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Abstract---Background: The Novel Coronavirus Disease (COVID-19) 

causes clinical symptoms ranging in severity. Dyspnea and coughing 
are determined as one of the most significant problems. This study 

aimed to investigate the effect of prostrate position and coughing 

exercises upon dyspnea and persistent cough levels among non-

intubated patients with COVID-19.  Method: An experimental study 

design was carried out in the COVID-19 wards in Imam Al-Hussein 
Medical City, from the period of October 2021 to March 2022. Results: 

More than 60% of the patients were elderly, 60% of the experimental 

group was male, and 53.3% of the control group was female, it is very 

useful to use prostrate position and coughing exercises to facilitate 

breathing patterns and decrease the severity of the cough. 

Conclusion: The prostration position and coughing exercises are very 
useful in improving gas exchange and relieving the severity of dyspnea 

and coughing in patients with COVID-19. In addition, this positive 

effect lasted for more than four hours of implementing the 

interventional protocol. Recommendations: Performing a prostrate 

position and coughing exercises one hour every four hours for patients 
with COVID-19 suffering from dyspnea and persistent cough. 

 

Keywords---prostrate, position, coughing exercises, dyspnea, cough, 

COVID-19. 
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Introduction  

 

The novel coronavirus disease 2019 or COVID-19 as described by the World 

Health Organization (WHO) is disease-causing a respiratory infection by a severe 

acute respiratory syndrome-related coronavirus (SARS-CoV) (Kurtaiş Aytür, et al., 
2021). According to the WHO, viral infections are still emergent transmitted 

diseases, and on 30th January 2020, the WHO Emergency Committee asserted 

this disease as an emergency health issue globally (Faris, et al., 2021). Since the 

Corona pandemic began to spread to all countries of the world, it is continued to 

rise numbers until the 22nd of February 2022 reaching more than 422,000,000 

confirmed cases, of which approximately 5,800,000 deaths, or 1.37%. And 
416,200,000 cured cases, or 98.6.2% (World Health Organization, 2022). In Iraq, 

the number of confirmed cases until March 1, 2022, there were 2,303,816 

confirmed cases, including nearly 24,999 deaths, or 1.08%. And 2,246,473 cured 

cases, with a rate of 95. 5% (Ministry of Health / Environment / Public Health 
Department. 2022). According to the WHO, viral infections are still emergent 

transmitted diseases, and on 30th January 2020, the WHO Emergency 

Committee asserted this disease as an emergency health issue globally. 

 

Balkhair, (2020) reported that the clinical symptoms of COVID-19 range in 

severity from mild, moderate, and serious cases. Kurtaiş Aytür, et al., (2021) 

revealed that according to epidemiological statistics, the greater number of the 
patients infected with COVID-19 were at 20-60 years of age with a higher 

incidence among males. The greater (81.4%) cases were mild (81.4%), 13.9% were 

severe cases, and 4.7% were critical cases. COVID-19 disease can manifest 

according to the WHO clinical classification as an extensive range from mild 
cases, pneumonia, severe pneumonia, acute respiratory distress syndrome 

(ARDS), sepsis condition, and septic shock. The most common clinical 

manifestations are dyspnea, fever, coughing, hypoxia, sore throat, headache, 
muscle pain, and fatigue (Singhal, 2020). It is necessary to apply an intervention 

to improve oxygen and reduce its need, or endotracheal. Changing the patient's 

position is one of the additional interventions that these patients may need to 

increase the chance of gas exchange and improve the breathing process, in 
addition to reducing the effort during breathing and achieving an effective gas 

exchange effect by positioning the patient appropriately for patients with 

pneumonia associated with COVID-19 (Retucci, et al., 2020). Changing the 

patient’s position can affect the physiological mechanics of the respiratory system 

by changing compliance and/or resistance of the respiratory system and its chest 
wall and lungs components, and by changing static lung volume (Mezidi, & 

Guérin, 2018). Arık & Çevik, (2021) mentioned that the postural drainage and 

coughing exercises, as a part of pulmonary rehabilitation are effective in 

improving pulmonary function and oxygen saturation. The nurses need to take a 

role in training patients about the benefits of coughing exercises and how to do 

exercises efficiently, and in encouraging them to do it regularly.   
 

