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ABSTRACT 

Coronavirus disease of 2019 (COVID-19) is a highly contagious infectious disease which lead to a global pandemic. This virus attacks 
the small blood vessels, endothelial linings and lead to impaired blood flow and vessel malfunctioning's in various organs. This explains 
the reason why the high vulnerability patient population is those with comorbidities like hypertension, diabetes, COPD, obesity and 
cardiovascular diseases. The objective of the study was to compare the rates of recovery in the comorbid Covid-19 patient population 
when compared to those without comorbidities by evaluating their CT Chest - Score, RT- PCR, duration of hospitalization and thereby 
assess if the quality of life was compromised. A Prospective Observational Study was conducted for a period of 4 months with over 
400 laboratory-confirmed Covid-19 patients. Out of the 400 patients, considering the exclusion and inclusion criteria 191 moderately 
ill covid-19 patients with or without comorbidities were included in the study. The severity of the patients was assessed based on the 
CT- Chest Score and COVID-19 RT-PCR reports. Various other complications faced by comorbid patients when compared to patients 
with nil comorbidities were also investigated. In our study among the underlying comorbidities, the most common were DM (40.11%), 
HTN (35.32 %), CAD (7.78 %), COPD (6.58 %), CKD (5.38 %) and then hypothyroidism (4.79 %). Our study also concluded that the 
percentage of patients with a comorbid condition was higher (59.68%) than those without a comorbid condition (40.31%). The mean 
reduction in CT-Score in the comorbid and nil-comorbid was found to be 9.38 ± 2.85 and 7.08 ± 2.89. The mean reduction in hospital 
stay in the comorbid and nil comorbid group was found to be 9.50 ± 2.34 and 8.08 ± 1.71. The mean reduction in RT-PCR was 10.04 ± 
2.95 and 7.44 ± 2.33 in the comorbid and nil comorbid group respectively. Therefore, the RT-PCT, duration of hospital stay and CT- 
Chest Score showed a statistical significance of p- value<0.0001. The study concludes that the comorbid patients when compared to 
those without comorbidities had a longer hospital stay and more time for recovery which led to a compromise in their health status. 

Keywords: COVID-19 patients, SARS COV-2, Comorbidity, CT- Chest Score, RT-PCR, Recovery rate. 
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INTRODUCTION 

oronavirus disease of 2019 (COVID-19) is a highly 
contagious infectious disease which lead to a global 
pandemic. It initially originated from the wet 

markets of Wuhan, China, and spread rapidly to over 180 
countries and raised a serious threat to public health. The 
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV2), which is the causative agent of the COVID-19 
belongs to the coronaviridae family.1 The SARS viruses 
were commonly known to infect animals but under certain 
conditions, the viruses may cross-species barrier and infect 
humans as well. The seven coronavirus species that are 
identified to date to infect human beings are the HCoV-
229E, HCoVOC43, HCoV-NL63, and HCoV-HKU1. These are 
generally mild and often tend to cause only normal flu-like 
symptoms.2 Meanwhile, the other three human 
coronaviruses, namely the Middle East Respiratory 

Syndrome-related coronavirus (MERS-CoV), severe acute 
respiratory syndrome coronavirus (SARS-CoV) and severe 
acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
may tend to produce other serious symptoms.3 The 
common signs and symptoms of the infection include 
fever, breathing difficulties, cough, headache, fatigue, loss 
of taste or smell and myalgia. In severe cases, the infection 
can cause pneumonia, severe acute respiratory syndrome, 
multiple organ failure and even death.4,5,6 

This virus attacks the small blood vessels, endothelial 
linings and lead to impaired blood flow and vessel 
malfunctioning's in various organs. This explains the 
reason why the high vulnerability patient population is 
those with comorbidities like hypertension, diabetes, 
COPD, obesity and cardiovascular diseases. Few renal 
histopathological findings of COVID-19 patients showed 
damaged endothelium and several other studies have 
shown the presence of inflammatory cells and viral 
elements within the endothelial cells of the COVID-19 
patients.7 Some post-mortem samples of COVID-19 
patients showed bilateral diffuse alveolar damage with 
cellular fibromyxoid exudates and pulmonary oedema. 
Hence, the multiple organ failure observed in COVID-19 
patients may be due to the damaged endothelium caused 
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by either direct virus infection or immune cells recruitment 
to the site of infection.8 

The old aged and those of any age with a comorbid 
condition, such as hypertension and diabetes, are the most 
affected and have shown worse prognosis. The age-related 
physiologic changes in the geriatric population may also 
lead to a reduction of lung reserve, reduction of airway 
clearance and reduction of the defense barrier function.9,10 
Studies have shown that morbidity and mortality rates 
were higher in the diabetic and hypertensive group and 
have been linked to more duration of hospitalization and 
intensive care unit (ICU) admissions.11 People with chronic 
obstructive pulmonary disease (COPD) or any associated 
respiratory illnesses were seen to be at higher risk for 
severe illness from COVID-19 than those without any 
comorbid conditions.12,13  Therefore, the older age 
especially those above 60 years and those with any other 
underlying health conditions may experience slightly 
severe symptoms leading to delayed recovery when 
compared to those without any comorbid conditions.14,15 

