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Abstract:

 Introduction:	Mortality due to COVID- 19 was observed in India including Gujarat during the pandemic. 

Death audit of all the deaths among cases of COVID- 19 during the pandemic was carried out in Municipal 

Corporation area of a city of Gujarat in India. Objectives:	Present research was carried out to describe socio-

demographic and clinical pro�ile among deceased due to COVID-19. Method: Descriptive cross sectional 

record-based study was carried out.Case papers of 1078 deaths from three zones of municipal corporation 

were allotted for death audit to a tertiary care teaching hospital and the �indings were described as 

proportions, mean, median and associations were demonstrated through appropriated tests like Chi square 

test, t-test.	Results: Mean age of deceased was 63.66+11.99 years. Male:Female ratio was 2.5:1.The median 

duration of stay of the deceased in the hospital was 7 (IQR: 3-12). The most commonly recorded immediate 

cause of death was Type 1 Respiratory failure 533(49.44%).Proportion of comorbidities increased with 

increase in age and this was statistically highly signi�icant. However, there was no gender-wise association of 

comorbidities.  There was no association of SpO2 levels with age.However,SpO2 levels were signi�icantly 

associated with fever, sore throat, breathlessness and ischaemic heart disease.	Conclusion:	Based on the 

�indings of the study, individuals more than 60 years of age were identi�ied as high risk group,Emphasis on 

early referral and proper management of comorbidities is required to decrease the mortality.
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Introduction:

 A new human coronavirus, SARS-CoV-2, that 

causes pneumonia and other complications named 

as COVID-19 was �irst reported in Wuhan, China in 
[1] 2019. Control of the COVID-19 pandemic rely 

[2-8]largely on non-pharmaceutical interventions.  As of 

2 August 2023, there have been 768,983,095 and 

44,995,665 con�irmed cases of COVID-19 globally 

and in India, respectively with 531,917 deaths in 
[9,10]

India.

th 
 In Gujarat, as of 6 August,2023 there were 

[11]12,91,367con�irmed cases and 11,079 deaths.  

Ahmedabad is the largest and most populous city of 

state of  Gujarat .  The population of  city is 

approximately 8 million and this is seventh largest 

metropolis in India. During all the three waves of 

COVID-19, the city had great proportion of morbidity 

and mortality out of the total for the state. Since the 

pandemic was new hence the evidences for the 
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disease were nonexistent and there was a need to 

study all the aspects of the disease. 

 In view of this, the present study was carried out 

to know the trend, immediate cause of death and 

associated factors of mortality among COVID-19 

cases from 62 public and private hospitals of a 

Municipal Corporation.

Method:

 A descriptive cross-sectional record-based 

study was carried out, encompassing 1078 case 

records of COVID-19-related deaths. These records 

were obtained from hospitals situated in the East, 

North, and South zones of the Municipal Corporation. 

The death audit cases were referred to current 

institute for analysis, covering the period from June 1, 

2020 to March 25, 2022.

Study	area:	

 The city of Ahmedabad is divided in to seven 

zones namely Central, East, West, North, South, South 

West and North West for the administrative purpose. 

All the public and private health facilities (except civil 

hospital ,  Ahmedabad) from three zones of 

Ahmedabad Municipal corporation namely East, 

North and South were allotted to current tertiary 

care institute for the purpose of Death audit of all 

hospital deaths. 

Study	method:	

 Scanned copy of case papers from around 

62hospitals where death occurred were sent to the 

current institute for death audit. From each public 

and private hospital, one nodal person was identi�ied 

who used to coordinate with the death audit team of 

our institute. In case of need for some additional 

information,that nodal person would help in 

providing the same.The death audit team of our 

institute comprised of three faculties one each from 

departments of  Medicine,  Anaesthesia and 

Community Medicine respectively. A standard 

“COVID-19 Death Audit Proforma” introduced by the 

health department of State Government was used to 

audit all the deaths .The data used in this study are a 

part of the audit and permission to publish this data 

h a s  b e e n  t a k e n  f r o m  D e p u t y  M u n i c i p a l 

Commissioner of the Corporation. Permission from 

the Institutional Review Board of the Institute was 

taken regarding ethical aspects of the study.

