020). Cardiovascular manifestations in severe and critical patients 

with COVID‐19. Clinical cardiology, 43(7), 796-802. 

8. Faris, S., Athbi, H., Mansoor, H., Mahmood, F., Almalike, M., Kumait, 
A., Jabor, H., Al-Juboori, A., Salman, M., Hade, A., and Al zuhairy, M. 
(2021). Risk Perception and Public Attention toward COVID-19 
Outbreak in Iraq. Annals of the Romanian Society for Cell Biology, 
15791–15805. Retrieved from 
https://www.annalsofrscb.ro/index.php/journal/article/view/5235  

9. Farrell, M., & Dempsey, J. (2010). Smeltzer and Bare's textbook of 

medical-surgical nursing (Vol. 2). Lippincott, Williams and Wilkins.p. 

182 
10. Garcia, L., Abreu, C., Abe, A., and Matos, M. (2021). Reflections on 

passive smoking and COVID-19. Revista da Associacao Medica 
Brasileira (1992), 67Suppl 1(Suppl 1), 22–25. 
https://doi.org/10.1590/1806-9282.67.Suppl1.20201047  

11. Ibraheem, M., Abedalrahman, S., Sarhat, A., & Al-Diwan, J. (2021). 
Prone positioning is helpful in management of wake spontaneously 
breathing COVID 19 patients. Dokkyo Journal of Medical 

Sciences, 48(02), p. 55. 

12. James, M., Kishore, M., & Lee, S. (2021). Demographic and 
socioeconomic characteristics of COVID-19 patients treated in the 
emergency department of a New York City hospital. Journal of 

Community Health, 46(4), 711-718. 

13. Khattab, A., Javaid, A., Iraqi, G., Alzaabi, A., Kheder, A., Koniski, M., 
... & Breathe Study Group. (2012). Smoking habits in the Middle East 
and North Africa: results of the BREATHE study. Respiratory 

Medicine, 106, S16-S24. 

14. Koenig, J., Hill, L., Williams, D., and Thayer, J. (2015). Estimating 

cardiac output from blood pressure and heart rate: the Liljestrand & 

Zander formula. Biomedical sciences instrumentation, 51, 85. p.1 

15. Mahrous, E., and Aboelmagd, A. (2022). Effect of knee-chest, semi-
sitting, and right lateral position on preterm neonates with respiratory 
distress syndrome. International Egyptian Journal of Nursing 

Sciences and Research, 2(2), 353-361. 

16. McNicholas, B., Cosgrave, D., Giacomini, C., Brennan, A., & Laffey, 
J. G. (2020). Prone positioning in COVID-19 acute respiratory failure: 

just do it?. BJA: British Journal of Anaesthesia, 125(4), 440. 

17. Ministry of Health / Environment / Public Health Department. 2022. 
The daily epidemiological and vaccination situation of the Corona 
pandemic in Iraq, March 1, 2022. 
https://www.facebook.com/MOH.GOV.IQ  

18. Mueller, A., McNamara, M., & Sinclair, D. (2020). Why does COVID-
19 disproportionately affect older people?. Aging, 12(10), 9959–9981. 
https://doi.org/10.18632/aging.103344  

https://doi.org/10.1002/jmv.27255ABDULAH|6731
https://doi.org/10.5001/omj.2020.41
https://www.annalsofrscb.ro/index.php/journal/article/view/5235
https://doi.org/10.1590/1806-9282.67.Suppl1.20201047
https://www.facebook.com/MOH.GOV.IQ
https://doi.org/10.18632/aging.103344


Benefits of Prostrate Position and Coughing Exercises in the Management of Cardiopulmonary Parameters Alteration among Patients 

 
P J M H S  Vol. 16, No. 03, MAR  2022   685 

19. Osinibi, M., Gupta, A., Harman, K., and Bossley, C. (2021). Passive 
tobacco smoke in children and young people during the COVID-19 
pandemic. The Lancet. Respiratory medicine, 9(7), 693–694. 
https://doi.org/10.1016/S2213-2600(21)00231-9  

20. Raisi-Estabragh, Z., McCracken, C., Ardissino, M., Bethell, M., 
Cooper, J., Cooper, C., ... and Petersen, S. (2020). Non-white 
ethnicity, male sex, and higher body mass index, but not medications 
acting on the renin-angiotensin system are associated with 
coronavirus disease 2019 (COVID-19) hospitalisation: review of the 

first 669 cases from the UK Biobank. MedRxiv.  

21. Retucci, M., Aliberti, S., Ceruti, C., Santambrogio, M., Tammaro, S., 
Cuccarini, F., Carai, C., Grasselli, G., Oneta, A. M., Saderi, L., Sotgiu, 
G., Privitera, E., and Blasi, F. (2020). Prone and Lateral Positioning in 
Spontaneously Breathing Patients with COVID-19 Pneumonia 
Undergoing Noninvasive Helmet CPAP Treatment. Chest, 158(6), 
2431–2435. https://doi.org/10.1016/j.chest.2020.07.006   

22. Rossi, S., Palumbo, M., Sverzellati, N., Busana, M., Malchiodi, L., 
Bresciani, P., ... & Gattinoni, L. (2022). Mechanisms of oxygenation 
responses to proning and recruitment in COVID-19 
pneumonia. Intensive care  

23. Sartini, C., Tresoldi, M., Scarpellini, P., Tettamanti, A., Carcò, F., 
Landoni, G., & Zangrillo, A. (2020). Respiratory parameters in 
patients with COVID-19 after using noninvasive ventilation in the 
prone position outside the intensive care unit. Jama, 323(22), 2338-

2340. 