Methodology 

 

An experimental study design was carried out in the COVID-19 wards at Imam Al-

Hussein Medical City in Holy Karbala, Iraq, the study was initiated from the 
period of October 2021 to March 2022, to determine the effect of prostrate 
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position and coughing exercises upon the level of dyspnea and persistent cough 

among non-intubated patients with COVID-19 and to find out the relationship 

between the effect of prostrate position and coughing exercises upon the level of 

dyspnea and persistent cough with patients’ socio-demographic characteristics 
and clinical data. A systematic random sampling method of 60 patients was 

included in this study, 30 of them participated as an experimental group and the 

other as a control group. The levels of dyspnea and cough severity were measured 

initially and then carried out the interventional protocol that was consisted of two 

overlapping procedures (prostration position and coughing exercises) so that the 

patient was placed in prostration position for a full hour and the coughing 
exercises were performed for the patient at the first time of prostration. The levels 

of dyspnea and cough severity were measured at three different times after the 

intervention that is as follows immediately after the completion of the 

intervention; four hours after the intervention, and seven hours after the 

intervention. A questionnaire form was prepared by the researchers to collect all 
the relevant data associated with the study sample, it is involving three main 

parts: the first part includes participants’ socio-demographic and clinical data; 

the second part measures the cough severity index (CSI) it is consists of 10 items, 

this scale has been modified in response to the experts’ opinions, the original 

scale was designed by Shembel, et al., (2013) to measure the severity of a 

patient's cough. The third part includes the modified version of the dyspnea index 
(DI) that was constructed by Gartner-Schmidt, et al., (2014) to measure the 

severity of a patient's dyspnea, it includes a 10-items. The data were collected 

directly from patients by the researchers through the interviewing technique. 

Finally, the data were analyzed by using the program of IBM Statistical Package of 

Social Sciences (SPSS) Version 23, both descriptive statistical analysis procedures 
(frequency, percentage) and inferential statistical analysis (repeated measurement 

ANOVA and chi-square) were used to analyze and assess the results of the study, 

a p-value <0.05 was considered statistically significant. 

 

Results 

 
Table (1): Distribution of socio-demographic characteristics of patients with 

COVID-19 

 

Socio-demographic 

Characteristics 

Control group Experimental group 

f. % f. % 

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- Yes 23 76.7 24 80 
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hand 

smoke 

No 7 23.3 6 20 

Total 30 100 30 100 

Body mass 

index 

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 

   f.: frequency; %: percentage.   

  

Table (1) indicates that the majority of the patients who participated in the 
experimental and control group were within age group (≥ 60) years old and 

accounted (63.3%) and (66.6%) for experimental and control group respectively; 

about two-thirds (60%) of the experimental group and approximately one half 

(46.7%) of the control group were males. In concern to the smoking status, the 

result in this table reveals that more than three quarters (76.7%) of the 
participant in the experimental group and two-thirds (66.7%) in the control group 

were never smoking, and most of them were exposed to secondhand smoking. 

Finally, and regarding the body mass index of the participant, the result indicates 

that 53.3% and 46.7% in the experimental and control group respectively were 

obese class I.  

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

 

Clinical data Control group Experimental group 

f. % f. % 

 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 

In
fe

c
te

d
 p

a
rt

 o
f 

th
e
 l
u

n
g
 

 

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 
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COVID-19 vaccination 

status  

Yes  3 10 1 3.3 

No  27 90 29 96.7 

Total 30 100 30 100 

   f.: frequency; %: percentage.   

 

This table shows that is more than one-third (36.7%) of both experimental and 
control groups did not have any chronic diseases. But 26.7% and 30% for the 

experimental and control group had asthmatic conditions respectively. As for the 

infected part of the lung, 43.3% of the experimental group and 40% of the control 

group were infected in the bilateral-peripheral and central areas of the lungs. 80% 

of the experimental group and 50% of the control group was with infection 

percentage of ≥ 45%. In addition to that, a face mask was a method of 
oxygenation therapy for 60% for the experimental group and 66.7% for the control 

group. Finally, 96.7% of the experimental group and 90% of the control group did 

not take the COVID-19 vaccine. 

              

Table (3) Comparison of the effect of prostrate position and coughing exercises on 
the level of dyspnea and cough severity for the experimental group and the control 

group 

 

Variables 

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 

Level of 

Dyspnea 
1.96 1.06 1.28 1.87 1.81 1.86 1.88 1.76 

Severity of 

Cough 
1.90 1.20 1.24 1.80 1.81 1.85 1.87 1.89 

Before: before implementing the interventional program; After 1: one hour after 

implementing the interventional program; After 2: four hours after implementing 

the interventional program; After 3: seven hours after implementing the 

interventional program.  
 

