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Introduction: The COVID19 pandemic has turned out to be one of the public health* burdens in 2020. The fear of 
deaths due to COVID19 has surmounted even in developed countries and hasn’t spared young age. This study 
aims in assessing the mortality due to COVID19 among patients below 30years of age in TamilNadu. 
Methods: The data was collected from a publicly available secondary data source(www.stopcorona.tn.gov.in) 
which is an official COVID19 state dashboard. Details of the young COVID19 deaths* under 30yrs of age, their 
gender, symptoms, Co-morbidities, date of symptoms, date of admission, and death were collected till October 
2020. A total of 158 deaths were included in the analysis. Fischer exact test and Mann Whitney U test* were used 
and p-value <0.05 was considered significant. 
Results: Among the 158 COVID19 deaths under 30 years of age, the median age affected was 25 years(IQR-7) and 
70.3% (n-111) had at least one co-morbidity*. The median time interval between symptom onset and hospital 
admission was 3 days (IQR-3) and between admission and death was 4 days(IQR-7).There was a significant 
association of myocarditis, refractory seizures, Central nervous system involvement as the cause of death in the 
age group 0–15years, compared with 16–30years(p < 0.05). The majority of deaths occurred with a late pre
sentation, also patients with higher age were admitted after 2 days of symptoms and the results were statistically 
significant(p < 0.05). 
Conclusion: Understanding the age-dependent risk gradient and their trend of this new virus at young age* is 
essential for public health planning and prevent future deaths, future research gateways.   

1. Introduction 

In December 2019, an unusual surge of pneumonia cases led to the 
discovery of a new strain of Coronavirus (named as 2019-nCov/SARS- 
COV2) in Wuhan, the capital of Hubei province in China. The disease 
was named novel-Coronavirus disease-19 (COVID-19).1 Cases spread 
across other Chinese provinces and internationally, forming several 
epicenters resulting in a global outbreak. On January 30, 2020, WHO 
declared COVID -19 as a Public Health Emergency of International 
Concern (PHEIC). COVID-19 with its human-human spread, droplet 
transmission, as well as through global transport hubs with a huge 
number of inbound and outbound passengers resulted in a major 
disastrous pandemic.2 On January 27, 2020, India reported its first case 
in Kerala, a 20-year-old female who traveled from Wuhan city, due to 
the COVID-19 outbreak situation.3 Later, despite precautionary 

measures, due to population migration, several clusters were formed and 
the disease spread nationwide. Daily several new COVID19 cases and 
deaths were reported with mounting pressure in the health care system. 
India, as of October 31, 2020, roughly 1.2 lakh deaths had occurred 
among the 81,83,394 COVID19 positive cases. TamilNadu reported 11, 
122 deaths among the 7,24,522 cases.4 Fig. 1 shows the gradual rise in 
the number of COVID19 cases in Tamil Nadu from the 12th of April and 
the weekly total COVID19 deaths. The peak was attained in the 15th 
− 18th week and then the infection rate and deaths slowed a decline 
from the 25th week. 

In early 2020, the focus was mainly on elderly friable individuals and 
the risk of dying of non-elderly individuals was small. In stark contrast, 
as months passed, many new stories started to emerge focussing on the 
demise of young people causing panic and horror which are largely 
reverberated stories.5 In comparison to 14 European countries and 13- 
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United States locations which were the epicenters of the COVID19 
pandemic, the overall risk of non-elderly individuals (<60 years) in 
India and Mexico was only 10 fold lower.6 Joan.P.A.Ioannidis et al. 
mentioned that until May 21, the proportion of COVID19 deaths for less 
than 40 years of age was 14.4% (n = 3435). The absolute risk of 
COVID19 deaths of the non-elderly population was 5 per million in 
India.6 

Now, it’s been nearly a year since the SARS-COV2 virus emerged. 
Data suggested that young age death also contributed a significant ratio. 
They are the future workforce of the country. Losing this fraction of the 
population at any cause will have a greater impact on the Nation’s 
economy [Gross National Product(GNP) and Gross Domestic Product 
(GDP) ]. Only a few studies have described COVID19 deaths in younger 
age groups globally. 

