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ABSTRACT
Introduction: WHO has declared COVID-19 as a global pandemic on 11th March 2020. The
Corona Virus Disease 2019 (COVID19) has rapidly spread worldwide. First case of COVID-19
was reported on 30th January 2020 in Kerala state, India. The first COVID-19 case was reported
to Government Allopathic medical College Banda on 1st April 2020, and thereafter many
COVID-19 cases were admitted and treated. This study was conducted to find the epidemiological
variables affection mortality among hospitalised COVID-19 patients. Materials and Methods:
Study design: This study was a hospital based cross-sectional study. The outbreak of second
wave started and the period was 1st April 2021 to 30th June 2021. Socio-demographic data,
clinical signs and symptoms present, history of co-morbidities and vaccination history etc.
were taken at the time of admission. Adjusted odds ratio with a 95% confidence interval was
estimated for all the potential covariates associated with death. The p-value less than 0.05
considered statistically significant. Results: Maximum number of cases was found in the age
group of 41-60 years (463) followed by 21-40 year age group (379). Out of 1226 cases, 795
(64.8%) cases were males respectively. The covariates marital status, sore throat, breathlessness
and vaccination status were found to be significantly associated with mortality. Conclusion:
Breathlessness, cough, sore throat and fever were the important clinical findings of this study.
Also comorbidity was one of the significant risk factors. The COVID death can be minimized
by vaccination; therefore there is a need of awareness and health education about COVID
vaccine in community.
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The Corona Virus Disease 2019 (COVID19) has rapidly spread worldwide from its place of origin in Wuhan City of China.1 COVID-19 pandemic, caused by
the severe acute respiratory syndrome corona virus
2 (SARS-CoV-2), has led to over 179.5 million cases
across the world and more than 3.88 million deaths
(2.16%) have been reported at the global level till
June 2021.2 It was initially named as 2019 novel
corona virus, later on updated as SARS-CoV-2
and the name of the disease as Corona Virus Disease
2019 (COVID-19).3
WHO has declared COVID-19 as a global pandemic
on 11th March 2020.4 First case of COVID-19 was
reported on 30th January 2020 in Kerala state, India had
travel history of Wuhan city.5 Till 30th June 2021, a
total of 30410768 cases and 3,99,489 deaths have been
reported from almost all States and Union Territories
of India. Total COVID -19 cases and deaths reported
from Uttar Pradesh till 30th June was 17,06,107 and
22,591 respectively.6
The first COVID-19 case was reported to Government
Allopathic medical College Banda on 1st April 2020,
and thereafter many COVID-19 cases were admitted

and treated. Initially infected persons have manifested
with mild symptoms not requiring hospitalization.
Second wave of COVID-19 pandemic arrived in the
first week of April 2021. A significant proportion of
the patients have an illness of moderate to severe
nature requiring immediate critical care. Less than
fifty percent of the deaths were in elderly population
with co morbid conditions.
Patients of higher age and with pre-existing chronic
health conditions are at an increased risk of fatal
disease outcome. However, detailed information on
causes of death and the contribution of pre-existing
health conditions to death yet is missing. Several
co morbidities, such as hypertension, ischemic heart
disease, and obesity were present in the vast majority
of patients. Our findings reveal that causes of death
were directly related to COVID-19 in the majority of
decedents, while they appear not to be an immediate
result of pre-existing health conditions and co
morbidities.7
Government of India had started vaccination from
16th January 2021. Initially it was only for health care
workers and front line workers. Later on vaccine was
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made available for general population more than 18 years of age. Till 30th
June 2021 in Uttar Pradesh, 31281449 doses of COVID-19 vaccine has
been administered.6

Objectives
(1) To find the epidemiological variables affection mortality among
hospitalised COVID-19 patients.

