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INTRODUCTION
 COVID-19, caused by the SARS-CoV-2 
coronavirus, typically spreads through close contact between 
individuals. The disease became a global health threat due to 
its rapid spread across countries. Globally, approximately 760 
million cases and 6.9 million deaths have been recorded since 
2019.1  
 The initial cases were detected in Hubei Province, 
China, in December 20192, with the first death reported 
in January 2020. The World Health Organization (WHO) 
declared it a pandemic on March 11, 2020.3 In India, the first 
COVID-19 case was reported in January 2020 in Kerala (4), 
with the first death occurring in March 2020 in Karnataka. 
In Tamil Nadu, a southern state in India, the first case was 
reported in March 2020, with the first death also occurring 
that month. As of March 5, 2024, Tamil Nadu has recorded a 
significant number of 3,611,330 COVID-19 positive cases and 
38,086 deaths.5 The virus exhibits varying degrees of clinical 
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manifestations across different countries.6 The number of 
cases and deaths recorded in the districts of Tamil Nadu 
varies.5 Given the extensive global studies on COVID-19, 
there is a clear diversity of information across regions and 
countries, underscoring the need for localized studies.

OBJECTIVE
 The objective of this study is to understand the 
demographic and clinical characteristics of individuals who 
died due to COVID-19 and to estimate the time intervals 
between the onset of symptoms, hospital admission, and 
death.

(1) Directorate of Public Health  & Preventive Medicine
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METHODOLOGY
 We obtained COVID-19 data from the epidemic 
section of the Directorate of Public Health and Preventive 
Medicine, Tamil Nadu, a southern Indian state. The data 
included variables such as case ID, district, address, age, 
gender, name of hospital, type of admitting hospital, presence 
of comorbidities, presenting symptoms, date of hospital 
admission, and date of death. The data was collected from 
the date of the first COVID-19 death (25th March 2020) 
to the last COVID-19 death (4th January 2024) reported 
in Tamil Nadu, totalling 38,086 deaths. All deaths were 
included for analysis. Cases with details of comorbidities or 
symptoms were included for the respective analyses. Time 
intervals between becoming positive, hospital admission, 
and death were calculated for cases where data was available. 
Categorical variables were summarized as frequencies and 
percentages, while continuous variables were presented as 
mean, standard deviation (SD), median, and interquartile 
range (IQR), as appropriate. Proportions for categorical 
variables were analyzed using the chi-squared test. The 
analyses were performed using SPSS version 25.0.

RESULTS 
Socio-demographic characteristics and age- and sex-specific 
mortality
 The mean age of the deceased was 62.9 years (SD: 
13.7 years), with no significant difference between males 
(63.3 years; SD: 13.8 years) and females (62.1 years; SD: 
13.5 years). The age group 60 to 74 years accounted for the 
highest percentage of deaths, nearly 42.9% (16,338). Almost 
two-thirds, 66.7% (25,385), of the deceased were males. 
Approximately one-fourth of the deceased (24%) were from 
Chennai district. Around 61.6% (23,445) of deaths were 
recorded in government institutions, 38.1% (14,503) in 
private institutions, and the remaining 0.4% (138) at home.
 The crude death rate was 10.0 per 100,000 
population; the age-specific death rate increased with age, 
reaching the highest (64.89 per 100,000 population) in the 
age group 75 years and above and the lowest (0.05 per 100,000 
population) in the age group 0 to 14 years. The death rate was 
higher among men (13.31 per 100,000 population) compared 
to women (6.64 per 100,000 population). Kancheepuram 
district recorded the highest death rate of 27.80 per 100,000 
population. All districts except seven (Kancheepuram, 
Chennai, Chengalpattu, Vellore, Thiruvallur, Coimbatore, 
and Kanniyakumari) recorded a death rate less than 10.00 
per 100,000 population (Table 1).

