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What Impact Does the COVID-19 Pandemic Era
Have On the Incidence of Myocardial
Infarction-Related Fatalities in Distinct Age
Groups of Male and Female? A Comparison
Study (2017-2022)

Dr Piyush Kumarl, Advocate Anupama?

1. B. R. Ambedkar Bihar University, India; 2. Bihar State Bar Council, Patna, India

Several studies, conducted earlier during the SARS, MERS, and recent COVID-19 pandemic, have indicated that
coronavirus infection, particularly COVID-19 can lead to cardiac damage. There have been recorded cases of
myocarditis or cardiomyopathy linked to COVID-19 vaccines, specifically those that use mRNA technology such as
BNT162b2 and mRNA-1273, primarily affecting males between the ages of 16 and 30. The prevalence and
characteristics of sudden death due to myocardial infarction in various age groups of both males and females
during the COVID-19 period have not been extensively examined as compared to the time before COVID-19. The
aim of this study is to analyse and contrast the disparities in the average and proportion of abrupt fatalities
associated with heart attacks (MI) in different age groups of males and females in the COVID-19 era and the time
prior to the global outbreak. This study revealed that the maximum number of sudden deaths due to MI occurs at
age 45 and above but below 60 years. The percent increase in mean sudden death due to MI in the Covid-19 period
compared to the pre- COVID-19 period mean was highest in females (68.57%) of age groups 14 and above but
below 18 years, while it was lowest in the males (9.51%) of the same age group. The lowest mean mortality, 38.5
(95% Conf. Interval-Mean-23.81 -53.19) due to MI during the study period was found in females in age groups 14
and above but below 18 years. The highest mean mortality was 9540.5 (95% Conf. Interval-Mean: 8551.93-
10529.07) due to MI during the study period observed in Male aged 45 and above but below 60 years. The overall
percent increase in fatalities due to MI in 2022 compared to 2017 is greatest (88.46%) in females between 14 and 17
years, while the lowest is in females between 45 and 59 years (27.87%). In all age groups an increase in fatalities

due to MI is seen in 2022 compared to 2017.
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Background

The outbreak of the novel coronavirus disease, which began in December 2019, is the result of humans contracting
the SARS-CoV-2 virus infection [Ll. COVID-19 is not considered a global public health emergency of international
concern anymore (PHEIC) after May 5, 2023[2l The emergence of severe acute respiratory syndrome (SARS) in 2002
brought to light a previously unknown type of CoV (SARS-CoV), which is mainly accountable for respiratory illnesses
in human beings 2. COVID-19 has been found to impact various organs, which raises the chances of developing
cardiovascular issues both in the short and long run 2516l These issues include blood clot formation in veins,
abnormal heart rhythms, myocardial infarction (MI), strokes (CVA-cerebrovascular accident), and bleeding, among
other complications 18] Progress in combating cardiovascular disease at a global level is not satisfactory [o100]
Cardiovascular diseases (CVD) are still one of the leading causes of death and disability in India Ml 1 2019,
approximately 32% of global fatalities were due to cardiovascular diseases (CVDs) 2] Among these CVD-related
deaths, around 85% were specifically attributed to heart attacks and strokes 81 A research finding (several such
studies are available today) indicates that people who get infected with SARS-CoV-2 have an increased probability of
succumbing to cardiovascular diseases (CVDs) [14)015116] - geveral studies, conducted earlier during the SARS, MERS,
and recent COVID-19 pandemic, have indicated that different mechanisms can lead to cardiac damage, mainly
through the activation of the angiotensin-converting enzyme 2 receptor (ACE-2) O7N8ION20121) There have been
recorded cases of myocarditis/cardiomyopathy linked to COVID-19 vaccines (10 out of every 100,000 individuals),

specifically those that use mRNA technology such as BNT162b2 and mRNA-1273, primarily affecting males between
the ages of 16 and 30 [221[231[241[25](26]

COVID-19 infections are expected to have a negative impact on the health outcomes and quality of life of individuals
with cardiac conditions, as they increase the likelihood of complications, illness, and death. The prevalence and
characteristics of sudden death due to myocardial infarction in various age groups of both males and females during
the COVID-19 period have not been extensively examined and compared to the time before COVID-19. Additionally,
research studies have not provided comprehensive information on this topic. However, it is important to
acknowledge the long-term issues that can occur in various age groups of both males and females as a result of
myocarditis or cardiomyopathy caused by COVID-19 or vaccination, which might require medical intervention. In
order to protect the most susceptible age group, which includes both genders, from COVID-19-related illnesses and
disabilities, it is imperative to swiftly create a treatment strategy. By informing policymakers and decision-makers
on the necessity of developing cardiovascular care policies following the COVID-19 pandemic, in light of the findings

of this research, we will try to close the knowledge gap.

geios.com doi.org/10.32388/30PSH3


https://www.qeios.com/
https://doi.org/10.32388/3OPSH3

Objective

As mentioned earlier, the COVID-19 pandemic exacerbated the incidence of cardiovascular illnesses. There are
currently no research publications available comparing myocardial infarction (MI)-related sudden deaths in different
age groups of males and females before and during the COVID-19 pandemic on a country basis. Thus, our goal was to
assess and compare the incidence of sudden cardiac death (MI) in different age groups of males and females in India
(which includes all states and union territories of India) prior to and during the COVID-19 pandemic. The aim of this
study is to analyse and contrast the disparities in the average and proportion of abrupt fatalities associated with
heart attacks (MI) in different age groups of males and females in the COVID-19 era and the time prior to the global

outbreak.

