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Abstract
Introduction: The emergence of newer mutated variants of COVID-19 virus has posed a significant challenge. The present study is
aimed at investigating the clinical characteristics of COVID-19 and the parameters that may serve as predictors of severity and
mortality related to COVID-19 in an Indian setting.

Methods: The observation study was carried-out by using the data of COVID-19 patients admitted between July 2020 to June 2021
at JLN Medical College, Ajmer, Rajasthan, India. The demographic and clinical data of clinically significant parameters were collected.
The statistical difference between recovery and death and between patients who required long-term oxygen and those who did not
was evaluated for various demographic and clinical variables. Chi-square and Fisher exact test were performed for categorical
variables and t-test for continuous variables. Regression analyses were also carried-out for different variables with respect to survival
and death, and for oxygen dependency.

Results: Variables namely age, duration of hospital stay, overweight, breathlessness, O2 mask therapy, BiPAP support, and ventilator
usage were found to be significantly different between recovered and expired subjects (P 0.00). The study has noted hypertension
(25.06%) and diabetes (23.73%) as the common comorbidities noted in COVID patients, followed by coronary artery disease (2.98%)
and asthma. The study has validated the role of oxygen saturation and requirement of oxygen in predicting mortality among
COVID-19 patients. The study identified age as a significant predictor of mortality, obesity as a risk factor in COVID-19 patients,
gender as a factor influencing the requirement of oxygen, and fever as an independent factor related to oxygen therapy. Bilevel
positive airway pressure was given to majority of expired patients (83%) compared to 10% in recovered patients.

Conclusion: Variables namely age, BMI, duration of hospital stay, breathlessness, O2 mask therapy, BiPAP support, and ventilator
usage could be predictive in COVID-19 severity and mortality. The variables to be considered for predicting oxygen dependency are
age, urban/rural, gender, duration of hospital stay, weight, height, BMI, fever, cough, breathlessness, diabetes, hypertension, and
CAD.
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breathlessness. Respiratory failure, septic shock, and/or
multiple organ dysfunctions are seen in critically ill patients4.

Age, duration of fever, interval from illness onset to viral
clearance, dyspnoea, lung capacity of patients, pre-existing
co-morbidities such as obesity, hypertension, diabetes,
cardiovascular disease, cerebrovascular disease, respiratory
disease, kidney disease, and malignancy are important
factors associated with severity and mortality. Hence, they
can be considered as high-risk factors among COVID-19
patients5,6. Oxygen saturation and requirement of oxygen
support play a vivid role in mortality among COVID-19
patients. A study by Lee et al, reported that CRP, neutrophil,
lymphocyte count along with age and hypertension status
were able to predict risk of supplement oxygen requirement
among COVID-19 patients7. Several studies have suggested

Introduction
Corona virus disease (COVID-19) has emerged as a global
pandemic causing significant catastrophic effects on world
demographics. According to WHO data for 28 October 2021,
nearly 244,897,472 confirmed cases including 4,970,435
deaths were reported. The corresponding number of
confirmed cases and deaths reported for India were
3,42,31,809 including 4,56,386 deaths1,2. Early detection
of disease and timely treatment are paramount to control
severity and reduce mortality among COVID-19 patients3.
The illness can be classified as severe in patients with the
following clinical signs: SpO2 < 94% on room air at sea level,
ratio of arterial partial pressure of oxygen to fraction of
inspired oxygen (PaO2/FiO2) < 300 mmHg, respiratory
frequency > 30 breaths/min, or lung infiltrates > 50%, and



various laboratory markers and factors that are found to be
beneficial for the early recognition of severe illness.
Laboratory markers such as neutrophil-to-lymphocyte ratio,
lymphocyte and neutrophil count, platelet volume, albumin,
c-reactive protein, ferritin, lactate dehydrogenase level, and
red blood cell distribution width have been found to be
associated with severity and mortality in COVID-19
patients8,-12. However, no significant and authentic data are
available to correlate the clinical marker with the disease
severity and mortality.

The rural healthcare setting in India is challenging with
underdeveloped healthcare services, poor infrastructure, and
lack of proper diagnostic facilities13. With the emergence of
newer mutated variants of COVID virus, identifying the
symptoms and factors that are associated with severity in
COVID-19 patients is beneficial in predicting the disease
severity and referring the patients who are at risk to a higher
healthcare centre. The present study is intended to investigate
the clinical characteristics of COVID and the parameters that
may serve as predictors of severity and mortality related to
COVID-19 in an Indian setting.