Pre-existing comorbidities in deceased Covid-19 patients 
Tamil Nadu 2020- 2024
 Among the 38,028 cases that reported the presence 
or absence of comorbidities, 79.4% (30,199) reported 
having one or more comorbidities. Diabetes was the most 
common comorbidity, associated with 52.3% of the deceased. 
Hypertension, coronary artery disease (CAD), chronic 
kidney disease (CKD), and hypothyroidism were present in 
40.8%, 11.4%, 6.9%, and 3.1% of the deceased, respectively. 
The coexistence of diabetes and hypertension was found in 
28.7% of the individuals, the coexistence of diabetes and CKD 
in 4.6%, the coexistence of diabetes and hypothyroidism in 
1.9%, and the coexistence of diabetes, hypertension, and 
CAD in 5.9%.
 All major comorbidities—diabetes, hypertension, 
CAD, and CKD—were significantly higher among males 
compared to females, except for hypothyroidism. The 
presence of comorbidities among those who died due to 
COVID-19 was significantly higher in the older age group 
(75 years and above, 92.7%) and remarkably higher in the 
younger age group (0-14 years, 63.9%). The percentage and 
number of deaths with comorbidities increased significantly 
with age among those who died due to COVID-19.
 Deaths in private institutions had a higher 
percentage (83.8%) compared to government institutions 
(76.7%) due to comorbidities. Deaths associated with major 
comorbidities like diabetes, hypertension, and CAD were 
higher and statistically significant in private institutions 
compared to government institutions. The coexistence of 
diabetes and hypertension, as well as the coexistence of 
diabetes, hypertension, and CAD, were also higher and 
significant in private institutions. (Table 2)

Table 1:  Age, gender, hospital and geographic specific 
death rate Covid-19, Tamil Nadu 2020- 2024
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Presented symptoms in deceased Covid-19 patients:
 Among 31,270 deaths where the presence or absence 
of presenting symptoms of COVID-19 patients were reported, 
breathing difficulty was the most common symptom, present 
in 77.5% of the patients (77.3% of men, 77.7% of women). 
 Fever was reported in 75.6% (75.8% of men, 75.0% 
of women), and 68.4% had a cough (68.8% of men, 67.5% of 
women). 
 Additionally, 44.7% had fever, cough, and breathing 
difficulty together (45.0% of men, 44.2% of women), with 
statistically significant differences for fever being higher in 
men and breathing difficulty being higher in women. 
 Generalized weakness/myalgia/tiredness, diarrhoea, 
and sore throat were reported by 4.3%, 1.7%, and 1.0% of the 
patients, respectively, with women reporting significantly 
higher rates of diarrhoea than men (p < 0.001). Fever, cough, 

and breathing difficulty were significantly higher among the 
age group 15-44 years (p < 0.001). Diarrhoea and generalized 
weakness/myalgia/tiredness were significantly higher among 
the elderly age group 75 years and above (p < 0.001 and p = 
0.04, respectively).
  Fever, cough, diarrhoea, and generalized weakness/
myalgia/tiredness were reported to be significantly higher 
among those who died in private institutions (p < 0.001), 
while breathing difficulty and the combination of fever, cough, 
and breathing difficulty were reported to be significantly 
higher among those who died in government institutions (p 
< 0.001). (Table-3).

Table 2 : Age, gender and hospital specific comorbidities in deceased Covid-19 patients, Tamil Nadu 2020- 2024



   Tamil Nadu Journal of Public Health and Medical Research
Vo

l 4
 | 

Is
su

e 
2 

| A
pr

il 
- J

un
e 

| 2
02

4

20

Time intervals between lab testing covid-19 positive and 
death; admission and death in deceased Covid-19 patients, 
Tamil Nadu 2020- 2024:
 The median time interval between testing 
COVID-19 positive and death was 5 days (IQR: 2, 9), with 
significant differences among age groups (p < 0.01). The 
shortest interval was observed in the 0-14 years age group 
(2 days, IQR: 1-7), and the longest interval was observed in 
private institutions (6 days, IQR: 3-10).
 The median time interval between admission and 
death was 4 days (IQR: 2, 8), with significant differences 
among age groups (p < 0.01). The shortest interval was in 
the 0-14 years age group (1-5.8 days, IQR). There were also 
significant differences based on the place of death (p < 0.01), 
with the longest interval in private institutions (6 days, IQR: 
3-10) compared to government institutions (4 days, IQR: 
2-7) (Table-4).

DISCUSSION 
 It is clearly established that COVID-19 exhibits 
demographic diversity across regions and countries. While 
many studies from other countries have analysed the 
characteristics of COVID-19 deaths, there has been no 

comprehensive study analysing the entire COVID-19 deaths 
from 2020 to 2024 in Tamil Nadu state. Our study described 
the demographic and clinical characteristics of deceased 
COVID-19 patients and estimated the time intervals between 
the date of lab testing positive to death and admission to 
death. This might help develop geographically specific public 
health interventions.
 Our study indicated diversity in death rates among 
gender, age groups, and geography. The death rate increased 
with age, confirming existing evidence that age is one of the 
most significant risk factors. The increasing death rate with 
age may be due to the presence of more comorbidities and 
decreased immunity among the elderly. 7,8