Methods

The aim of this study was to assess the impact of the COVID-19 pandemic on the number of myocardial infarction
(MI)-related sudden fatalities in India across various age categories of both males and females. The design of this
study is retrospective, quantitative, and cross-sectional. We included all of India's states and Union Territories (UTSs).
January 2020 saw the first published report of a COVID-19 infection in India 271 Hence, this study mentioned the
time preceding January 1, 2020, as the period preceding the outbreak of COVID-19, and from January 1, 2020, until
May 5, 2023, as the period characterized by the COVID-19 pandemic, according to the previously mentioned
announcement made by the World Health Organization. It is important to evaluate the long-term impacts of the
COVID-19 pandemic, despite a decrease in new COVID-19 cases beginning in 2022 [281. We collected the data for our
study from the reputable and official NCRB (National Crime Records Bureau) platform of the Indian government.
This new study collected data on the annual number of deaths caused by heart attacks (myocardial infarction) in
different age groups of males and females across the various states and Union Territories in India between January 1,

2017, and December 31, 2022.

Data sources

The data source is publicly available at the link given below:

https://ncrb.gov.in/ The data is collected, cleaned, and analysed by utilizing Microsoft Office and Stata software from
the huge NCRB dataset. We have separated the data needed for this study with important calculations, which are

presented in Table 1.
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Attack)-2022

Male- Trans- Trans-
Male- Total-
14 |Female- | gender- | Total-14 Female- | gender-
Trans- 18 and 18 and
Male- Total- | and | 14and | 14and and 18and | 18and
Female- | gender- Above Above
Below Below [Above | Above | Above | Above Above | Above
Variable Below | Below - -
14 14 - - - - — Below -
14 years 14 Below Below
years years |Below | Below | Below | Below 30 Below
years 30 30
18 |18 years 18 18 years years 30
years years
years years years
Myocardial
Infarction
36 38 0 74 96 26 0 122 1724 363 0 2087
(Heart
Attack)-2017
Myocardial
Infarction
34 26 0 60 90 35 0 125 1807 379 0 2186
(Heart
Attack)-2018
Myocardial
Infarction
51 44 0 95 98 25 0 123 1980 401 0 2381
(Heart
Attack)-2019
Mean -Pre-
40.33 36 0 76.33 | 94.67 | 28.67 0 123.33 1837 381 0 2218
COVID-19
Myocardial
Infarction
67 39 0 106 96 61 0 157 2249 4L46 0 2695
(Heart
Attack)-2020
Myocardial
Infarction
35 30 0 65 89 35 0 124 2103 438 0 2541
(Heart
Attack)-2021
Myocardial
Infarction
59 55 0 114 126 49 0 175 2540 500 0 3040
(Heart
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Male- Trans- Trans-
Male- Total-
14 | Female- | gender- | Total-14 Female- | gender-
Trans- 18 and 18 and
Male- Total- | and | 14and | 14and and 18and | 18and
Female- | gender- Above Above
Below Below |[Above | Above | Above | Above Above | Above
Variable Below | Below - -
14 14 - - - - — Below -
14 years 14 Below Below
years years |Below | Below | Below | Below 30 Below
years 30 30
18 |18 years 18 18 years years 30
years years
years years years
Mean-
53.67 41.33 0 95 103.67 | 48.33 0 152 229733 | 461.33 0 2758.67
COVID-19
Percent
increase in
33.08 14.81 NA* 24.46 9.51 68.57 NA* 23.25 25.06 21.08 NA* 24.38
mean during
Covid-19
Trans- Male- Trans-
Male- |Female- Total- Female- Total-
gender- 45 gender-
30and | 30and 30 and 45 and 45and | Male- Trans-
30 and and 45 and Female- Total-
Above | Above Above Above Above 60 gender-
Above Above Above 60 60
Variable - - - - - years 60
- - - years & years &
Below | Below Below Below Below & years &
Below Below Below Above Above
45 45 45 60 60 Above Above
45 60 60
years years years years years
years years years
Myocardial
Infarction
5961 803 0 6764 | 8050 1123 0 9173 4160 866 0 5026
(Heart
Attack)-2017
Myocardial
Infarction
6407 905 0 7312 8992 1246 0 10238 4771 1072 0 5843
(Heart
Attack)-2018
Myocardial
Infarction
6858 893 1 7752 | 9706 1334 2 11042 5267 1345 0 6612
(Heart
Attack)-2019
Mean -Pre-
6408.67 867 033" 7276 8916 | 1234.33 0.67 10151 | 4732.67 | 1094.33 o* 5827
COVID-19
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Male- Trans- Trans-
Male- Total-
14 | Female- | gender- | Total-14 Female- | gender-
Trans- 18 and 18 and
Male- Total- | and | 14and | 14and and 18and | 18and
Female- | gender- Above Above
Below Below |[Above | Above | Above | Above Above | Above
Variable Below | Below - -
14 14 - - - - — Below -
14 years 14 Below Below
years years |Below | Below | Below | Below 30 Below
years 30 30
18 |18 years 18 18 years years 30
years years
years years years
Myocardial
Infarction
7131 922 2 8055 9771 1412 0 11183 5029 1455 0 6484
(Heart
Attack)-2020
Myocardial
Infarction
7534 1009 1 8544 | 9870 1318 2 11190 4879 1106 0 5985
(Heart
Attack)-2021
Myocardial
Infarction
8670 1049 3 9722 | 10854 1436 0 12290 5756 1313 0 7069
(Heart
Attack)-2022
Mean -
7778.33 | 993.33 2 8773.67 | 10165 | 1388.67 0.67 11554.33 | 5221.33 | 1291.33 0 6512.67
COVID-19
Percent
increase in
21.37 14.57 NA* 20.58 | 14.01 12.50 NA* 13.82 10.33 18.00 NA* 11.77
mean during
Covid-19