By using a repeated measurement ANOVA, this table shows that there is a clear 

statistical significance difference between the mean score of the dyspnea level, 

and cough level for the experimental group, while there was no statistically 

significant difference in the control group. 
 



         

 

2802 

 
Figure (1) The effect of prostration position and coughing exercises on the level of 

dyspnea and severity of cough among the experimental group 

 

Table (4): Association between the effect of prostrate position and coughing 

exercises on the level of dyspnea and cough severity among COVID-19 patients 

with their socio-demographic characteristics and clinical data 
 

Variable 
Dyspnea Cough 

P. Value Significant  P. Value Significant  

Age 0.138 N.S 0.001 S 

Gender 0.333 N.S 0.088 N.S 

Smoking condition 0.497 N.S 0.277 N.S 

Second-hand smoke 0.043 S 0.071 N.S 

Body mass index (BMI) 0.011 S 0.528 N.S 

Chronic diseases 0.148 N.S 0.056 S 

The Infected part of the lung 0.041 S 0.025 S 

Percentage of the affected 

area 

0.201 N.S 0.081 N.S 

Method of oxygenation 

therapy 

0.193 N.S 0.232 N.S 

COVID-19 vaccination status  0.018 S 0.970 N.S 

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

By using the chi-square test this table shows that there was a statistically 

significant association was found between the level of dyspnea and secondhand 

smoke, BMI, infected part of the lung, and COVID-19 vaccination status. As for 

the association between cough severity and some socio-demographic information 

and clinical data, this table shows that there was a statistically significant 
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association was found between cough severity and age group, chronic diseases, 

and infected part of the lung.  

 

Discussion 
 

Controlling the severity of COVID-19 is significantly dependent on improving the 

oxygenation status by enhancing the gas exchange. A total of 60 patient 

diagnosed with COVID-19 was involved in this study to evaluate the effect of 

prostrate position and coughing exercises upon the level of dyspnea and 

persistent cough among non-intubated patients with COVID-19.  
 

Concerning the socio-demographic characteristics of participants as shown in 

table (1), the result indicates that approximately two-thirds of them were ≥ 60 

years old and accounted for 63.3% for the experimental group and 66.6% for the 

control group. Boehmer, et al., (2020) reported that are early in the COVID-19 
pandemic, the incidence was highest among the elderly. From June to August 

2020, the incidence of COVID-19 was highest in individuals aged 20 to 29 years, 

that is accounted for more than 20% of all diagnosed cases. Younger adults 

possibly contribute to the transmission of COVID-19 in the community. In June 

2020, the percentage of positive SARS-CoV-2 increases among aged 20 to 39 

years. The researchers believe that the number of elderly COVID 19 patients 
among the study sample had increased due to the compromised immune system. 

Mueller, et al., (2020) described it as "the aging innate immune system" that led 

to their intolerance to the complications of the disease, which led to their 

hospitalization, unlike the group of young people who have good immunity and a 

healthy body that helps them withstand the disease. 
 

As for gender, the results of the study indicate that 60 % were male, and 40% 

were female for the experimental group, while in the control group was 46.7 % are 

male and 53.3 % are female. The researchers show that this convergence in the 

percentages of the sample by gender (male and female) means that there were no 

clear differences between the gender and the virus-infected both gender with a 
similar chance. Jin, et al., (2020) stated that while women and men have a similar 

prevalence, they are emphasized that the men with COVID-19 are at increased 

risk for worse outcomes, independent of aging. Marik, et al., (2021) reported that 

the COVID-19 causes severe disease in men that is not due to the effect of 

comorbidities or age; however, many experimental studies exposed that men had 
evidence of the highest inflammatory response. Estrogens inhibit the production 

of pro-inflammatory cytokines that is the main mechanism clarifying the gender 

differential COVID-19 patients. 