24. Soldati, G., Smargiassi, A., Inchingolo, R., Buonsenso, D., Perrone, 
T., Briganti, D., Perlini, S., Torri, E., Mariani, A., Mossolani, E., Tursi, 
F., Mento, F., and Demi, L. (2020). Is There a Role for Lung 
Ultrasound During the COVID-19 Pandemic?. Journal of ultrasound in 
medicine : official journal of the American Institute of Ultrasound in 
Medicine, 39(7), 1459–1462. https://doi.org/10.1002/jum.15284  

25. Wadsworth, R., Anderton, J., and Vohra, A. (1996). The effect of four 
different surgical prone positions on cardiovascular parameters in 

healthy volunteers. Anaesthesia, 51(9), 819-822. 

26. World Health Organization. (2022). COVID-19 weekly epidemiological 

update, edition 80, 22 February 2022. 

https://apps.who.int/iris/handle/10665/352199  
27. Raya, I., Chupradit, S., Kadhim, M. M., Mahmoud, M. Z., Jalil, A. T., 

Surendar, A., ... & Bochvar, A. N. (2021). Role of Compositional 
Changes on Thermal, Magnetic and Mechanical Properties of Fe-PC-
Based Amorphous Alloys. Chinese Physics B. 
https://doi.org/10.1088/1674-1056/ac3655  

28. Chupradit, S., Jalil, A. T., Enina, Y., Neganov, D. A., Alhassan, M. S., 
Aravindhan, S., & Davarpanah, A. (2021). Use of Organic and 
Copper-Based Nanoparticles on the Turbulator Installment in a Shell 
Tube Heat Exchanger: A CFD-Based Simulation Approach by Using 

Nanofluids. Journal of Nanomaterials. 
https://doi.org/10.1155/2021/3250058  

29. Mohaddeseh Rahbaran, Ehsan Razeghian, Marwah Suliman Maashi, 
Abduladheem Turki Jalil, Gunawan Widjaja, Lakshmi Thangavelu, 
Mariya Yurievna Kuznetsova, Pourya Nasirmoghadas, Farid Heidari, 
Faroogh Marofi, Mostafa Jarahian, "Cloning and Embryo Splitting in 
Mammalians: Brief History, Methods, and Achievements", Stem Cells 
International, vol. 2021, Article 
ID 2347506, 11 pages, 2021. https://doi.org/10.1155/2021/2347506  

30. Jalil, A.T.; Ashfaq, S.; Bokov, D.O.; Alanazi, A.M.; Hachem, K.; 
Suksatan, W.; Sillanpää, M. High-Sensitivity Biosensor Based on 
Glass Resonance PhC Cavities for Detection of Blood Component 
and Glucose Concentration in Human Urine. Coatings 2021, 11, 
1555. https://doi.org/10.3390/coatings11121555  

31. Chupradit, S.; Ashfaq, S.; Bokov, D.; Suksatan, W.; Jalil, A.T.; 
Alanazi, A.M.; Sillanpaa, M. Ultra-Sensitive Biosensor with 
Simultaneous Detection (of Cancer and Diabetes) and Analysis of 
Deformation Effects on Dielectric Rods in Optical 
Microstructure. Coatings 2021, 11, 1564. 
https://doi.org/10.3390/coatings11121564  

32. Bokov, D., Turki Jalil, A., Chupradit, S., Suksatan, W., Javed Ansari, 
M., Shewael, I. H., ... & Kianfar, E. (2021). Nanomaterial by Sol-Gel 
Method: Synthesis and Application. Advances in Materials Science 
and Engineering, 2021. https://doi.org/10.1155/2021/5102014  

33. Shabgah, A. G., Al-Obaidi, Z. M. J., Rahman, H. S., Abdelbasset, W. 
K., Suksatan, W., Bokov, D. O., ... & Navashenaq, J. G. (2022). Does 
CCL19 act as a double-edged sword in cancer 
development?. Clinical and Experimental Immunology, 20, 1-12. 
, https://doi.org/10.1093/cei/uxab039 

34. Kartika, R., Alsultany, F. H., Jalil, A. T., Mahmoud, M. Z., Fenjan, M. 
N., & Rajabzadeh, H. (2021). Ca12O12 nanocluster as highly 
sensitive material for the detection of hazardous mustard gas: 
Density-functional theory. Inorganic Chemistry 
Communications,109174. 
https://doi.org/10.1016/j.inoche.2021.109174  

35. Jalil, A. T., Al-Khafaji, A. H. D., Karevskiy, A., Dilfy, S. H., & Hanan, Z. 
K. (2021). Polymerase chain reaction technique for molecular 
detection of HPV16 infections among women with cervical cancer in 
Dhi-Qar Province. Materials Today: Proceedings. 
https://doi.org/10.1016/j.matpr.2021.05.211  

36. Yang, X., Yu, Y., Xu, J., Shu, H., Liu, H., Wu, Y., ... & Shang, Y. 
(2020). Clinical course and outcomes of critically ill patients with 
SARS-CoV-2 pneumonia in Wuhan, 

37. China: a single-centered, retrospective, observational study. The 
Lancet Respiratory Medicine, 8(5), 475-481 

 

 

https://doi.org/10.1016/S2213-2600(21)00231-9
https://doi.org/10.1016/j.chest.2020.07.006
https://doi.org/10.1002/jum.15284
https://apps.who.int/iris/handle/10665/352199
https://doi.org/10.1088/1674-1056/ac3655
https://doi.org/10.1155/2021/3250058
https://doi.org/10.1155/2021/2347506
https://doi.org/10.3390/coatings11121555
https://doi.org/10.3390/coatings11121564
https://doi.org/10.1155/2021/5102014
https://doi.org/10.1093/cei/uxab039
https://doi.org/10.1016/j.inoche.2021.109174
https://doi.org/10.1016/j.matpr.2021.05.211