Table 1. Sudden deaths due to myocardial infarction in various age-gender categories in India during 2022, 2021, 2020,

2019, 2018, and 2017

*There is insufficient data on transgender individuals, NA- Not Applicable
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Results

Sudden deaths due to myocardial infarction in various age-gender categories in India during 2017

In the study's base year of 2017 (prior to the COVID-19 pandemic), in various age categories, there were a total of
23,246 cases of myocardial infarction (MI) in males and females, resulting in sudden death, as shown in Table 1.
Among these cases, 20027 (86.15%) were male, and the rest, 3219, were females (13.85%) of different age groups. We
have done research on the impact of the COVID-19 pandemic on the incidence of sudden death due to MI in males and
females across different states and UTs of India 202931, Hence, readers can view it for further details. Among the
23246 cases mentioned above, 35% were males of age 45 years and above but below 60 years, 26% were males of age
30 years and above but below 45 years, 18% were males of age 60 years and above, 7% were males of age 18 years, and
above but below 30 years. Among males of age 14 years and above but below 18 years and in males below 14 years, the
sudden deaths due to MI were negligible (0%) compared to other groups, as shown in Table 1 and Figure 1-A. Among
the 23246 cases mentioned above, 5% were females of age 45 years and above but below 60 years, 4% were females of
age 60 years and above, 3% were females of age 30 years and above but below 45 years, and 2% were females of age
18 years and above but below 30 years. Among females of age 14 years and above but below 18 years, and in females
below 14 years, the sudden deaths due to MI were negligible (0%) compared to other groups, as shown in Table 1 and
Figure 1-A. Overall, the percentage of sudden deaths due to myocardial infarction was highest in the age group 45
years and older but below 60 years of both genders in 2017 and lowest in females in the age group 14 and above but

below 18 years, while in males it was lowest in the age group below 14 years.

Female-Below 14 years
0%
Male-14 and Above — Below 18 years
0%
Female-14 and Above — Below 18 years
0%

Myocardial Infarction in various age-gender categories in India during 2017

Male-Below 14 years
0%

Female-60 years & Above " _g

4%

Male-18 and Above — Below 30 years
7%

Male-60 years & Above
18%

Female-18 and Above — Below 30 years
2%

Female-45 and Above — Below 60 years
5%

Male-30 and Above — Below 45 years
26%

Male-45 and Above — Below 60 years /

35%

Female-30 and Above — Below 45 years
3%

Figure 1-A. **Percentage of sudden death due to Myocardial Infarction in various age-gender™ categories in India during

2017

*There is insufficient data on transgender individuals, which is why it is not being considered for assessment. **less than 1

% is marked as 0% and percentage rounded up to nearest full digit
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Table 1 shows that in 2018, before the COVID-19 pandemic, there were 25,764 cases of myocardial infarction (MI) in
males and females across various age groups, which resulted in sudden death. This is an increase of 10.83% over 2017.

Of these instances, there were 22101 males (85.78%) and 3663 females (14.22%) of various ages.

Of the 25764 cases described above, 35% of the males were 45 years of age or older but under 60 years, 25% were
males 30 years of age or older but under 45 years, 19% were 60 years of age or older, and 7% were males 18 years of
age or older but under 30 years. As demonstrated in Table 1 and Figure 1-B, the percentage of boys under the age of 14

and those over 14 but below 18 who died suddenly from MI was very small (0%) in comparison to the other groups.

