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Abstract

Background: Coronavirus disease 2019 (COVID-19), the pandemic that invaded the world in 2020, caused more
than 70 million cases and exceeded a million and a half deaths worldwide by the end of the year. Age and sex have
been identified as two of the prominent risk factors in COVID-19 deaths. Early epidemiological studies conducted
in China, India, and Iran revealed that fewer females were infected by SARS-CoV2(4-9).

It is imperative for national governments to identify which population members are at high risk of becoming ill
or more likely to die. This analysis emphasizes the early epidemiological features of COVID-19 cases in the OPD
in order to guide to policy decisions on the health, commercial, social, and economic fronts in case of any future

surge in Covid cases.

Methods: The data collected during contact tracing (urban and rural ) and hospital admissions during the periods:
February 2020 to October 2020 (first wave) and April 2021 to June 2021 (second wave) and December 2021 to

February 2022 (Third wave) were analyzed for demographics and other characteristics.

Present study shows that frequency of positive case is more in rural people in age group II (15-50 years) than urban
people. Male case is higher in rural areas and female cases are higher in urban areas, hospital admission and ICU

admission were higher in rural people while death was reported higher in urban areas.

Better targeting of interventions may help to limit expensive interventions such as intensive care admissions and
avoid deaths. To create an efficient, equitable response to the pandemic, especially in countries where resources

are limited awareness of the roles of gender, age and geography in the outbreak are imperative.
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Introduction

Coronavirus disease 2019 (COVID-19), the
pandemic that invaded the world in 2020, caused
more than 70 million cases and exceeded a million
and a half deaths worldwide by the end of the year®.
The World Health Organization declared COVID-19
a pandemic on March 11, 2020, as unprecedented

numbers of positive cases spread across the globe?.

Age and sex have been identified as two
in COVID-19 death
sepidemiological studies conducted in China, India,

prominent risk factors
and Iran revealed that fewer females were infected
by SARS-CoV2%4,

Public health response to COVID-19 required
behavior changes—isolation at home, wearing
masks, hand hygiene, avoiding and limiting social
gatherings and their effectiveness depends on
generalized compliance. Original data from two
waves of a survey conducted in March—April 2020
in eight Organizations for Economic Co-operation
and Development countries showed large gender
in COVID-19-related beliefs and

behaviors. Women were found more likely to

differences

perceive the pandemic as a serious health problem
and to agree and comply with restraining measures.
More conscious adherence to Covid appropriate
behavior among women contributed to substantial
gender differences in mortality and women-led
countries responded effectively to the pandemic.
Hence gender-based public health policies and
communication were important in this pandemic as
also stated by Klein et al in 2020°.

Acomplexinterplay amongbiological, behavioral,
environmental, and socioeconomic factors led to
gender -specific COVID-19 outcomes. Sex differences
in the immune response to infectious diseases and
the role of sex steroids regulating immunity have
been reported. It has been proposed that estrogens
may exert protective effects against COVID-19 and
a clinical trial is underway to determine if estradiol
can reduce the severity of COVID-19 infection®”?.
Pandemic related micro-level studies have focused
on comorbidities but few studied sociodemographic
factors

between
demographic factors and different severity stages of

Knowledge on the association

COVID-19 such as duration and severity of infection,
intensive care unit (ICU) admissions and death
was needed to provide differences in underlying
pathophysiological mechanisms like immunity,
coagulopathy and comorbidities. This knowledge
guides clinical decision-making, non pharmaceutical
interventions and screening especially when there is
a shortage in healthcare resources such as ICU beds

as also felt by Brien et al in their study °.

These demographic factors may also be important
for studying their confounding effect on the design
and interpretation of clinical trials and treatment
protocols. The aim of this secondary data analysis
was to describe the association between demographic
factors and COVID-19 in different waves of the
pandemic to guide to policy decisions on the health,
commercial, social, and financial aspects in case of
any future surge in Covid-19 cases.

Objectives:

1. To describe demographic characteristics and
compare all three waves in Pali district.

2. Tocompare characteristics of District hospital
admissions in all three waves.

3. To recommend caution in future epidemics
on lessons learnt in all three waves based on
key analysis outcomes of this study.

Methods

* Study Period - 6 months

* Study design: Secondary data analysis of
the Hospital admissions and contact tracing
data generated between 15t March 2020 and
February 28th 2022 covering all three waves.