 Our study reported that almost two-thirds of 
deaths (66.7%) were among males, which was almost double 
compared to females (Males - 13.31/100,000 population; 
Females - 6.64/100,000 population). This higher mortality 
pattern among males is consistent with another study 
from Italy (8). Genetics, epigenetics, and inborn errors of 
immunity may account for the disparity in mortality among 
men and women with COVID-19.9

 Geographically, deaths were noted to be high in 
districts with higher urban coverage. A study showed that 
mortality was higher among those with comorbidities.8,9 
Comorbidities are major risk factors for COVID-19.10  
  A study noted that 75% of personnel with COVID-19 
who were hospitalized had at least one comorbidity, with 
common comorbidities being hypertension, diabetes, 
cancer, neurodegenerative diseases, cardiovascular diseases, 
obesity, and kidney diseases.11 Another study reported that 
399 (25.1%) patients had one comorbidity, and 130 (8.2%) 
patients had two or more comorbidities.12 In our study, the 
presence of comorbidities among the deceased was found 
to be 79.4%, with 39% having one comorbidity, 26.2% 

Table 4: Age, gender and hospital specific presenting symptoms in deceased Covid-19 patients, Tamil Nadu 2020- 2024

Table 4: Age, gender and hospital specific time intervals 



Vo
l 4

 | 
Is

su
e 

2 
| A

pr
il 

- J
un

e 
| 2

02
4

   Tamil Nadu Journal of Public Health and Medical Research

21

having two comorbidities, and 14.2% having more than two 
comorbidities.
 The percentage of comorbidities increased with 
age. Hypertension (16.9%), diabetes (8.2%), cardiovascular 
diseases (3.7%), and chronic kidney disease (1.3%) were the 
most common comorbidities in all COVID-19 patients.12 
Another study noted comorbidities such as cardiovascular or 
cerebrovascular diseases, diabetes, digestive system diseases, 
and malignant tumors.13 In our study, the most common 
comorbidities noted were diabetes (52.3%), followed by 
hypertension (40.8%) and coronary artery diseases (11.4%). 
Other specific comorbidities noted were chronic kidney 
disease and hypothyroidism, especially among women. 
Significant comorbidity combinations included diabetes 
associated with hypertension, chronic kidney disease, obesity, 
and hypothyroidism.
 Comorbidities in the younger age group were higher 
compared to the subsequent age group. The most common 
symptoms noted were fever, fatigue, and dry cough.12,13,14,15. A 
meta-analysis showed fever as the most common symptom, 
followed by dry cough and fatigue.16 In our study, the most 
common symptoms noted were breathing difficulty (77.5%), 
fever (75.6%), and cough (68.4%), with these three symptoms 
altogether noted in 44.7% of patients who died due to 
COVID-19. These symptoms were found to be higher in the 
age group 15-44 years.
 A study conducted on COVID-19 mortality cases 
from Tamil Nadu from March to April 2020 found the 
median time interval between hospital admission and death 
to be 4 days, with a significant difference between patients 
admitted in private and public hospitals.17 In our study, the 
same median time interval between hospital admission 
and death was 4 days, with a significant difference; a higher 
difference of 6 days median time interval was noted among 
private institutions. In other countries, the median time 
interval was higher with a wide range of time intervals.18-21

 The time interval between testing positive for 
COVID-19 and death had a median time interval of 5 days, 
with a significant difference between COVID-19 deaths 
occurring in government institutions and private institutions. 
The median time interval between testing positive and death 
was very short among the age group 0-14 years.

CONCLUSION
 The COVID-19 death rate is highest among the 
elderly age group, male gender, and people living in districts 
with higher urban coverage. Comorbidities are seen in most 
patients, varying across age groups, with a higher prevalence 

in the elderly (75 years and above) and a notable percentage 
in the 0-14 years age group. Breathlessness, fever, and cough 
were the most common symptoms found in the 15-44 years 
age group. There was no significant difference in the median 
time interval between hospital admission and death across age 
groups and gender, except for the place of admission, where 
the interval was higher in private institutions compared to 
government institutions. The time interval between testing 
positive for COVID-19 and death was shorter among the 
0-14 years age group and higher in private institutions.

LIMITATIONS
 The data of presence or absence of comorbidities 
was not available for few records. Without complete data, 
the analysis might not fully represent the population and 
the missing information might systematically differ from 
the recorded data. The absence of data reduces the sample 
size, which can decrease the statistical power of the study. 
This makes it harder to detect significant differences or 
associations, especially in subgroup analyses.
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