Myocardial Infarction in various age-gender categories in India during 2018

Female-Below 14 years
0%

Female-60 years & Above g

4%

Male-14 and Above — Below 18 years
0%

Male-Below 14 years
0%

Female-14 and Above - Below 18 years
0%

Male-18 and Above — Below 30 years
7%

Female-18 and Above — Below 30 years
1%

Male-60 years & Above
19%

Female-45 and Above — Below 60 years
5%

Male-30 and Above — Below 45 years
25%

Female-30 and Above — Below 45 years
Male-45 and Above — Below 60 years 4%
35%

Figure 1—B.**Percentage of Sudden death due to Myocardial Infarction in various age—gender* categories in India during

2018

*There is insufficient data on transgender individuals, which is why it is not being considered for assessment. *less than

1 % is marked as 0% and percentage rounded up to nearest full digit

Of the 25764 cases listed above, 5% were females 45 years of age or older but under 60 years of age, 4% were females
60 years of age or older, 4% were females 30 years of age or older but under 45 years of age, and 1% were girls 18 years
of age or older but under 30 years of age. As indicated by Table 1 and Figure 1-B, the percentage of sudden MI-related
deaths in girls aged 14 and older but under 18 years and in females less than 14 years was insignificant (0%) in

comparison to other groups.

In 2018, the age group 45 years and above but below 60 years had the highest proportion of sudden cardiac death due
to myocardial infarction, for both genders. The age group below 14 years for females and males had the lowest

percentage of sudden cardiac death due to myocardial infarction.
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According to Table 1, there were 28,002 cases of myocardial infarction (MI) in males and females across all age

categories in 2019 prior to the COVID-19 pandemic (7, which resulted in sudden mortality. Compared to 2018, this is

an 8.69% rise. There were 4042 female (14.43%) and 23960 male (85.57%) of different ages among these cases.

Of the 28,002 cases described above, 35% of the males were 45 years of age or older but under 60 years, 25% were
males 30 years of age or older but under 45 years, 19% were 60 years of age or older, and 7% were males 18 years of
age or older but under 30 years. As demonstrated in Table 1and Figure 1-C, the percentage of boys under the age of 14

and those over 14 but below 18 who died suddenly from MI was very small (0%) in comparison to the other groups.

Female-Below 14 years
0%

Male-14 and Above — Below 18 years
0%

Myocardial Infarction in various age-gender categories in India during 20

Female-14 and Above — Below 18 years
0%

Male-Below 14 years
0%

Female-60 years & Above ///

5%

Male-18 and Above — Below 30 years
7%

Female-18 and Above — Below 30 years
1%

Male-60 years & Above
19%

Male-30 and Above — Below 45 years
25%

Female-45 and Above — Below 60 years
5%

Female-30 and Above — Below 45 years
3%

Male-45 and Above — Below 60 years /

35%

Figure 1-C."*Percentage of Sudden death due to Myocardial Infarction in various age-gender ™ categories in India during

2019

*There is insufficient data on transgender individuals, which is why it is not being considered for assessment. **less than 1

% is marked as 0% and percentage rounded up to nearest full digit

Out of the total number of 28,002 cases mentioned earlier, 5% were women who were between the ages of 45 and 59,
5% were women who were 60 years old or above, 3% were women who were between the ages of 30 and 44, and 1%
were girls who were between the ages of 18 and 29. According to the data shown in Table 1 and Figure 1-C, the
percentage of sudden myocardial infarction (MI)-related deaths among girls aged 14-17 and females under 14 years

old was negligible (0%) compared to other demographics.

In the year 2019, individuals who were between the ages of 45 and 60 had the highest percentage of sudden heart
attack-related deaths. This was true for both males and females. The percentage of sudden cardiac death caused by a
heart attack was lowest in males under the age of 14 and females between the ages of 14 and 18, according to data

elaborated in Table 1.
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Sudden death due to Myocardial Infarction in 2020

According to Table 1, there were 28,678 cases of myocardial infarction (MI) in males and females across all age
categories in 2020 during the first year of COVID-19 pandemic (7) which resulted in sudden mortality. Compared to

2019, this is a 2.41% rise. There were 4,335 female (15.12%) and 24,343 male (84.88%) of different ages among these

cases.

Out of the 28,678 cases mentioned, 34% of the men were between 45 and under 60 years old, 25% were between 30
and under 45 years old, 18% were 60 years old or older, and 8% were between 18 and under 30 years old. As shown in
Table 1 and Figure 1-D, the proportion of males below the age of 14 and those between 14 and 18 who passed away

unexpectedly from MI was minimal (0%) when compared to the other demographics.