* Study area: Department of Community
Medicine and Anatomy, GMC Pali

* Data collection and analysis: The data
collected during contact tracing (urban
and rural) and data of hospital admissions
from the hospital medical record during the
periods: February 2020 to October 2020 (first
wave) and April 2021 to June 2021 (second
wave) and December 2021 to February 2022
(Third wave) were analyzed. It was analyzed
using excel and SPSS software (Version 22)
in terms of proportions, percentage and Chi-
Square test was used to compare and contrast
the data between the multiple waves.
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e Ethical considerations: The study was
approved by the Institutional Ethics
Committee of Government Medical College,
Pali, Rajasthan.

Results

On comparison of the three waves, the second
wave in the district had higher ICU admissions and
deaths with rural admissions being more and worst
affected age was between 15-50 years as seen in
Table 1.

Variables Total First Wave Second Wave Third Wave
(n=60357) (n,=16676) (n,=26443) (n,=17238)
Male 38060 10966 16540 10554
(63.1%) (65.8%) (62.5%) (61.2%)
Female 22297 5710 9903 6684
(36.9%) (34.2%) (37.5%) (38.8%)
Below 15 years 4663 1042 1542 2079
(7.7%) (6.2%) (5.8%) (12.1%)
15 to 50 years 41871 10972 19174 11725
(69.4%) (65.8%) (72.5%) (68.0%)
Above 50 years 13823 4662 5727 3434
(22.9%) (28.0%) (21.7%) (19.9%)
Urban 16598 2852 5198 8548
(27.5%) (17.1%) (19.7%) (49.6%)
Rural 43759 13824 21245 8690
(72.5%) (82.9%) (80.3%) (50.4%)
Table 2. Differences seen among rural and urban areas in all three waves of Covid -19 pandemic in Pali
District Rajasthan 2021
Variables Total Rural Urban P-Value
(n=60357) | (n,=43759) | (n,=16598)
Gender
Male 38060 27767 10293 0.001057
(63.1%) (63.5%) (62.0%)
Female 22297 15992 6305
(36.9%) (36.5%) (38.0%)
Age
Below 15 years 4663 3441 1222 0.047106
(7.7%) (7.9%) (7.4%)
15 to 50 years 41871 30249 11622
(69.4%) (69.1%) 70.0%)
Above 50 years 13823 10069 3754
(22.9%) (23.0%) (22.6%)

Table 1: Demographic difference between the three waves in Pali District, 2021
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Hospital
Yes 9781 9171 610 <0.00001
(16.2%) (21.0%) (3.7%)
No 50576 34588 15988
(83.8%) (79.0%) (96.3%)
ICU Admitted
Yes 665 622 43 <0.00001
(1.1%) (1.4%) (0.3%)
No 59692 43137 16555
(98.9%) (98.6%) (99.7%)
Death
Yes 845 343 502 <0.00001
(1.4%) (0.8%) (3.0%)
No 59512 43416 16096
(98.6%) (99.2%) (97.0%)

p-value<0.05 considered significant

Table 3. Differences seen among male and female population in all three

waves of Covid -19 pandemic in Pali District Rajasthan 2021.

Variables Total Male Female P-Value
(n=60357) | (n,;=38060) | (n,=22297)
Hospital
Yes 9781 6076 3705 0.0358
(16.2%) (16.0%) (16.6%)
No 50576 31984 18592
(83.8%) (84.0%) (83.4%)
ICU Admitted
Yes 665 408 257 0.8389
(1.1%) (1.1%) (1.2%)
No 59692 37652 22040
(98.9%) (98.9%) (98.8%)
Death
Yes 845 496 349 0.00818
(1.4%) (1.3%) (1.6%)
No 59512 37564 21948
(98.6%) (98.7%) (98.4%)

p-value<0.05 considered significant
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Discussion

Present study conducted is a secondary data
analysis of all test screenings and cases of the
COVID-19 pandemic in Pali, Rajasthan, India, from
January 2020 to May 2021 results showed over 60,357
confirmed cases of COVID-19 and 845 deaths during
that 17-month period. Gender showed significant
differences- morbidity, hospital admission, ICU
admission and deathwas higher among males.
High testing rates led to the identification of more
cases in subsequent waves thus, differences in the
identified number of cases and the actual number
of cases largely depends on the extent of testing and
diagnosis as suggested by Baig et al . However,
some studies suggest that increase in confirmed cases
and deaths due to the corona virus was associated
with significantly disturbed market situations |,
depressed sentiment, implementation of restrictions
and lockdowns which contributed to the financial
instability and increased illness!, 1.

In this study comparison of all three waves
showed reported cases were higher among males,
age group 15 to 50 years, and rural areas. Hospital
admission and deaths were highest in second wave
while ICU admissions was highest in first wave.
However, other global studies have shown more
equal distributions between the genders for case
frequency, but males surpassed females in intensive
care admission and death!?.