A descriptive analysis is essential for understanding the trends and 
the most common factors involved in the deaths of this new disease. 
Such details will form the base of future analytical research, extrapo
lating the risk factors, treating these individuals, formulating new 
guidelines, and in the planning of the health system for a strategic 
approach towards the disease. 

2. Methodology 

The data was collected from the Government of Tamil Nadu 
COVID19 daily media bulletin release (www.stopcorona.tn.gov.in/) 
which is a secondary data source and publicly available in the official 
COVID19 dashboard of the state. Information on the COVID19 deaths 
such as each patient’s sociodemographic details, date of Rt-PCR posi
tivity, date of admission at the isolation facility, date and cause of death, 
symptoms and its onset and co-morbidities were collected from March to 
October 2020. 

A total of 11122 COVID19 deaths had occurred in Tamil Nadu till 31, 
October 2020. Full details were not available for 470 deaths. A total of 
10652 COVID19 Death summaries were screened and among them, 
details of 158 COVID19 deaths under 30 years of age with all the in
formation were included for analysis. 

We expressed the categorical variables as frequency, percentage with 
95% confidence interval (C.I), the continuous variable as Mean, Median, 
Standard deviation, Maximum and Minimum values, and Interquartile 
range (IQR). For further analysis, the Chi-squared test (χ2) or the Fischer 
exact test were used for categorical variables and Independent sample t- 
test/Mann-Whitney U test for continuous variables with a p-value 
<0.005 as significant. SPSS software version 21.0 (IBM) was used. 

3. Results 

Table 1: Nearly 85% (n = 135, 95% C.I = 78.96%–90.54%) of the 
deceased belonged to the age group 16–30 years and 55.7% of the 
deceased were male (n = 88, 95% CI = 47.59%–63.59%). A total of n =
111 (70.25%, 95% C.I = 62.47%–77.25%) had one or more co- 
morbidities and n = 43 (27.22%, 95% C.I = 20.45%–34.86%) 
belonged to Chennai and Chengalpattu districts. Nearly 94% (n = 148, 
95% C.I: 88.67%–96.92%) had died due to respiratory cause, among 
them majority had Bronchopneumonia (91%), ARDS and respiratory 
failure (44%). Cardiovascular cause accounts for about 22.2% (n = 35, 
95% C.I: 15.94%–29.44%) with cardio-respiratory arrest (16.5%) being 
common. Other than the respiratory and cardiac causes, Sepsis and 
Coagulopathy/Thromboembolic cause amounts to nearly 14.6% (n =
23, 95% C.I:9.46%–21.04%) and 7.6% (n = 12, 95% C.I:3.99%–12.89%) 
respectively. Renal cause (with Acute kidney injury n = 8, 5.1%), 
metabolic causes and Central nervous system involvement (with Re
fractory seizures n = 4, 2.5%) all amounts to 6.3% (n = 10, 95% C.I: 
3.08–11.33) of total COVID19 deaths under 30years of age. Renal dis
order 24.3% (n = 27, 95% C.I: 16.68%–33.38%) was the most common 
comorbidity associated COVID19 deaths under 30 years of age among 
which 19.8% (n = 22, 95% C.I:12.86%–28.46%) had Chronic Kidney 
Disease. Central nervous system disorder 22.5% (n = 25, 95% C.I: 15.14 
%–31.43%) was the second most common comorbidity with seizure 
disorder contributing about 11.7% (n = 13, 95% C.I: 6.39–19.19). 
Diabetes and Hypertension accounts for about 18% and 13.5% respec
tively. 15.3% had Haematological/coagulation disorder with anemia (n 
= 7, 6.3%, 95% C.I: 2.57–12.56) being most common among them. 
Leukemia (n = 6, 5.4%, 95% C.I: 2.01–11.39) was the common among 
the cancers (n = 13, 11.7%, 95% C.I: 6.39%–19.19%) as co-morbidity. 

Table 2: The median age among, COVID19 deaths below 30 years of 
age was 25 years (IQR-7), with not much difference in the gender 
[Males- 26yrs (IQR-6) and Females- 25yrs (IQR-9.5)]. The median time 
interval between symptom onset and hospital admission was 3 days 
(IQR-3) and was slightly less when compared with the median time in
terval between admission and death which, 4 days (IQR-7). 