Female-Below 14 years Male-14 and Above — Below 18 years

0%
Male-Below 14 years
0%

Myocardial Infarction in various age-gender categories in India during 20. 0%
Female-14 and Above — Below 18 years
0%

Male-18 and Above — Below 30 years
8%

Female-60 years & Above
5%
Female-18 and Above — Below 30 years
2%

Male-60 years & Above
18%

Male-30 and Above — Below 45 years
25%

Female-45 and Above — Below 60 years
5%

Male-45 and Above — Below 60 years

34% \

Female-30 and Above — Below 45 years
3%

Figure 1-D “*Percentage of Sudden death due to Myocardial Infarction in various age-gender” categories in India during

2020

*There is insufficient data on transgender individuals, which is why it is not being considered for assessment. **less than 1

% is marked as 0% and percentage rounded up to nearest full digit

Out of the total number of 28,678 cases mentioned earlier, 5% were women who were between the ages of 45 and 59,
5% were women who were 60 years old or above, 3% were women who were between the ages of 30 and 44, and 2%
were girls who were between the ages of 18 and 29. According to the data shown in Table 1 and Figure 1-D, the
percentage of sudden myocardial infarction (MI)-related deaths among girls aged 14-17 and females under 14 years

old was negligible (0%) compared to other demographics.

During 2020, the age group with the highest proportion of deaths caused by sudden heart attacks was individuals
aged 45 to 60. This statement applied to both males and females. The data from Table 1 revealed that the proportion

of sudden cardiac death due to a heart attack was the smallest for both males and females below 14 years old.
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Sudden death due to Myocardial Infarction in 2021

According to Table 1, there were 28,446 cases of myocardial infarction (MI) in males and females across all age
categories in 2021 during the second year of COVID-19 pandemic (7 which resulted in sudden mortality. Compared
to 2020, this is a 0.81% decrease. There were 3,936 female (13.84%) and 24,510 male (86.16%) of different ages among

these cases.

Out of the 28,446 cases mentioned, 35% of the men were between 45 and under 60 years old, 26% were between 30
and under 45 years old, 17% were 60 years old or older, and 7% were between 18 and under 30 years old. As shown in
Table 1 and Figure 1-E, the proportion of males below the age of 14 and those between 14 and 18 who passed away

unexpectedly from MI was minimal (0%) when compared to the other demographics.

Female-Below 14 years
0%

Myocardial Infarction in various age-gender categories in India during 2021
Male-14 and Above — Below 18 years

Male-Below 14 years 0%

0%
Female-14 and Above — Below 18 years
0%

Female-60 years & Above
2%

Male-18 and Above — Below 30 years

Male-60 years & Above 7%

7% Female-18 and Above — Below 30 years

2%

Female-45 and Above — Below 60 years
5%

Male-30 and Above — Below 45 years
26%

Male-45 and Above — Below 60 years

35% \

Female-30 and Above — Below 45 years
4%

Figure 1-E. **Percentage of Sudden death due to Myocardial Infarction in various age—gender* categories in India during

2021

*There is insufficient data on transgender individuals, which is why it is not being considered for assessment. **less than 1

% is marked as 0% and percentage rounded up to nearest full digit

Out of the total number of 28 446 cases mentioned earlier, 5% were women who were between the ages of 45 and 59,
4% were women who were 60 years old or above, 4% were women who were between the ages of 30 and 44, and 2%
were girls who were between the ages of 18 and 29. According to the data shown in Table 1 and Figure 1-E, the
percentage of sudden myocardial infarction (MI)-related deaths among girls aged 14-17 and females under 14 years

old was negligible (0%) compared to other demographics.

During 2021, the age group with the highest proportion of deaths caused by sudden heart attacks was individuals
aged 45 to 60. This statement applied to both males and females. The data from Table 1 revealed that the proportion

of sudden cardiac death due to a heart attack was the smallest for both males and females below 14 years old.

geios.com doi.org/10.32388/30PSH3


https://www.qeios.com/
https://doi.org/10.32388/3OPSH3

Sudden death due to Myocardial Infarction in 2022

According to Table 1, there were 32,407 cases of myocardial infarction (MI) in males and females across all age
categories in 2022 during the second year of COVID-19 pandemic (7 which resulted in sudden mortality. Compared

to 2021, this is a 13.92% increase. There were 4,402 female (13.58%) and 28,005 male (86.42%) of different ages among

these cases.

Out of the 32,407 cases mentioned, 34% of the men were between 45 and under 60 years old, 27% were between 30
and under 45 years old, 18% were 60 years old or older, and 8% were between 18 and under 30 years old. As shown in
Table 1 and Figure 1-F, the proportion of males below the age of 14 and those between 14 and 18 who passed away

unexpectedly from MI was minimal (0%) when compared to the other demographics.

Female-Below 14 years
Male-Below 14 years 0%

0%

Myocardial Infarction in various age-gender categories in India during 202.