MATERIALS AND METHODS
Study design: This study was a hospital based cross-sectional study of
epidemiological features of COVID19positive patients who were
admitted at a tertiary care hospital, Banda, Bundelkhand region of
Uttar Pradesh.
Study duration: The outbreak of second wave started and the period
was 1st April 2021 to 30th June 2021. Government Allopathic Medical
College has been designated for isolation/HDU/ICU and management
of COVID-19 positive cases as a dedicated COVID hospital by the State
Health Department.
Case definitions: All admitted patients with severe acute respiratory
illness (fever, cough, sore throat, and breathlessness); all asymptomatic
patients directly and high-risk contacts of a confirmed case tested
positive swab report.
Confirmed Covid-19 Cases: Positive test by RT-PCR for testing of
COVID19, irrespective of clinical signs and symptoms were considered
as confirmed COVID-19 cases.
Inclusion criteria: All confirmed cases were eligible for inclusion in this
study.
Data Collection: Patients, who were found to be COVID-19 positive
based on the clinical signs and symptoms or satisfying any of the
conditions for the case definition as mentioned above, were admitted
in isolation/HDU/ICU on his/her situation at L3 hospital. COVID-19
symptoms were clinically confirmed by the attending consultant, and
their comorbidities were assessed based on previous history. Nasopharyngeal swab samples were collected by a trained team. Once patients
were confirmed as COVID19 positive by the RTPCR, they were shifted
to isolation ward for further clinical management.
The epidemiological data were collected through a personal interview
with a predesigned Performa at the time of admission. The BHT were
filled by Junior Residents on duty that included items such as sociodemographic data, clinical signs and symptoms present at the time
of admission, history of co-morbidities such as Diabetes Mellitus,
Hypertension, Chronic Lung Disease, Liver diseases, CVD, COPD, and
vaccination etc. The data on the outcome; discharge and death of the
patient was obtained from the Medical Record Department (MRD)
of the hospital. The data collected were compiled on Ms-Excel for the
period from 1st April 2021 to 31 30th June 2021.
Statistical analysis: The collected data were entered into an Ms- Excel
sheet. All analyses were performed using trail version of SPSS 20. Age was
categorized into four categories with equal intervals. Logistic regression
analysis was performed using death as an outcome variables. Crude odds
ratio and adjusted odds ratio with a 95% confidence interval was
estimated for all the potential covariates associated with death. The
p-value less than 0.05 considered statistically significant.
Ethical consideration: Ethical approval was taken from institutional
ethical committee.

RESULTS
A total of 1226 individuals with confirmed RT-PCR report were admitted
and given treatment at the hospital. 742 individuals were discharged

while 382 deceased. Table 1 shows the association of socio-demographic
characteristics with death as an outcome. Out of 1226 cases, 795 (64.8%)
and 431 (35.1%) cases were males and females respectively. Maximum
number of cases was found in the age group of 41-60 years (463) followed
by 21-40 year age group (379), > 60 years (344) and < 20 years (39).
The incidence of age-wise case-fatality rate (CFR) showed an increasing
trend with an increase in age. The odds of case fatality is showing an
increasing trend with increasing age when crude odds ratio for mortality
in each age group was computed taking the rest of the other groups as
reference. This data shows that the risk of mortality was lower in younger
age group. The odds of mortality were lesser in males as compared to
females {COR=0.988 (0.761-1.283), p value =0.949}. In this study 1124
individual were married while 102 were not. Number of deaths among
married individuals was 377 while unmarried death was 5 and it shows
significant association {COR =9.791 (3.952-24.259), p value <0.001}.
1164 individuals were Hindus while 62 were from other religions. The
association of mortality was not significant for religion (p value= 0.075).
Table 2 shows the co morbidities and symptoms of COVID patients at
the time of admission and their relation to mortality. On admission
162 (13.2%) patients had reported with one or more co morbidities,
and 1064 (86.8%) of them had no co morbidities. The most common
co-morbidity was Diabetes mellitus 90 (7.3%) followed by Hypertension
73 (5.9%), Chronic Lung Disease 76 (6.1%) and others 32 (2.6%).
Others included hypo-thyroid, cancer of any type, cardiac diseases etc.
Out of 382 patients who died due to COVID-19, co morbidity was one of
the significant risk factors for death {COR=1.946, 95% CI (1.370-2.63),
p-value < 0.001}.Morbid conditions such as Diabetes Mellitus {Crude
OR=1.601, 95% CI (1.009-2.536), p value=0.044}, hypertension (Crude
OR1.686, 95% CI (1.015-2.798) p=0.037), and Chronic Lung Disease
{Crude OR=1.662, 95%CI (1.009-2.733), p value=0.040} were found to
be significantly associated with mortality.
Table 2 also shows the distribution of symptoms at the time of admission.
On admission, the most common symptom was breathlessness 579
(47.2%) followed by cough 465 (37.9%), fever 436 (35.5%), malaise 65
(5.3%), others 54 (4.4%), sore throat 49 (3.9%) and headache 17 (1.4%).
In other category loss of taste, gastrointestinal symptoms, nausea and
vomiting, weakness chest pain, loss of appetite and difficulty in urination
were included. 328 (267%) individuals were asymptomatic out of 1226.
Most of the cases presented with more than one symptom. Breathlessness
{Crude OR = 2.776, 95% CI (2.060-3.567), p value <0.001} and sore
throat {Crude OR=1.849, 95% CI (1.001-3.410), p value=0.040} were
found to be significantly associated with mortality. However except
breathlessness and sore throat, none of the symptoms were found to be
significantly associated with mortality. This study shows that vaccination
has a protective effect against COVID {Crude OR= 0.613,95% CI (0.4010.933), p value =0.018}.
Table 3 shows the Logistic Regression analysis of possible risk factors of
mortality taking death as the dependent variable. In bivariate analysis;
age, marital status, diabetes mellitus, hypertension, chronic lung disease,
breathlessness and sore throat were found to be significantly associated
with mortality. The covariates marital status, sore throat, breathlessness
and vaccination status were found to be significantly associated with
mortality.