Table 3: A Fisher-exact test showed a statistically significant asso
ciation of myocarditis, refractory seizures/Status epileptics, Central 
nervous system involvement as the cause of death in COVID19 deaths in 
age group 0–15 years as compared with 16–30 years (p-value <0.05). 
The other categorical variables were not significant with the age group. 
Similarly, the Fischer-exact test showed 55.56% (n = 5) of the COVID19 
deaths having respiratory disorder as co-morbidity belonged to the of 

Fig. 1. Covid19 tamilnadu pandemic graph.  
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age group 16–30 years when compared with age group 0–15 years and 
the p-value was statistically significant (<0.05). Also, 60% (n = 3) of the 
COVID19 deaths under 30 years with the endocrine disorder excluding 
Diabetes mellitus was treated in private sector when compared with the 
public sector and the p-value was significant (<0.05). The other co- 
morbidities were not significant with other variables. 

Table 4: A non-parametric test (Mann-Whitney U test) indicated that 
age was greater for males (n = 88, mean rank 87.32) than females (n =
70, mean rank 69.67) and the results were statistically significant (U =
2392, p < 0.05). Similarly, among COVID19 deaths under 30 years of 
age, patients with higher age were admitted after 2 days of symptoms 
onset (n = 24, larger mean rank 20.60) as compared with those admitted 
within 2 days of symptom onset (n = 11, mean rank 12.32) and the 
results were statistically significant (U = 69.50, p < 0.05). Also, a Mann- 
Whitney U test indicated that for COVID19 deaths under 30 years of age 
private sector (n = 27) had a larger mean rank (102.0) for the time in
terval between admission and death than the public sector (n = 127) 
with a mean rank of 72.29. The difference was statistically significant (U 
= 1.503, p < 0.05). 

4. Discussion 

As of 31, October 2020 among the 7,24,522 COVID19 positive cases, 

Table 1 
Descriptive analysis.  

SOCIO-DEMOGRAPHIC DETAILS OF COVID19 DEATHS UNDER 30 YEARS OF AGE 
(N = 158) 

DESCRIPTION FREQUENCY, N 
(%) 

95% C.I OF 
PROPORTION 

Gender Male 88 (55.7) 47.59–63.59 
Female 70 (44.3) 36.41–52.41 

Age 0–15 years 23 (14.6) 0.09–21.04 
16–30 years 135 (85.4) 78.96–90.54 

Co-morbidity Present 111 (70.25) 62.47–77.25 
Absent 47 (29.75) 22.75–37.53 

Hospital 
admission 

Public sector 130 (82.3) 75.42–87.89 
Private sector 28 (17.7) 12.11–24.58 

Geography Chennai & 
Chengalpattu 

43 (27.22) 20.45–34.86 

Other districts 115 (72.78) 65.14–79.55 
CAUSE OF DEATH <30 YEARS OF AGE (N¼158)* 
CAUSE OF DEATH FREQUENCY N 

(%) 
95% C.I OF 
PROPORTION  

1) Respiratory cause 148 (93.7%) 88.67–96.92  
a) Bronchopneumonia 144 (91.1) 85.58–95.07  
b) ARDS/Respiratory failure 70 (44.3) 36.41–52.41  
c) others 13 (8.2) 4.45–13.66  
2) Cardio-vascular cause 35 (22.2) 15.94–29.44  
a) Cardio-respiratory arrest 26 (16.5) 11.04–23.17  
b) Cardiac failure 6 (3.8) 1.41–8.08 
c)Myocarditis 4 (2.5) 0.69–6.35  
d) Others 7 (4.4) 1.80–8.91  
3) Sepsis/Septic shock 23 (14.6) 9.46–21.04  
4) Thromboembolic cause/ 

coagulopathy 
12 (7.6) 3.99–12.89  

5) Renal cause 10 (6.3) 3.08–11.33  
a) Acute kidney injury/Renal failure 8 (5.1) 2.21–9.73  
b) others 4 (2.5) 0.69–6.35  
6) Metabolic cause 10 (6.3) 3.08–11.33  
7) Central nervous system 

involvement 
10 (6.3) 3.08–11.33  

a) Refractory seizures/status 
epilepticus 

4 (2.5) 0.69–6.35  

b) Acute meningo-encephalitis 2 (1.3) 0.15–4.50  
c) others 4 (2.5) 0.69–6.35  
8) Gastro-intestinal tract 

involvement 
4 (2.5) 0.69–6.35  

a) Acute pancreatitis 2 (1.3) 0.15–4.50  
b) Liver failure 2 (1.3) 0.15–4.50  
9) Incidental COVID19 positive 17 (10.8) 6.39–16.67 
COMORBIDITIES AMONG COVID19 < 30 YEARS OF AGE (N¼111)* 
COMORBIDITIES FREQUENCY, N 