Male-14 and Above — Below 18 years
Female-60 years & Above 0%

4%

Female-14 and Above — Below 18 years
0%
Male-18 and Above — Below 30 years
8%

Female-18 and Above — Below 30 years
2%

Male-60 years & Above
18%

Female-45 and Above — Below 60 years
4% Male-30 and Above — Below 45 years

27%

Male-45 and Above — Below 60 years / Female-30 and Above — Below 45 years

34% 3%

Figure 1-E. “*Percentage of Sudden death due to Myocardial Infarction in various age-gender™ categories in India during

2022

*There is insufficient data on transgender individuals, which is why it is not being considered for assessment. “*less than 1

% is marked as 0% and percentage rounded up to nearest full digit

Out of the total number of 32,407 cases mentioned earlier, 4% were women who were between the ages of 45 and 59,
4% were women who were 60 years old or above, 3% were women who were between the ages of 30 and 44, and 2%
were girls who were between the ages of 18 and 29. According to the data shown in Table 1 and Figure 1-F, the
percentage of sudden myocardial infarction (MI)-related deaths among girls aged 14-17 and females under 14 years
old was negligible (0%) compared to other demographics. During 2022, the age group with the highest proportion of
deaths caused by sudden heart attacks was individuals aged 45 to 60. This statement applied to both males and
females. The data from Table 1 revealed that the proportion of sudden cardiac death due to a heart attack was the

smallest for males below 14 years old and females between 14 to 18 years.
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COVID-19 period comparison with pre-COVID-19 era

Table 2 and Figure 2-A shows the comparison of mean sudden death due to MI in males and females of different age

groups during pre-pandemic and pandemic periods.
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Variable-Age group

Mean sudden death due to MI -Pre-COVID-

Mean sudden death due to MI -COVID-

19 19
Male-Below 14 years 40.33 53.67
Female-Below 14 years 36 4133
Total-Below 14 years 76.33 95
Male-14 and Above — Below 18 years 94.67 103.67
Female-14 and Above — Below 18
28.67 48.33
years
Total-14 and Above — Below 18 years 123.33 152
Male-18 and Above — Below 30 years 1837 229733
Female-18 and Above — Below 30
381 461.33
years
Total-18 and Above — Below 30 years 2218 2758.67
Male-30 and Above — Below 45 years 6408.67 7778.33
Female-30 and Above — Below 45
867 993.33
years
Total-30 and Above — Below 45 years 7276 8773.67
Male-45 and Above — Below 60 years 8916 10165
Female-45 and Above — Below 60
1234.33 1388.67
years
Total-45 and Above — Below 60 years 10151 11554.33
Male-60 years & Above 4732.67 5221.33
Female-60 years & Above 1094.33 1291.33
Total-60 years & Above 5827 6512.67

Table 2. Comparison of mean sudden death due to MI in males and females of different age groups in COVID-19 and pre-

COVID-19 era
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Figure 2. Comparison of mean sudden death due to MI in males and females of different age groups in COVID-19 and pre-

COVID-19 era

The mean sudden death due to MI in males was lowest in age group below 14 years (40.33), while in females it was
lowest in age group 14 and above but below 18 years (28.67), during the pre-COVID-19 era. The mean sudden death
due to MI in males was highest in age group 45 and above but below 60 years (8916), while in females it was highest

in same age group like males (1234.33), during the pre-COVID-19 era, sees Table 2 and Figure 2.

Percent increase in mean fatalities due to Ml in Covid-19 period compared to pre-covid-19 period mean

68.57
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Figure 3. Percent increase in mean sudden death due to MI in Covid-19 period compared to pre-covid-19 period
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The mean sudden death due to MI in males (53.67), and females (41.33), was lowest in age group below 14 years,
during the COVID-19 era. The mean sudden death due to MI in males was highest in age group 45 and above but
below 60 years (10165), while in females it was highest in same age group like males (1388.67), during the COVID-19

era, sees Table 2 and Figure 2.

The percent change in sudden death due to MI in males and females of different age groups is shown in Table 3 and
Figure 3 shows percent increase in mean sudden death due to MI in Covid-19 period compared to pre-covid-19 period.
The percent increase in mean sudden death due to MI in Covid-19 period compared to pre-covid-19 period mean was
highest in female of age groupl4 and above but below 18 years, while it was lowest in Male of same age group, see