METHODOLOGY 

Study site 

This study was conducted at the Department of Emergency 
Medicine, Vivekanandha Medical Care Hospital, 
Elayampalayam, Tiruchengode, Tamilnadu, India  

Study design 

A hospital-based prospective observational study to assess 
the rates on recovery of covid-19 patients with and 
without comorbidities was conducted in a tertiary care 
hospital.  

Sample size 

A total of 400 patients with laboratory-confirmed SARS-
CoV-2 infection was screened, among which 191 patients 
during their time of admission were included in our study 
who fulfilled the exclusion and inclusion criteria. 

Study duration 

The study was conducted for a period of 4 months from 
October 2020 to January 2021. 

Study criteria 

The study carried out by considering the following criteria: 

Inclusion criteria 

All the patients admitted in the emergency medicine 
department with covid 19 symptoms. 

Exclusion criteria 

Pregnant and lactating women positive for SARS COV -2 

COVID-19 Positive patients who preferred home 
quarantine 

Mildly positive COVID-19 patients 

 

Ethical approval 

This study was approved by the Institutional Ethical 
Committee held on 03-10-2020 at Vivekanandha Medical 
Care Hospital, Elayampalayam, Tiruchengode, Tamilnadu, 
India with Ethical Committee number- 
SVCP/IEC/OCT/2020/42. 

Data analysis 

The data collected was analyzed to assess the possible co-
morbidities. The severity of illness in the patient 
population was assessed based on the CT Chest Score (in-
between 8-16) and COVID-19 RT-PCR reports. The CT Chest 
score was used to identify to what extend the lung was 
affected due to the infection and also to predict the 
development of pneumonia and lung damage.  

Statistical Analysis 

Statistical analysis of the collected data was done using 
Graph Pad Instat version 3.10. Mean ± standard deviation 
was used to express the values. The student t-test was 
used to compare the baseline and endpoint levels within 
each group and also to obtain the mean differences and 
the standard deviation between the groups. A P-value of 
less than 0.05 were considered to be statistically 
significant. 

RESULTS  

Gender Distribution of Covid-19 Patients 

 

Figure 1: Gender distribution in percentage 

Among the 400-patient population screened, 191 patients 
were included in our study based on the inclusion and 
exclusion criteria and it was observed that males were 
higher in number when compared to females. Gender 
distribution in percentage among the study population 
showed 73.29 % were males and 26.7 % were females. 

Age Distribution in Covid-19 Patients 

COVID-19 infection was found to be more prevalent among 
the age group of 51-60(26.17 %) years and the least were 
in the age group between 21-30 (2.09%) years. The 
observed results may also indicate that the risk in the 
severity of illness with COVID-19 could increase with age, 
with older adults at the highest risk primarily due to certain 
physiological changes or other underlying medical 
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conditions that make them more susceptible to the 
infection. 

Complaints on Admission 

In this study, fever and cough were found to be the most 
common complaints presented by the subjects on 
admission with a total percentage of 20.91 % and 16.73 % 
respectively and running nose was the least observed with 
0.8 %. However, mostly the signs and symptoms may begin 
only after the incubation period of 2 to 14 days. Early signs 
of COVID-19 may include fever, cough, tiredness and loss 

of taste or smell. Other symptoms include breathing 
difficulty, myalgia, sore throat, headache, running nose, 
chest pain, vomiting and diarrhoea. In some severe cases, 
the infection may cause pneumonia, severe acute 
respiratory syndrome and even death.  

Complaints during the treatment 

In this study, most of the complaints presented by the 
patients on admission were improved during the course of 
treatment and the patients were gradually recovering.  

 

 
Figure 2: Age distribution in percentage 

 
Figure 3: Complaints on admission in percentage 

 
Figure 4: Complaints of the patients during the treatment 
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However, some during the course of treatment were also 
presented with complaints of headache (20.94 %), tiredness 
(19 %), body pain (14.65 %), myalgia (10.99 %), 
breathlessness (8.37 %), cough (8.37 %), dysphagia (7.32 %), 
loose stools (7.09 %), throat pain (4.71 %,)abdominal pain 
(4.18 %), fever (2.61 %), constipation (2.61 %), chest pain 
(2.61 %), vomiting (2.09 %), sleep disturbance (1.57 %), loss 
of appetite (1.57 %), dysuria (1.57 %), giddiness (1.04 %), 
slurring of speech (0.52 %) and dry tongue (0.52 %) 
respectively. 