Our study showed the age distribution of
COVID-19 cases was similar to worldwide data in
which patients were from all age groups. Althoughin
later waves COVID-19 transmission had increased
in all age groups, the increase was most significant
among the young in Europe and the United States
unlike our study where the young continued to be the
least affected'>!*. A significant feature of an infectious
disease is its severity, including its ability to cause
death. Our overall case-fatality was 0.93 (95%CI 0.83-
1.04), which was consistent with worldwide figures.
Global figures also showed higher death rates for men
compared to women. Male to female fatality rates in
countries with available data ranged from 3.5 to 113.

Deaths from COVID-19 have occurred more in
the elderly as per our data. The high prevalence of
COVID-19 infections and deaths in Spain and Italy

were probably due to older populations. Median
population ages for Italy and Spain were 46.5 and
43.5 years respectively, and the percentage over age
65 years were 25% and 20% respectively!314,

In comparing case rates, the potential effect of
false negatives and unconfirmed cases between both
sexes should be taken into consideration. However,
the impact of sex on susceptibility to CoV2 infection
cannot be entirely excluded in our studies. Our
findings regarding increased mortality in CoV2+
males are consistent with prior reports, suggesting
that sex may modify CoV2 infection or susceptibility
to experiencing disease caused by this infectious
agent!¥1>. Indeed, intrinsic biological differences may
be contributing to higher susceptibility to infection
and poorer outcomes in males compared to females.
Literature suggests that an inherent difference in
the activation of an adaptive immune responses in
females, including elevated cytotoxic T cell activation
and up regulated expression of antiviral and pro-
inflammatory genes such as interferon-gamma
(IFNG) that have estrogen response elements!®17/1819,
Thus, female sex hormones may play a role in the
risk reduction for worse outcomes in the setting of
COVID-19. Better designed prospective studies are
required to confirm the impact of sex on COVID-19
morbidity and mortality.

Origin of the second wave (December 2020-
March 2021) has been traced to a wholesale shrimp
market of Wuhan, China. There was an increase in
new cases during this period attributed to the strain
B.1.36.16, which would replace the A.6 strain of the
first wave . Dense living conditions in community
and the lack of personal precautions to prevent
infection spread contributed to spread in clusters and
families who were in contact with a confirmed case?..
During the third wave (April2021 to September
2021), super spreading events were identified at
entertainment establishments. Number of cases
increased to more than the first and second waves
combined but very few required hospital admissions.
Additionally, strain Alpha-B.1.1.7 was presented;
which spread much faster than other variants, both
strains Beta-B.1.351 and Data-B.1.617.2 were found
during third wave.

Our results indicate that the Second wave was
most serious among all the waves but this finding
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differs from other studies like from Thailand by
Kunno ] et al (2020) showing that the first wave of
COVID-19 pandemic had the most negative impact
on public health??. In contrast, the second wave
showed unstable evolutionary dynamics. Also,
sufficient epidemiologic investigations and contact
tracing could not be performed during the third wave,
as there was a marked increase in the proportion of
unknown routes of transmission?

Reason for the clear differences across phases
and waves is not yet known, although it has been
suggested that the new delta variant of COVID-19
emerged in Pali the middle of 2021, and transmission
to the general population was replicated across the
country.

This finding was also observed by Matsunaga N
et al in a study conducted in Japan where the second
wave had a smaller proportion of severe cases (12.0%
vs33.1%) as compared to first wave and Mortality
(1.2% vs 7.3%) in hospitalized ordischarged patients
was also lower in the second wave?. A different
finding was observed in a study by Fan G et al
2021 and Sigler et al 2021, based on data collected
from 53 countries where the second wave had a
smaller proportion offatal cases as compared to first
wave?>26, Similar finding was observed by Simone I
etal (2021) in Spain where the second wave had lower
case fatality rate(13.2% vs 24%) as compared to first

wave?’.

Conclusions

The second wave was the worst in Pali district of
Western Rajasthan. In all three waves the males, ages
15-60 years, hospital admissions, ICU admissions and
deaths amongst rural population remained higher.

Recommendations: Demographic and sex
aggregated data analysis ensures better targeting
of interventions and limits expensive interventions
such as intensive care admissions and avoidable
deaths for future waves. Such data is also important
for planning vaccination campaigns as the more
vulnerable populations are identified as high risk to
create an efficient, equitable response to the pandemic,
especially in countries where resources are limited.
Continuous scrutiny of the roles of gender, age and
geography in the outbreak are much needed.
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