(%) 
95% C.I OF 
PROPORTION  

1) Renal disorder 27 (24.3) 16.68–33.38  
a) Chronic kidney disease 22 (19.8) 12.86–28.46  
2) Central nervous system disorder 25 (22.5) 15.14–31.43  
a) Seizure disorder 13 (11.7) 6.39–19.19  
3) Diabetes Mellitus 20 (18.0) 11.37–26.45  
4) Haematological/Coagulation 

disorder 
17 (15.3) 9.18–23.39  

a) Anemia 7 (6.3) 2.57–12.56  
b) CVA/Young stroke 3 (2.7) 0.56–7.70  
5) Hypertension 15 (13.5) 7.77–21.31  
6) Cancer 13 (11.7) 6.39–19.19  
a) Leukemia 6 (5.4) 2.01–11.39  
7) Respiratory disorder 9 (8.1) 3.77–14.83  
a) Tuberculosis 6 (5.4) 2.01–11.39  
8) Cardiac disorder 8 (7.2) 3.16–13.71  
a) Congenital/valvular heart disease 4 (3.6) 0.99–8.97  
b) Coronary artery disease 3 (2.7) 0.56–7.70  
9) Gastro-intestinal tract disorder 7 (6.3) 2.57–12.56  
a) Chronic liver disease 4 (3.6) 0.99–8.97  
10) Endocrine disorder 5 (4.5) 1.48–10.20  
11) Obesity 3 (2.7) 0.56–7.70  
12) Diabetes Mellitus +

Hypertension 
3 (2.7) 0.56–7.70  

13) Diabetes Mellitus + Renal 
disorder 

3 (2.7) 0.56–7.70  

14) Others 18 (16.2) 9.90–24.41  

Table 2 
Age and hospital-specific time intervals.  

Details Median IQR 

Age <30 Years (n = 158) 25 yrs 7 
The time interval between 3 days 3 
symptoms onset and hospital 
admission. (n = 35) 
The time interval between 4 days 7 
Hospital admission and death. 
(n = 154)  

Table 3 
Inferential analysis.  

Cause of death and age groups (n = 158)  

Myocarditis (n = 4) p-valuea (Fischer- 
exact) 

Age group 0–15 years 
(n = 23) 

3 (75%) 0.010 (sig) 

Age group 16–30 
years (n = 135) 

1 (25%)  

Refractory seizures/Status 
epileptics (n¼4) 

p-valuea 

(Fischer-exact) 
Age group 0–15 years 

(n = 23) 
3 (75%) 0.010 (sig) 

Age group 16–30 
years (n = 135) 

1 (25%)  

Central Nervous System 
Involvement (n¼10) 

p-valuea 

(Fischer-exact) 
Age group 0–15 years 

(n = 23) 
6 (60%) 0.0007 (sig) 

Age group 16–30 
years (n = 135) 

4 (40%) 

Co-morbidities and Socio-demographic details (n¼111)  
Respiratory disorder (n¼9) p-valuea 

(Fischer-exact) 
Age group 0–15 years 

(n = 18) 
4 (44.44%) 0.037 (sig) 

Age group 16–30 
years (n = 93) 

5 (55.56%)  

Endocrine disorder Excluding 
Diabetes Mellitus (n¼5) 

p-valuea 

(Fischer-exact) 
Public sector (n = 91) 2 (40%) 0.040 (sig) 
Private sector (n =

20) 
3 (60%)  

a p-value of <0.05 is considered to be significant. 
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a total of 11,122 deaths have been reported in Tamilnadu(7) {Case fa
tality rate = 1.54%, Disease-specific mortality rate = 15.42 per 1 lakh 
population, samples tested = 9,95,6210, Positivity rate – 7.27%}. 
Among these, 158 COVID19 deaths (1.42%, 95%CI = 1.21–1.66) have 
occurred under 30 years of age which is about 1.42% (95% CI: 
1.21–1.66). Though this may seem to be a small proportion, analyzing 
the trends in the common co-morbidities, causes of death, delay in 
presentation to hospital is highly important in understanding the pattern 
of the deaths of this new disease. This may prove beneficial in predicting 
the young age mortality, who present to the hospital with the most 
common factors. Special focus can be given to treating such patients and 
prevent their death. 