 

Concerning smoking status, the result indicated that 76.7% of the experimental 

group and 66.7% of the control group were non-smokers. This means that this 
disease is not limited to smokers only but includes all groups. Vardavas and 

Nikitara, (2020) revealed that among 78 patients infected with COVID-19 that had 

a significantly higher percentage (27.3%) of patients with a smoking history, the 

smoking history was a risk factor of COVID-19. Patanavanich and Glantz (2021) 

exposed that smoking is one of the most important risk factors for having COVID-
19 infection, including mortality. The smoking effects appear to be higher among 
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young persons. And therefore smoking cessation should still be a priority for the 

prevention of COVID-19 infection.  

 

As shown in table (1) the study findings reveal that 80 % of the experimental 

group and 76.7% of the control group were exposed to second-hand smoke. This 
ratio was because that second-hand smoke exposure was harmful to young 

people and the elderly. They inhale double dust particles amount. This raises the 

harm rate to the lungs, making it more susceptible to the microorganisms’ 

invasion, especially the COVID-19 (Osinibi, et al., 2021). A study by Garcia, et al., 

(2021) reported that the ratio of men infected by COVID-19 was similar to women 

and accounted for about 50.4% and 49.6% respectively, the mortality rate was 
significantly higher (4.7%) in men in comparison with women (2.6%), these 

differences could be due to variances in patterns of smoking and prevalence 

between the gender. 

 

Body mass index is also determined as a significant factor associated with the 
different disease processes. As shown in table (1) that are most of the participants 

are having obesity class I, accounting for 53.3% for the experimental group and 

46.7% for the control group. Raisi-Estabragh, et al., (2020) reported that among 

participants infected with COVID-19 infection with moderate to severe symptoms, 

the higher body mass index is accompanied by a COVID-19 infection. The 

researchers show that the reasons for weight gain among participants were 
attributed to two reasons: the first one, that nearly half of the sample was women, 

and therefore studies were confirming that weight gain among elderly Iraqi women 

was very high. The second reason, it was not surprising that most of those 

infected with COVID-19 who have severe complications suffer from being 

overweight; resulting in severe impairment of organs and tissues due to these 
complications involving mechanical changes caused by the accumulation of 

adipose tissues. 

 

Furthermore, the result in table (1) exposed that 36.7% of the sample for 

experimental and control groups do not suffer from any chronic diseases. This 

percentage does not constitute an absolute majority due to the convergence of 
some percentages, especially since approximately 30% of the sample suffers from 

asthma. The asthmatic patient was likely to suffer from exacerbations caused by 

other triggers, or even by stopping regular use of prescribed medications, these 

triggers surprise the immune system. The exacerbation of asthma increases when 

the amount of stimuli increases and since the coronavirus is itself considered one 
of the triggers for an asthma attack in addition to the respiratory complications 

that it causes in addition to asthma complications. Thus, it makes asthmatic 

patients infected with the Coronavirus suffer from severe complications, and the 

chances of them being hospitalized increase and the length of their stay were 

prolonged (the researchers). 

 
A study that was done by Adir, et al., (2021) stated that chronic or continuing use 

of systemic corticosteroids as treatment of asthma before COVID-19 infection is 

the main risk factor of low outcomes and decrease survival in patients’ asthma. 

another study that was done by Lee, et al., (2020) reported that asthma does not 

consider a risk factor for a bad prognosis of COVID-19 infection. However, 
asthmatic patients who had any experience of acute status in the previous year 
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before COVID-19 exhibited increased COVID-19-related mortality, particularly in 

old age and male gender. 

 

Regarding the infected part of the lung for patients enrolled in this study, the 
result in the table (2) exposed that 43.3%m and 40% of patients infected with 

COVID-19 are suffered from an infection in the bilateral-peripheral and central 

area of the lung, for experimental and control group respectively, these findings 

come along with the study that was done by Soldati, et al., (2020) exposed that 

after analysis of the accessible computed tomographic scan (CT-scan) records 

from COVID-19 patients shows chiefly some confluent and patchy bilateral 
lesions, look like as ground glass or with mixed ground glass and consolidative 

pattern. Confluent or patchy lesions tend to be distributed along the pleura. The 

lower right lobe of the lung is most commonly affected, followed by the lower and 

upper left lobes. Castelao, et al., (2021) conducted a prospective study among 

patients with the diagnosis of COVID-19 infection exposed that the ultrasound 
involvement in COVID-19 infection is heterogeneous and bilateral, the lower and 

posterior regions are the most affected lungs areas.  