DISCUSSION
The present study shows the epidemiological and clinical characteristics
of COVID-19 patients admitted in the tertiary care hospital during the
period 1st April 2021 to 30th June 2021. A sharp increase in COVID
cases was observed in the second wave of COVID-19. The place and time
distribution of COVID-19 cases admitted in the hospital from different
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Table 1: Socio-demographic profile of COVID-19 patients.
Characteristics

Death

COR (95%CI)

P-value

Yes

No

Total

Age Group
(in yr)

n (%)

n (%)

N (%)

≤20

2 (5.1)

37 (94.9)

39 (100)

0.266
(0.03-1.132)

0.073

21-40

64 (16.9)

315 (83.1) 379 (100)

0.101
(0.024-0.426)

0.002

41-60

161 (34.8) 302 (65.2) 463 (100)

0.066
(0.016-0.278)

0.000

>60

155 (45.1) 189 (54.9) 344 (100)

Ref

Male

247 (31.1) 548 (68.9) 795 (100)

0.988
(0.761-1.283)

Female

135 (31.3) 296 (68.7) 431 (100)

Ref

Gender
0.949

Marital
Married
Unmarried

377 (33.5) 747 (66.5)
5 (4.9)

1124
(100)

97 (95.1) 102 (100)

9.791
(3.952-24.259)

<0.001

Ref

Religion
Hindu

369 (31.7) 795 (68.3)

1164
(100)

1.749
(0.938-3.265)

Others

13 (21.0)

≤20

2 (5.1)

21-40

64 (16.9)

0.075

49 (79.0)

62 (100)

Ref

37 (94.9)

39 (100)

0.266
(0.03-1.132)

0.073

315 (83.1) 379 (100)

0.101
(0.024-0.426)

0.002

41-60

161 (34.8) 302 (65.2) 463 (100)

0.066
(0.016-0.278)

0.000

>60

155 (45.1) 189 (54.9) 344 (100)

Ref

districts showed almost a different pattern as observed in the first wave
of COVID 19.8
A high proportion of males, almost two times of females were observed
in this study. A similar finding has also been reported from other
studies.9,10 This might be due to more outdoor activities of males. In
the second wave of COVID-19 pandemic we found that 37.5% of the
patients were in the age group of 41-60 years followed by 21-40 year age
group (30.9%). We found that people in adult age are more affected than
younger age which indicates a higher risk of getting exposure in adult
over 40 years of age. In our study married people were more prone to
getting COVID-19 infection and death.
The most common symptom observed was breathlessness followed by
cough, fever and sore throat. These findings were similar to the other
studies reporting breathlessness the most common symptoms.11,12 At the
time of admission breathlessness and sore throat were found to be
significantly associated with case fatality. In this study, 47.2% of cases
had symptoms of breathlessness which was almost similar to a previous
study conducted in Pune.13 Breathlessness, cough, fever and sore throat
were reported as the most common symptoms also seen in previous
studies.14,15 The clinical features might be because the majority of the
patients came with serious signs and symptoms to the dedicated L3
COVID hospital. The case fatality rate among the admitted patients was
204

Table 2: Co-morbidities, Symptoms and Vaccination status of COVID-19
patients and their relation with mortality.
Characteristics
Death
COR (95%CI) P-value
Yes (%)
No (%) Total (%)
COMORBIDITIES
Present
72 (37.8) 90 (62.2) 162 (100)
1.946
<0.001
(1.370-2.63)
Absent
Diabetes
Present
Absent
Hypertension
Present
Absent
Chronic Lung
Disease
Present
Absent
Other diseases
Present
Absent
SYMPTOMS
Present
Absent
Fever
Present
Absent
Cough
Present
Absent
Sore Throat
Present
Absent
Breathlessness
Present
Absent
Malaise
Present
Absent
Headache
Present
Absent
Others
Present
Absent
Vaccination
Present
Absent