Table 3 and Figure 3.
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Percent increase
Percent Percent Percent Percent Percent Percent
in mean of Covid-
change in change in change in change in increase in increase in
19 period
Variable 2018 2019 2020 2021 2022 2022
compared to pre-
compared to | compared to | comparedto | comparedto | comparedto | compared to
covid-19 period
2017 2018 2019 2020 2021 2017
mean
Male-
Below 14 *.5.56 50 31.37 -47776 68.57 63.89 33.08
years
Female-
Below 14 -31.58 69.23 -11.36 -23.08 83.33 4474 14.81
years
Total-
Below 14 -18.92 58.33 11.58 -38.68 75.38 54.05 24.46
years
Male-14
and Above
-6.25 8.89 2.04 -7.29 4157 31.25 9.51
— Below 18
years
Female-14
and Above
34.62 -28.57 144.00 -42.62 40.00 88.46 68.57
— Below 18
years
Total-14
and Above
2.46 -1.6 27.64 -21.02 4113 43.44 23.25
— Below 18
years
Male-18
and Above
4.81 9.57 13.59 -6.49 20.78 4733 25.06
— Below 30
years
Female-18
and Above
441 5.80 11.22 -1.79 14.16 3774 21.08
— Below 30
years
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Percent increase
Percent Percent Percent Percent Percent Percent
in mean of Covid-
change in change in change in change in increase in increase in
19 period
Variable 2018 2019 2020 2021 2022 2022
compared to pre-
compared to | compared to | comparedto | comparedto | comparedto | compared to
covid-19 period
2017 2018 2019 2020 2021 2017
mean
Total-18
and Above
474 892 13.19 -5.71 19.64 45.66 24.38
— Below 30
years
Male-30
and Above
748 704 398 5.65 15.08 45.45 21.37
— Below 45
years
Female-30
and Above
12.70 -1.33 3.25 944 396 30.64 14.57
— Below 45
years
Total-30
and Above
8.10 6.02 391 6.07 13.79 4373 20.58
— Below 45
years
Male-45
and Above
1170 794 0.67 101 997 34.83 14.01
— Below 60
years
Female-45
and Above
1095 7.06 5.85 -6.66 895 2787 12.50
— Below 60
years
Total-45
and Above
11.61 7.85 1.28 0.06 9.83 3398 13.82
— Below 60
years
Male-60 14.69 10.40 -4.52 298 1797 38.37 10.33
years &

18


https://www.qeios.com/
https://doi.org/10.32388/3OPSH3

Percent increase
Percent Percent Percent Percent Percent Percent
in mean of Covid-
change in change in change in change in increase in increase in
19 period
Variable 2018 2019 2020 2021 2022 2022
compared to pre-
compared to | compared to | comparedto | comparedto | comparedto | compared to
covid-19 period
2017 2018 2019 2020 2021 2017
mean
Above
Female-60
years & 23.79 25.47 8.18 2399 18.72 51.62 18.00
Above
Total-60
years & 16.26 13.16 -194 =170 18.11 40.65 1177
Above

Table 3. Comparison of percent change in sudden death due to MI in males and females of different age groups

*
Denotes decrease
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Figure 4. Percent increase in fatalities due to MI in 2022 compared to 2017 in various age group of male and female in India

Table 4 presents the statistical analysis of the data of study period. The lowest mean mortality, 38.5 (95% Conf.
Interval-Mean-23.81 -53.19) due to MI during study period was found in female of age group 14 and above but below
18 years, see Table 4. The highest mean mortality was 9540.5 (95% Conf. Interval-Mean-8551.93- 10529.07) due to MI
during study period observed in Male-45 and Above — Below 60 years, see Table 4. Figure 4 and Table 3 shows that
the overall percent increase in fatalities due to MI in 2022 compared to 2017 is greatest (88.46%) in female between 14
to 17 years while lowest in female between 45 to 59 years (27.87%). In all age group there is increase in fatalities due to

MI in 2022 compared to 2017.
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Variable Obs | Mean | Std.Dev. [ Min [ Max | Std.Err. | 95% Conf. Interval-Mean
Male-Below 14 years 6 47 14.10 34 67 5.76 32.20- 61.80
Female-Below 14 years 6 38.67 10.31 26 55 4.21 27.85- 49.48
Male-14 and Above — Below 18 years 6 99.17 13.63 89 126 5.56 84.86- 113.47
Female-14 and Above — Below 18 years 6 385 14.00 25 61 5.71 23.81-53.19
Male-18 and Above — Below 30 years 6 | 206717 | 30032 | 1724 | 2540 | 122.61 1752.00- 2382.33
Female-18 and Above — Below 30 years 6 | 42117 50.36 363 | 500 20.56 368.31- 474.02
Male-30 and Above — Below 45 years 6 | 7093.5 947.64 | 5961 | 8670 | 386.87 6099.01- 8087.99
Female-30 and Above — Below 45 years 6 | 930.17 87.85 803 | 1049 35.86 83797-1022.36
Male-45 and Above — Below 60 years 6 | 95405 | 942.00 | 8050 | 10854 | 384.57 8551.93- 10529.07
Female-45 and Above — Below 60 years 6 1311.5 114.87 | 1123 | 1436 46.89 1190.96- 1432.05
Male-60 years & Above 6 4977 531.63 | 4160 | 5756 | 217.04 4419.08 -5534.92
Female-60 years & Above 6 |1192.83 | 21693 866 | 1455 88.56 965.18- 1420.48

Table 4. Statistical Analysis of mortality due to MI during study period

For reducing the article’s length Table 4 it is not explained. Table 4 shows the significant disparity in the myocardial

infarction (MI) across various age-categories of male and female.