Covid-19 Patients with Comorbidities 

 

Figure 5: Comorbidity in percentage 

The most common comorbidity observed in the SARS-COV 
2 positive patients was DM 40.11% and HTN 35.32%. A total 
of 7.78 % had CAD, 6.58 % had COPD, 5.38 % had CKD and 
4.79 % had Thyroid. 

Percentage of Patients with and without Comorbidity 

 

Figure 6: Percentage of Patients with and without Co-
morbidities 

The patients with a comorbid condition were 59.68% and 
without co-morbidities were 40.31%. This may depict that 
the patients with a comorbid condition may be more 
susceptible to the infection due to their altered 
physiological conditions. 

 

The difference in CT-Chest score of Patients without a 
Comorbid condition 

 

Figure 7: Difference in CT- Chest score of patients without a 
comorbid condition on admission and at the time of 
discharge. 

The CT Chest score of the nil comorbid patients with a 
laboratory-confirmed SARSCOV-2 infection improved 
significantly during the date of discharge. This group of 
patients was also observed to have a faster recovery rate. 

Difference in CT-Chest score of Patients with a Comorbid 
condition 

Figure 8:  Mean Difference in CT- Chest score of patients 
with a comorbid condition on admission and at the time of 
discharge. 

The CT Chest score of the comorbid SARS COV-2 infected 
patients was observed to be more severe when compared 
to those with nil comorbidities. Here, the CT Chest findings 
showed a more predominant involvement of both lungs 
with GGO (Ground glass opacity) in most of the patients. 
The recovery rate among this group was also observed to 
be delayed.  
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 Mean Comparison of CT Chest Score of Patients with and 
without Comorbid Conditions 

 

Figure 9: Mean Comparison of CT Chest score of patients 
with and without comorbid conditions. 

The graphical representation depicts that the CT Score of 
the COVID-19 comorbid patients was higher (9.38) when 
compared to those without comorbidities (7.08). These 
findings may further also indicate that the comorbid 
patients were at an increased risk for severity in illness due 
to the infection and its associated complications. 

Duration of hospital stay in both groups 

 

Figure 10: Mean Comparison of hospital stay on patients 
with and without comorbid conditions 

Those subjects with a comorbid condition were observed to 
have a longer duration of hospitalization due to their 
severity in illness when compared to those without 
comorbidities. Here those with a comorbid condition and 
those without a comorbid condition were seen to have an 
average of 9.5 days and 8.08 days of hospital stay 
respectively. 

Mean Difference of RT-PCR in both groups 

The RT- PCR reports showed that those with and without a 
comorbid condition took average days of 10.04 and 7.44 in 
order to attain a negative RT-PCR Report. This may also 
indicate that SARS COV-2 infected comorbid population 
took a long time for recovery due to the infection. 

 

 

Figure 11: RT-PCR of Covid-19 patients 

DISCUSSION 

Since the outbreak of Covid-19 infectious disease many 
studies have reported that old age along with the presence 
of a comorbid condition may increase the severity of illness 
and recovery rates in the Covid-19 patients.16 In this study, 
400 Covid-19 patients were included. After considering the 
inclusion and exclusion criteria total population of 191 
moderately ill Covid-19 patients both with and without 
comorbidities were considered for the study. Gender 
distribution in percentage among the study population 
showed that the males were higher with 73.29 % (140 
males) and females comprised of about only 26.7 % (51 
females). Guido laccarino et al., 2020 reported in their study 
that, among the COVID 19 patients admitted to 26 
hospitals, the male population was higher (64%) and at least 
one preexistting condition was observed in 73.4% of the 
patients, with hypertension being the most represented.17 

With the increase in age along with the presence of 
comorbidities, the risk of complications and severity in 
COVID-19 patients may also increase. Luigi Palmieri et al., 
2020 in their study showed that older adults, especially 
those above 65 years presented with a higher number of 
comorbidities compared to those below 65 years. The 
incidence rate of ischemic heart disease, atrial fibrillation, 
heart failure, stroke, hypertension, dementia, COPD, and 
chronic renal failure was higher in older patients.18 Here, 
Covid-19 infection was found to be more prevalent 
between the age group of 51- 60 (26.17) years and the least 
were observed in the age group between 21-30 (2.09) 
years. The major complaints observed were fever (20.91%), 
cough (16.73), myalgia (13.09 %) followed breathing 
difficulty (9.17%). Rui Han et al., 2020 study showed the 
early clinical and laboratory findings of COVID-19 
pneumonia were fever, dry cough, fatigue, elevated C- 
reactive protein level and the early CT findings showed 
ground-glass opacities in the lungs.19 