310 (30.3) 754 (69.7) 1064 (100)

Ref

37 (41.1)

53 (58.9)

90 (100)

1.601
(1.009-2.536)
345 (30.4) 791 (69.6) 1136 (100)
Ref

0.044

31 (42.5)

42 (57.5)

73 (100)

1.686
(1.015-2.798)
351 (30.4) 802 (69.5) 1153 (100)
Ref

0.037

32 (42.1)

44 (57.9)

76 (100)

1.662
(1.009-2.733)
350 (30.4) 800 (69.6) 1150 (100)
Ref

0.040

12 (37.5)

20 (62.5)

32 (100)

1.336
(0.608-2.901)
370 (31.0) 824 (69.0) 1194 (100)
Ref

0.442

284 (31.6) 614 (68.4) 898 (100)

0.559

98 (29.9)

1.086
(0.817-1.443)
230 (70.1) 328 (100)
Ref

121 (27.8) 315 (72.2) 436 (100)
261(33)

529 (67)

0.779
(0.597-1.015)
790 (100)
Ref

0.062

150 (32.2) 315 (67.7) 465 (100)

1.086
(0.840-1.403)
232 (30.5) 529 (69.5) 761 (100)
Ref

0.526

22 (44.89) 27 (55.10)

49 (100)

0.040

246(42.5)

333(57.5)

579(100)

136(21)

511(79)

2.776
<0.001
(2.060-3.567)
647(100)
Ref

14 (21.5)

51(78.5)

65(100)

0.083

2 (11.8)

15(88.2)

17 (100)

0.291
(0.066-1.278)
380 (31.4) 829(68.6) 1209 (100)
Ref

0.082

14 (25.9)

40 (74.1)

54 (100)

0.763
(0.410-1.419)
368 (31.4) 804 (68.6) 1172 (100)
Ref

0.391

34 (22.7)

116 (77.3) 150 (100)

0.018

1.849
(1.001-3.410)
360 (30.58) 817(69.41) 1177 (100)
Ref

0.589
(0.322-1.078)
365 (31.8) 783(68.2) 1148 (100)
Ref

0.613
(0.401-0.933)
348 (32.3) 728 (67.7) 1076 (100)
Ref
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Table 3: Assessing the possible risk factors using logistic regression
analysis
Risk Factors

Adjusted Odds Ratio(95 % CI)

P-value

Marital status

3.188 (1.148-8.855)

0.026

Sore throat

1.438 (1.017-5.843)

0.046

Breathlessness

3.631 (2.339-5.637)

< 0.001

Vaccination

0.545 (0.347-0.856)

0.008

31.1% which was quite higher than national average and the state and
Figure of 1.34% and 1.3% as of 30 June 2021.16,17 During the second wave,
most of the cases were admitted directly in HDU/ICU or referred by
other hospitals with poor oxygen saturation. This could be the possible
reason for the high mortality observed in the hospital. Rapid respiratory
failure was one of the major reasons observed among the cases that died.
Diabetes was the most common co morbidity followed by chronic
lung disease and hypertension. Patients, who died, had one or more
co-morbidity. The majority of the death was in the age group > 60 years
followed by 41-60 years of age. In previous studies on COVID-19, it has
been established that risk increases with age and co morbidities.
Co morbidity was one of the significant risk factors for COVID -19 and
death. Similar results were observed in previous studies.13,18
Finally the adjusted odds ratio was calculated for possible risk factors
by using multiple logistic regression analysis. Factors like breathlessness,
sore throat, marital status, and vaccination status were found to have
significant association with COVID.11,12 The percentage of COVID death
was seen more in non-vaccinated patients and it was significantly
associated. COVID vaccine has good safety profile and it has minimal
adverse effect.19 The size of this study is sufficient enough to establish
the association of various risk factors with case fatality. This is one of
the strengths of this study. One of the limitations of this study is selection
bias because patients with serious signs and symptoms come to L3
COVID hospital; hence, it could not be generalized.

CONCLUSION
Breathlessness, cough, sore throat and fever were the important clinical
findings of this study. The mortality rate among the COVID cases admitted
in the hospital was significantly higher than the national and state
Figures. Also co morbidity was one of the significant risk factors. The
COVID death can be minimized by vaccination; therefore there is a need
of awareness and health education about COVID vaccine in community.
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