Material and Methods
This observational study was carried by extracting the data
of COVID-19 patients admitted between July 2020 to June
2021 (including 1st and 2nd wave) at JLN Medical College,
Ajmer Rajasthan, India. The study included data of adult
patients of both the gender, diagnosed with COVID-19
infection by RT-PCR technique and excluded the subjects
with missing details or insufficient information. The
demographic and clinical data collected were age, gender,
clinical symptoms, presence of comorbidities like
hypertension, diabetes, COPD/asthma, coronary artery
disease and obesity, details of oxygen requirement, duration
of hospital stay, and survived or succumbed to death. The
statistical difference between recovery and death and
between patients who required long-term oxygen and
those who did not was evaluated for various demographic
and clinical variables. Chi-square and Fisher’s exact test
were performed for categorical variables and t-test for
continuous variables. Regression analyses were also carried-
out for different variables with respect to survival and death,
and for oxygen dependency by running python code in
Jupyter Notebook (6.2.0).

Results
The study recruited a total of 1513 patients and 607 patients
were excluded due to missing information. The study
considered the data of 906 patients with a mean age of
51.59 years and male-to-female ratio of 1:0.58.
Requirement of long-term oxygen was noted for 510

(56.29%) patients. The corresponding proportion of subjects
noted with comorbidities hypertension, diabetes, COPD/
asthma and coronary artery disease were 25.06%, 23.73%,
3.09%, and 2.98% respectively. Categorisation according
to BMI showed that 25.06% of the patients were overweight
and 5.52% were obese. The details of clinical and
demographic characteristics and the distribution of
comorbidities are briefed in Table I. The distribution of co-
morbidities demonstrated that around 61% of patients did
not have any associated co-morbidities. Hypertension
(25.06%) and diabetes (23.73%) were the most common
co-morbidities noted among the COVID patients followed
by obesity (5.52%), coronary artery disease (2.98%) and
COPD/asthma (3.09%) (Table I).

Table I: Demographic/clinical characteristics and
distribution of co-morbidities.

Clinical factors

Variables Mean ± SD*

Age 51.59 ± 18.12

Gender (M/F) 572/334

Urban 626 (69.09%)

Rural 280 (30.91%)

Weight (kg) 65.32 ± 10.33

Height (meter) 1.65 ± 0.09

BMI Underweight 31 (3.42%)

Ideal 598 (66.0%)

Overweight 227 (25.06%)

Obese 50 (5.52%)

Duration of hospital stay 8.25 ± 4.87

Distribution of co-morbidities

(n = 906)

Co-morbidities n (%)

Diabetic mellitus 215 (23.73%)

Hypertension 227 (25.06%)

COPD/asthma 28 (3.09%)

Coronary artery disease 27 (2.98%)

*Mean and standrad deviation for all continues variables. Number and
percentage for categorical variables.

Comparison between recovered and expired subjects
demonstrated that the incidence of hypertension was more
in recovered than in expired patients (P < 0.05), and this
may be due to more number of subjects belonging to the
recovered category than expired. Whereas, the duration of
hospital stay was more in expired patients than recovered
(P < 0.05, Table III). Most of the subjects received at least
one form of oxygen treatment, and the requirement of
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mechanical ventilation was more among expired patients
(P < 0.05). Statistically significant difference was noted for
the variables namely advanced age, overweight, longer
duration of hospital stay, longer O2 therapy, bilevel positive
airway pressure (BiPAP) support, and ventilator usage upon
comparison between the 2 groups. Among the co-
morbidities, hypertension was found to be statistically
significant between the groups (P 0.00, Table II).

Table II: Comparison of the variables for the
significance level between recovered and expired
subjects.

Predictors Recovery Expired P-value
(n = 906) (n = 801) (n = 105)

Age 49.97 ± 17.97 63.94 ± 14.1 < .0001

Urban/rural 569 (232) 57 (48) 0.00

Gender (M/F) 503 (298) 69 (36) 0.56

BMI Underweight 29 (3.62%) 2 (1.90%) 0.53

Ideal 545 (68.04%) 53 (50.48%) 0.00

Overweight 185 (23.10%) 42 (40.0%) 0.00

Obese 42 (5.24%) 8 (7.62%) 0.44

Duration of hospital stay 8.06 ± 4.8 9.66 ± 5.05 0.00

Fever 606 (75.66%) 95 (90.48%) 0.00

Cough 538 (75.66%) 78 (74.29%) 0.14

Breathlessness 483 (67.17%) 96 (91.43%) 0.00

O2 mask therapy 401 (50.06%) 96 (91.43%) 0.00

BiPap support 84 (10.49%) 88 (83.81%) 0.00

Ventilator usage 5 (0.62%) 49 (46.67%) 0.00

Diabetic mellitus 185 (23.10%) 30 (3.75%) 0.21

Hypertension 183 (22.85%) 44 (5.49%) 0.00

Coronary artery disease 15 (1.87%) 5 (0.62%) 0.07

*Mean and standard deviation for all continuous variables. Number
and percentage forcategorical variables. #Chi-square and Fisher-exact
test was used for categorical variables and t-test for continuous variables.