 

Among patients enrolled in this study, and regarding the percent of the affected 

area of the lungs, the result in table (2) indicates that one half (50%) of the control 

group and 80% of the experimental group have had ≥ 45 % of their lungs are 
affected with COVID-19 infection. The researchers show that this was evident in 

the study sample because the study was conducted on hospitalized patients and 

most of them have a very high rate of lung damage.  Approximately two-thirds of 

patients enrolled in the experimental and control group were using a face mask as 

a method of oxygen administration. This was attributed to the fact that the type of 
patients who were selected was non-intubated and not from critical cases 

according to the study criterion, so this method of oxygen therapy was suitable 

for most of them. Furthermore, concerning COVID-19 vaccination status, the 

result reveals that 90% and 96.7% of the sample for both experimental and 

control groups do not take COVID 19 vaccine. This finding comes along with the 

result of the study that was done by Abdulah, (2021) in the Dohuk city/Iraq on 
926 patients with COVID-19, indicating that 83.5% of the participants have not 

taken any type of COVID-19 vaccination.  

 

The application of prostrate position and coughing exercises among patients with 

COVID-19 enrolled in this study exposed, it is very useful to use prostrate 
position and coughing exercises to facilitate breathing patterns and decrease the 

severity of cough, as shown in table (3) the result indicates that there is a 

statistically significant difference was found between the mean score of the 

dyspnea level, and severity of cough for the experimental group, while there is no 

statistically significant difference was found among patients in the control group. 

Among the experimental group the level of dyspnea and the severity of cough was 
decreased immediately and four hours after applying for the prostrate position 

and coughing exercises. This result was attributed to this position redistributed 

lung densities from the dorsal to ventral regions. This finding led to the “sponge 

lung model”, where COVID-19 was characterized by a heavy edematous lung that 

can be compared to a wet sponge this, in turn, causes dyspnea and coughing.  
Touchon, et al., (2021) conducted a study entitled "Awake prone positioning for 

hypoxemic respiratory failure: past, COVID-19, and perspectives" mentioned that 
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the prone position makes reallocated lung densities from the dorsal area to the 

ventral area. This study emphasized that awake patients with COVID-19 may 

improve oxygenation during the prone position, but persistence after re-

supination and the effect on clinical outcomes are still not detected. 

 
Moreover, regarding the relationship between the effect of prostrate position and 

coughing exercises with the participants’ socio-demographic characteristics and 

clinical data, the result in table (4) exposed that there is statistically significant 

relationship was found between the effect of prostrate position and coughing 

exercises on dyspnea level with second-hand smoke, BMI, infected part of the 

lung, and COVID-19 vaccination status. In addition to that, the result in this 
table exposed that there is statistically significant relationship was found between 

the effect of prostrate position and coughing exercises on the severity of cough 

with age group, chronic diseases, and infected part of the lung. Lee, et al., (2021) 

conducted a study in Costa Rica that indicated an association between shortness 

of breath, secondhand smoking, and BMI. They also exposed that dyspnea is 
influenced by gender. Altuntas, et al (2021) conducted a study in Turkey to 

evaluate COVID-19 patients diagnosed with chronic diseases, indicated that there 

is a significant association between COVID-19 infection and age and chronic 

illness, that most of the patients were elderly, and they had hypertension, 

diabetes mellitus, cardiovascular diseases, and chronic obstructive pulmonary 

disease. 
 

Conclusion 

 

Our study findings indicate that the majority of COVID-19 patients were elderly, 

about half of them were males and the other half were females, non-smokers, but 
exposed to secondhand smoke and suffer from obesity of class I. Also, a large 

number of them suffer from asthma as a chronic disease, and the damaged part 

of their lungs was bilateral-peripheral and central, with a damage rate of more 

than 45%, and most of them were not vaccinated. This study concluded that the 

prostration position and coughing exercises were very useful in improving gas 

exchange and relieving the severity of dyspnea and coughing in patients with 
COVID-19. In addition, this positive effect lasted for more than four hours of 

implementing the interventional protocol. 

 

Recommendations 

 
1. Patients infected with COVID-19 suffering from dyspnea and persistent 

cough should be instructed to perform prostration and coughing exercises 

one hour every four hours. 

2. A similar study should be conducted to investigate the effect of prostrate 

position and coughing exercises upon cardiopulmonary parameters among 

non-intubated patients with COVID-19. 
3. Further studies should be conducted to demonstrate the benefit of 

prostration for patients with other respiratory diseases. 
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