In our study among the underlying co-morbidities, the most 
common were DM (40.11%), HTN (35.32 %), CAD (7.78 %), 
COPD (6.58 %), CKD (5.38 %) and then thyroid (4.79 %). Ting 
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Guo et al.,2021 in his study concluded that DM patients 
with COVID-19 may be prone to severe disease. High HbA1c 
levels and proteinuria could be major risk factors for the 
development of severe COVID-19 in DM patients.20,21  Our 
study also concluded that the percentage of patients with a 
comorbid condition was higher (59.68%) than those 
without a comorbid condition (40.31%). Xiaochen Li et al., 
2020 in their study summarized those patients with 
hypertension, high lactate dehydrogenase level and 
geriatric category need careful observation to prevent the 
severity of illness in COVID-19 patients.22 

CT Chest imaging plays a major role in the diagnosis and 
management of COVID -19 infections. In our study, the 
comorbid patients were seen to have a higher CT Chest 
Score when compared to patients without comorbidities. 
Here, 5.157 was the mean average of CT- Chest Score with 
nil comorbidities and 9.377 was the mean average of those 
with comorbidities, which indicates that those with a 
comorbid condition were affected severely. The mean 
reduction in CT- Chest Score in the comorbid and nil-
comorbid was found to be 9.38 ± 2.85 and 7.08 ± 2.89 and 
was significant statistically. Islam MN et al., findings suggest 
that comorbid conditions may increase the risk of in-
hospital mortality despite low CT Chest severity score in 
COVID-19 infection when compared to non-comorbid 
patients.23 

In our study, the duration of hospitalization of comorbid 
patients when compared to non-comorbid was also longer 
indicating that the comorbid patients took more time for 
recovery than those without comorbidities. Nicolai Haase et 
al., 2020 in the study of a population-based cohort in ICU 
patients with COVID-19 showed that male gender, age, and 
chronic co-morbidities, in particular chronic pulmonary 
disease, were associated with an increased stay in the 
hospital and death.24The mean reduction in hospital stay in 
the comorbid and nil comorbid groups was found to be 9.50 
± 2.34 and 8.08 ± 1.71 after the appropriate management 
done to relieve the condition and was found to be 
statistically significant. Rodrigo B Serafim et al., 2020 
systematic review, including approximately 69 000 ICU 
patients, concluded that COVID-19 infection in critically ill 
patients was associated with a greater need for life-
sustaining interventions and prolonged length of ICU 
admissions.25 

The mean reduction in RT-PCR was 10.04±2.95 and 
7.44±2.33 in the comorbid and nil comorbid groups 
respectively. The results, therefore, showed a statistical 
significance of <0.0001. Tony Zitek et al., 2020 in their study 
includes the importance of doing an RT-PCR test in the 
suspected Covid-19 population and made 
recommendations on it.26 Ki Ho Hong et al., 2020 describes 
the importance of doing a real-time reverse transcription-
PCR as a reliable method for COVID-19 diagnosis around the 
world.27 

 

 

CONCLUSION 

It has been observed that Covid-19 patients with an 
underlying chronic illness are more likely to get infected and 
become severely ill. Thus, patients with comorbidities may 
have a more deteriorating outcome when compared to 
patients with nil comorbidities. COVID-19 patients with a 
medical history of hypertension, diabetes, chronic lung 
disease and cardiovascular disease have shown poor clinical 
outcomes and most often end up with worsening prognoses 
such as ARDS and pneumonia. The geriatric patients in long-
term care facilities and the chronically ill patients are not 
only at risk, but there may also be a significantly increased 
risk in mortality among these populations. However, the 
symptoms of COVID-19 varied from mild to severe 
respiratory illness, which might require intubation or 
mechanical ventilation. Considering there is a period where 
the patient remains asymptomatic for about 2 and 14 days 
(incubation period), an early diagnosis would be hard. 
Hence, patients with comorbidities should take all the 
possible precautions to avoid getting infected with SARS 
CoV2. These inevitable precautions include regular hand 
washing with soap and water or with an alcohol-based hand 
sanitiser, limiting person-to-person contact, social 
distancing and wearing a face mask in public places.  

LIST OF ABBREVIATIONS 

ARDS- Acute Respiratory Distress Syndrome 

CAD- Coronary Artery Disease 

CKD- Chronic Kidney Disease 

COPD- Chronic Obstructive Pulmonary Disease 

CT- Computed Tomography 

DM- Diabetes Mellitus 

GGO -Ground Glass Opacity 

HCoV-229E- Human Corona Virus 229 E  

HCoV-HKU1-Human Corona Virus HKU1 

HCoV-NL63-Human Corona Virus NL 63 

HCoVOC43 – Human Corona Virus OC 43 

HTN- Hypertension 

ICU- Intensive Care Unit 

MERS COV- Middle East Respiratory Corona Virus 

RT-PCR- Real-Time Polymerase Chain Reaction 

SARS- COV-2 – Severe Acute Respiratory Syndrome 
Coronavirus 2 
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