In this study, the median age of COVID19 deaths in young age was 25 
years (IQR-7) with no much difference of median age in males and fe
males. A study done by Shahir Asfahan et al. showed that the odds ratio 
(OR) of dying from COVID19 for every 10-year increase in age was 3.4 
and for the presence of any of the comorbidities was 10.3. 11 Stockman 
et al. reported that the clinical outcome of the coronavirus was more 
favorable in children below 12 years of age than in other age groups.17 

In the MERS-CoV epidemic, only two pediatric age deaths were reported 
and both of them had comorbidities (infantile nephrotic syndrome and 
cystic fibrosis).18–20 On the contrary, there is no clear evidence for a 
young age sparing pattern of COVID19. In the largest pediatric study in 
China, which analyzed 2143 children with COVID19 infection, 5.8% of 
children showed severe and critical illness.21 

As per the 2011 census, Chennai including Chengalpettu had a 
population of 46,81,087 which is roughly 7% of the total population of 
Tamil Nadu.8 In this pandemic, 2,43,570 of them turned out to be 
COVID19 positive which is 33.61% of total COVID19 cases of Tamilnadu 
and around 27.22% (n = 43, 95% C.I: 20.45–34.86) of young age 
COVID19 deaths had occurred in this region.7 

Generally, each case has a direct cause (primary cause) and one or 
more underlying cause (secondary cause) of death. The differentiation 
was not mentioned in the data source and so causes of death may 
overlap. Similarly, comorbidities also may overlap and the most com
mon comorbidities under each system are mentioned in Table 1. Edwin 
sam Asirvatham et al. in their study also described overlapping of 
comorbidities in their study on COVID19 deaths in Tamil Nadu.9 

Apart from respiratory disorders, Cardiovascular (22.2%,n = 35), 

sepsis (14.6%, n = 23), coagulopathy (7.6%, n = 12), renal failure 
(5.1%, n = 8) significantly contributed to the cause of death under 30 
years. This finding recommends to reduce COVID-19 mortality at a 
young age, the treatment of respiratory conditions needs to be combined 
with appropriate management of associated conditions. Comprehensive 
strategies to prevent and reduce the effects of non-respiratory compli
cations are in need for the hour. A similar study by Luigi Palmeri et al. 
done in Italy showed a higher rate of non-respiratory complications in 
younger individuals than older patients, Acute renal failure (30.0% Vs 
20.6%), Acute Cardiac injury (13.5% Vs 10.3%), and superinfections 
(30.9% Vs 9.8%) resulting in death.10 Also a multi-system inflammatory 
syndrome is reported among children by WHO.12 The report describes 
that, clusters of children and adolescents requiring hospital admission 
with a multisystem inflammatory condition, and some features similar 
to Kawasaki disease and toxic shock syndrome, in continents like Europe 
and North America13–15 

Among the 158 COVID19 young age deaths, 70.3% (n = 111, 95% C. 
I: 62.47–77.25) had at least one co-morbidity and 29.7% (n = 47, 95% C. 
I: 22.75–37.53) died without any known co-morbidities. Nearly 60% (N 
= 111, n = 66, 95% C.I: 49.72–68.68) of young age mortality had one 
comorbidity, and 40.54% (N = 111, n = 45, 95% C.I: 31.32–50.28) had 
one or more comorbidities. A study done by Luigi Palmieri et al. showed 
that 10.9% of the younger patients who died of COVID19 had no asso
ciated comorbidities in Italy.10 