Comparison of variables for oxygen dependency
demonstrated statistically significant difference for variables
namely, fever, cough, breathlessness, diabetes,
hypertension and coronary artery disease (Fig. 1 and 2).

Around 54% of the variance was explained by the model
and had higher effect size according to criteria. The model
was statistically significant (P 0.00) and the variables that
showed the significance difference between survival and
death (P < 0.05) were rural/urban, presence or absence of
fever, cough, BiPap support, ventilator usage, and duration
of hospital stay (Table III).

Table III: Results of regression analysis with respect
to survival and death.

COEF Std ERR t P > |t| (0.025) (0.975)

Intercept 0.9277 0.04 23.095 0 0.849 1.006

Gender -0.0041 0.016 -0.266 0.791 -0.035 0.026

Rural/urban 0.045 0.016 2.823 0.005 0.014 0.076

BMI ideal 0.02 0.026 0.763 0.446 -0.031 0.071

Overweight 0.0059 0.029 0.205 0.837 -0.051 0.062

Fever 0.0069 0.02 0.34 0.734 -0.033 0.047

Breathlessness -0.0278 0.018 -1.57 0.117 -0.062 0.007

O2 mask therapy -0.0233 0.018 -1.294 0.196 -0.059 0.012

Cough 0.0494 0.017 2.849 0.004 0.015 0.083

BiPap support -0.3159 0.022 -14.113 0 -0.36 -0.272

Ventilator usage -0.6079 0.034 -17.732 0 -0.675 -0.541

Hypertension -0.0305 0.018 -1.664 0.096 -0.066 0.005

CAD -0.0858 0.049 -1.761 0.079 -0.181 0.01

Age -0.0003 0 -0.669 0.503 -0.001 0.001

Duration of hospital stay 0.0032 0.002 2.049 0.041 0 0.006

Regression analysis based on oxygen dependency showed
variance of 32% and higher effect size. The variables that
showed statistical difference with reference to oxygen

Fig. 1: The above is the graph for comparison of symptoms oxygen
required and not required patient.

Fig. 2: The above is the graph for comparison in oxygen required and
non-oxygen required patients.
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requirement status were presence or absence of fever,
cough, breathlessness and age (Table 4).

Table IV: Results of regression analysis with respect
to oxygen dependency.

COEF std ERR t P > (t) (0.025) (0.975)

Intercept -0.0188 0.02 -0.941 0.347 -0.058 0.02

Gender -0.0095 0.008 -1.17 0.242 -0.025 0.006

BMI ideal -0.0308 0.014 -2.236 0.026 -0.058 -0.004

BMI overweight -0.0147 0.015 -0.978 0.328 -0.044 0.015

Fever -0.0041 0.011 -0.388 0.698 -0.025 0.017

Breathlessness 0.0106 0.009 1.146 0.252 -0.008 0.029

O2 mask therapy 0.9336 0.009 101.03 0 0.915 0.952

Cough 0.0157 0.009 1.723 0.085 -0.002 0.034

Hypertension 0.0085 0.01 0.885 0.376 -0.01 0.027

CAD 0.0292 0.026 1.141 0.254 -0.021 0.079

Age 0.0013 0 5.03 0 0.001 0.002

Duration of hospital stay 0.0016 0.001 1.953 0.051 -0.0000077 0.003

Discussion
In the current study, variables – namely age, duration of
hospital stay, overweight, breathlessness, O2 mask therapy,
BiPAP support, and ventilator usage – were found to be
significantly different between recovered and expired
subjects. In concurrence with the current findings, an Uttar
Pradesh-based retrospective observational study has
reported that advancing age, gender, and duration of stay
may influence the COVID-19 outcome. The association
between the hospital duration and clinical outcome was
found to be statistically significant (P < 0.001)14.

The study noted hypertension (25.06%) and diabetes
(23.73%) as the common co-morbidities noted in COVID-
19 patients, followed by coronary artery disease (2.98%)
and asthma. Patients with comorbidities are at higher risk
for critical illness due to COVID-19. Co-morbidities such as
coronary artery disease, diabetes and hypertension are
associated with worst outcome in COVID-197,15-17. A meta-
analysis by Pititto et al has concluded that diabetes,
hypertension and cardiovascular disease are important risk
factors influencing severity and mortality in COVID and their
intensive treatment is paramount while managing the
infection18. Similarly, another meta-analysis of 40 studies
concluded that coronary artery disease (CAD) in COVID-19
patients is linked to poor prognosis19. CAD was found to be
related to ICU admission (P = 0.002), disease progression
(P = 0.003), severe/critical COVID-19 (P < 0.001), and
mortality (P < 0.001)19. The current study has noted a
significant association between the presence of co-

morbidities and oxygen requirement. CAD was present in
3.33% patients with oxygen requirements as opposed to
0.76% patients not requiring oxygen. Similarly, diabetes
was noted in 31.57% patients requiring oxygen compared
to 13.64% patients without oxygen requirement.