Discussion

In this study, which included death cases caused by MI from 2017 to 2022, it was found that the COVID-19 era has
increased sudden death due to MI in all age groups. A research study uncovered errors in the documentation of
COVID-19 related deaths 32l These inaccuracies must be resolved to accurately assess the full impact of the
pandemic, including its direct and indirect effects like heart attacks. The analysis conducted by NITI AAYOG reports
a noticeable difference in the public health management systems across various states and Union Territories in
India 33l States like Bihar and Uttar Pradesh consistently show poor rankings in the NITI Aayog annual state health
index report due to their high population density, which suggests that their management of public health systems is
inadequate. Another factor to consider is that the information given by these states is prone to errors due to their

lack of competence. During the COVID-19 pandemic, studies have shown that healthcare services for non-
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communicable diseases (NCDs), such as myocardial infarction treatment, have been negatively impacted 24l This
indicates that the real number of sudden deaths due to MI in various age groups in India may exceed the officially
reported data recorded by the National Crime Records Bureau and the Indian states and Union Territories. Another
study found that Bihar, a state with a high population density, has a shortage of medical certifications of cause of
death (MCCD) because of insufficient management of the public health system 331 The lack of complete and correct
information regarding MCCD may hinder the precise assessment of the mentioned research question. COVID-19 has
the potential to impact different parts of the body, resulting in an increased likelihood of developing non-
communicable diseases (NCD) like cardiovascular disease (CVD) and diabetes mellitus (DM) later on. So, it is
important to perform assessments after recovering from COVID-19 in order to evaluate conditions such as heart
attack (MI) and diabetes. It is important to closely observe and keep track of the situation in order to quickly take
action and deal with potential waves of non-communicable diseases that may occur in the future after the impact of
COVID-19. It is of utmost importance to improve the process of detecting non-communicable diseases like
cardiovascular disease and diabetes mellitus after the COVID-19 pandemic, especially for older individuals or those
with increased susceptibility. Prompt management of complications arising from non-communicable diseases is
crucial and should be carried out extensively. These immediate interventions aim to improve the perspective and

overall health of individuals with non-communicable diseases (NCDs) following the COVID-19 pandemic.

Strength and Limitations

This research is the initial investigation to analyze the impact of the COVID-19 outbreak on the frequency of sudden
deaths resulting from heart attacks in various age groups of male and female, considering our existing knowledge.
Our research does not present proof of causality. The nature of our study is observational, cross-sectional, and
retrospective. Definitely, the hypothesis is generated from these investigations, which ultimately act as the
foundation for forthcoming research. As stated before, register-based studies have the possibility of containing
inaccurate or incomplete data due to issues such as errors in cause of death classification, misclassification bias, and
residual confounding. But, in case there is a chance of classifying incorrectly or making any other kind of mistake
that could lead to underestimating the connections, our calculations and findings still remain robust and
dependable. This research is among the largest investigations that have analyzed the effect of COVID-19 on heart
attacks (MI) in various age groups of male and female, by studying all instances of sudden deaths due to heart
attacks in a country during the pandemic. To this day, there have been no national comparative studies published on
this specific aspect of COVID-19. This aspect examines instances of unexpected death caused by a heart attack in
various age group of male/female, which have been documented during the COVID-19 period. The information is

obtained from a reliable and authorized national source.
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Conclusion and Recommendation

This study found that there has been an increase in unexpected deaths resulting from heart attacks during the time
of the COVID-19 pandemic in all age group of male and female. COVID-19 has many severe consequences since it
impacts various organs and is not limited to respiratory tract infections as seen in past viral diseases. The
significance of assessing the long-term effects of non-communicable diseases (NCDs) is underscored by the fact that
they can lead to death. This highlights the utmost importance of understanding their impact on public health.
Additional investigation is necessary to comprehend the causes and symptoms of myocardial damage resulting from
COVID-19 infection and avert a substantial increase in global disease burden after the pandemic. Patients who have
suffered from COVID-19 and have had damage to their heart muscle need to be consistently monitored and undergo
regular clinical examinations to identify any irregular heart rhythms by performing imaging tests etc. We suggest
keeping a close eye on and continuing to track the following health conditions on a large scale after COVID-19,

especially in individuals who are already at risk due to pre-existing heart conditions.

» Testing in order to evaluate the presence of blood clots, heart attacks, and strokes.
» Tests to be conducted in order to evaluate the presence of various cardiovascular conditions, such as myocarditis,

pericarditis, arrhythmias, heart failure, cardiomyopathy, cardiac arrest, and angina.
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Coronavirus disease-2019(COVID-19); SARS-CoV-2 (severe acute respiratory coronavirus 2); WHO (World Health
Organization); public health emergency of international concern (PHEIC); CoVs (Coronavirus); severe acute
respiratory syndrome (SARS); CVD (cardiovascular disease); CCU/ICCU (Intensive Coronary Care Unit); MI (myocardial
infarction); NCRB (National Crime Records Bureau); union territories (UT); NCD (non-communicable disease);

medical certification of cause of death (MCCD).
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