In this study, the median time interval between symptom onset and 
admission was 3 days and the time interval between admission and 
death was 4 days. Luigi Palmieri et al. results showed their median time 
intervals were 5 days and 9 days respectively, which is comparatively 
higher in Italy.10 Edwin sam Asirvatham et al. in their study on COVID19 
deaths in Tamil Nadu till July 2020, has stated that the median time 
intervals were 4 days for both the factors which are nearly similar to our 
results analyzed till October 2020 for deaths in the young age group.3 

Among the morbid COVID19 patients under 30 years of age who 
sought hospital care, 68.57% (N = 35, n = 24, 95% CI: 50.71–83.15) 
were admitted after 2 days of symptom onset and only 31.43% (N = 35, 
n = 11, 95% CI: 16.85–49.29) were admitted within first 2 days of 
symptom onset. This trend indicates that the majority of deaths occurred 
with a late presentation and this finding is a matter of concern to save 
the life of young COVID19 patients. Also a Mann Whitney U test (U =
69.50, p < 0.05) indicated that patients with higher age (within the 
under 30 years) were admitted after 2 days of symptoms onset (n = 24, 
larger mean rank 20.60) as compared with those who were admitted 
within 2 days of symptom onset (n = 11, mean rank 12.32). 

Also, 27.92% of deaths (N = 154, n = 43, 95% C.I: 21.0–35.71) of 
young age occurred within 1 day of admission. This might be due to 
delayed presentation, however, in our analysis, the results were not 
significant. Further research is needed with a large sample size to find 
the association between COVID19 mortality and delayed presentation to 
the hospital. 

Seung-Ji Kang et al. in their study have mentioned that the 
increasing mortality rate with age is not a specific finding for COVID-19. 
However, many researchers, scientists, and media have focussed atten
tion on elderly age as a risk factor for mortality in COVID-19. This might 
be due to the relative surge of infected patients and deaths within a very 
short period. Further studies are needed to completely understand the 
epidemiology of this disease.16 Joan. P.A. Ioannidis et al. have encour
aged the public health authorities to report systematic data on each of 
the major comorbidities according to age strata.6 We believe this article 
would contribute the data for further analytical research on risk factors 
of young age COVID19 deaths. 

5. Conclusion 

With such a rapid global spread of the coronavirus (COVID19) mu
tations, antigenic shift and drift are very common and can turn into 
favorable or unfavorable outcome at any moment. Investigating the 

Table 4 
Inferential analysis for continuous variables (Age, Time interval between 
symptom onset And admission, Time interval between admission and death).  

Variable Grouped 
Variable 

n Mean 
Rank 

Sum of 
ranks 

Mann 
Whitney- 
U 

p- 
valuea 

Age 
(n¼158) 

Male 88 87.32 7684.00 2392 0.016 
(sig) Female 70 69.67 4877.00 

Age (n¼35) Time 
interval 
between 

11 12.32 135.50 69.50 0.025 
(sig) 

Symptom 
onset and 
Admission 
≤ 2 days 
Time 
interval 
between 

24 20.60 494.50 

Symptom 
onset and 
Admission 
> 2 days 

Time 
interval 
Between 
admission 
and death 
(n¼154) 

Public 
sector 
admission 

127 72.29 9181.00 1.053 0.002 
(sig) 

Private 
sector 
admission 

27 102.00 2754.00  

a p-value of <0.05 is considered to be significant. 
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susceptibility to infection in the general public is highly impractical 
because many COVID19 cases are asymptomatic, or mildly symptomatic 
and some even don’t know they had the disease. So, understanding the 
age-dependent risk gradient and their trend of this new virus in young is 
also essential to understand the disease and act accordingly. Young 
people are more prone to COVID19 infections due to high exposure 
certainty when compared with the elderly. Adequate COVID-19 testing, 
management of the underlying co-morbidity effectively, comprehensive 
treatment plans, diverting needed health resources towards young 
COVID 19 patients will help to save these lives. Also, draconian mea
sures of personal and public hygiene with good infection prevention 
control activities are ultimately essential in the drastic reduction of 
deaths due to COVID19. 

Limitation 

Full death details were not available for 474 deaths (444 deaths 
which were notified on July 22, 2020 after the report of Death recon
ciliation Committee in Greater Chennai Corporation and details of first 
30 deaths). There was no comparison group of the non-morbid COVID19 
individuals of the same age group for analysis. 
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