Several studies have validated the role of oxygen saturation
and requirement of oxygen in predicting mortality among
COVID-19 patients. The present study has also corroborated
the same, as most of the patients received at least one
form of oxygen treatment, and the need for mechanical
ventilation was more among seriously ill expired subjects.
A retrospective cohort study among 369 adult patients with
COVID-19 admitted to a tertiary care hospital in Lima, Peru
has also noted that oxygen saturation values < 90% on
admission and age > 60 years were significantly correlated
with mortality. The study has highlighted the need for early
identification of hypoxaemia and timely hospital care to
reduce COVID-related mortality20.

Studies have reported age as significant predictor of
mortality and it is also considered as a major factor while
estimating the need for oxygen supplement among COVID-
19 hospitalised patients21,20,7. In the present study, mean
age of fatalities was 64 compared to 50 years for the
recovered patients, and 59 vs 42 with regard to the
requirement of oxygen. A significant difference in incidence
and mortality rate of COVID-19 has been observed between
urban and rural population22,23. In line with this finding, the
current study has noted significant difference between
expired and recovered patients with regard to urban/rural
status.

Several studies have reported obesity as a risk factor in
COVID-19 patients and the association of high BMI with
mortality and oxygen requirement during hospitalization
in COVID-19 patients24-27. The present result has noted that
among the expired subjects, 40% were overweight and
7.62% were obese. A meta-analysis involving by Cai et al,
has concluded that obese patients have higher risk of
infection, hospitalisation, disease severity, ICU admission,
mechanical ventilation, and COVID-19-associated
mortality28.

Present study has identified gender as a factor influencing
the requirement of oxygen. Biole et al, reported that
requirement of oxygen supplementation was more among
men than women. In contrast, Raimondi et al, has noted
that women required more oxygen nasal cannula than
men29,30. The incidence of hypertension was found to be
more in recovered than in expired patients (P < 0.05).
However, this finding is not generalisable, as it could be
attributed to more number of recovered patients (801) than
expired (105). Mostly tterminally ill patients experience
shock and reduced blood pressure, so this finding may not
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be clinically useful.

Fever has been identified as an independent factor related
to oxygen therapy and high-grade fever is more common
among critically ill COVID-19/deceased patients31,32. In the
current study, fever was common in majority of deceased
and patients with oxygen requirement than in recovered
and patient without oxygen requirement. Breathlessness
was found to be significantly associated with the risk of
mortality and considered as independent factor in relation
to oxygen therapy33,31. In the present study, breathlessness
was prevalent among expired and oxygen-required patients
compared to deceased patients and patient with oxygen
requirements. Cough is considered as most prevalent
symptoms in COVID-19 patients34-36. Cough is significantly
different between patients with or without oxygen
requirement. The mean duration of hospital stay is
significantly difference between expired and recovered
patients and patients with or without oxygen requirement.

Bilevel positive airway pressure is considered in COVID-19
patients with type 2 respiratory failure such as chronic
obstructive pulmonary disease37. In the present study,
bilevel positive airway pressure was provided to majority
of expired patients (83%) compared to 10% in recovered
patients. Oxygen therapy is significantly associated with
mortality in COVID-19 patients31. In the present study, the
requirement of oxygen mask therapy was more in expired
patients (91%) compared to recovered subjects (50.06%).
Richardson et al in a study from New York reported that
oxygen therapy was required by 27.8% of the patients who
were admitted to the hospital. Among the hospitalised
subjects, 12% of the patients required mechanical
ventilation and 88% of them succumbed to death38. In our
study, requirement of mechanical ventilation was more
among expired patients as compared to recovered patients.

Although several studies have tried to develop statistical
prediction models for COVID-19, very few studies have
evaluated the data from real-world settings to understand
the parameters that may serve as predictors of COVID
severity. The present study holds significant relevance, as
literature review shows that very few studies from India
have evaluated the factors predictive of COVID-19. The major
limitations of the current study were observational design
and not evaluating the role of biochemical parameters in
predicting COVID-19 severity and outcome. Although the
study has reported urban/ rural and gender status as factors
the requirement of oxygen, it has not studied the effect of
each parameter separately such as male and female, and
urban and rural.

Conclusion
Variables namely age, BMI, duration of hospital stay,

breathlessness, O2 mask therapy, BiPAP support, and
ventilator usage are beneficial in predicting COVID-19
severity and mortality. The variables to be considered for
predicting oxygen dependency are age, urban/rural, gender,
duration of hospital stay, weight, height, BMI, fever, cough,
breathlessness, diabetes, hypertension and CAD.
Developing prediction models based on these variables
may assist in triaging the patients effectively during hospital
admission. However, further studies are needed for the
development and verification of such prediction models.
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