Study variables: 

 Authors examined data on age, gender, duration 

of hospital stay between date of admission and date 

of death of patients, symptoms of the patients at the 

time of admission,SpO2 level of the patients, 

comorbidities and cause of death. 

Statistical analysis: 

 The data on discrete variable is presented as 

number and percentage. The data on continuous 

variable is presented as Mean, Standard Deviation 

(SD), Median and Inter Quartile Range (IQR). 

Kolmogorov-Smirnov test was used to check the 

normality of  the continuous variable.  Two 

continuous groups were compared by unpaired t-

test/Mann-Whitney U test. Categorical groups were 

compared by Chi-Square test. Z test was used to check 

the signi�icance difference between to proportions. 

The entire data is analysed using Statistical Package 

for Social Sciences (SPSS version 26.0, IBM 

Corporation, USA)   

Results:

 Of the 1078 deaths, two-thirds of the deceased 

were males 770 (71.43%). The mean age at death 

was 63.66+11.99 years. The results showed that 

there is no statistically signi�icant difference between 

mean age of female and male patients (t=-0.777, P 

value: 0.437) (Table 1)

 Of all the 1078 patients, 55 (5.1%) died within 

24 hours, while 375 (34.8%) died within 1 to 5 days 

and 308(28.5%) died between 6 to 10 days of 

hospitalization. The median duration of stay of the 

deceased in the hospital was 7 days (IQR: 3-12). 

There was no statistically signi�icant difference 

between males and females with respect to hospital 

stay.(Z=-0.127, P value: 0.899). (Table 2)
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Table	1:	Age	and	Gender	wise	distribution		of	deceased	(N=1078)

Age	(years)	 Female	 Male	 Total

	 n	(%)	 n	(%)	 n	(%)

21-30 5 (1.62) 5 (0.65) 10 (0.93)

31-40 11 (3.57) 20 (64.52) 31 (2.88)

41-50 26 (8.44) 68 (8.83) 94 (8.72)

51-60 95 (30.84) 190 (24.67) 285 (26.44)

61-70 92 (29.87) 271 (35.19) 363 (33.67)

71-80 49 (15.90) 171 (22.20) 220 (20.41)

81-90 26 (8.44) 42 (5.45) 68 (6.31)

91-100 4 (1.30) 3 (0.39) 7 (0.65)

Mean±SD 63.21±12.85 63.84±11.64 63.66±11.99

Total 308 (28.57) 770 (71.43) 1078 (100)

Table	2:	Gender	wise	distribution	of	duration	of	stay	in	the	hospital	among	deceased	(N=1078)

Days	 Female	 Male	 Total

	 n	(%)	 n	(%)	 n	(%)

<1 Day 15 (4.87) 40 (5.19) 55 (5.11)

1-5 107 (34.74) 268 (34.80) 375 (34.78)

6-10 87 (28.24) 221 (28.70) 308 (28.57)

11-15 54 (17.53) 130 (16.88) 184 (17.07)

16-20 22 (7.14) 67 (8.70) 89 (8.25)

21-25 11 (3.57) 26 (3.37) 37 (3.43)

26-30 7 (2.27) 10 (1.30) 17 (1.57)

>30 5 (1.62) 5 (0.65) 10 (0.92)

Median duration (IQR) 7 (3-12) 7 (3-12) 7 (3-12)

Total 308 (28.57) 770 (71.43) 1078 (100)

 Type 1 Respiratory failure was the most 

commonly recorded immediate cause of death 533 

(49.44%), followed by acute respiratory distress 

syndrome (ARDS) 323 (29.96%). Other immediate 

causes of death were sudden cardiac death 106 

(9.83%), septicaemia 73 (6.77%),multiple organ 

dysfunction syndrome (MODS) 24 (2.26%) and 

acutecoronary Syndrome (ACS) 19 (1.76%).     

(Figure 1)

 A s s o c i a t i o n  o f  p r e s e n c e  o f  v a r i o u s 

comorbidities was studied with age among COVID 19 

patients. Highest proportion of comorbidities were 

present in people aged 60 and above. Proportion of 

comorbidities increased with increase in age and this 

2 was statistically highly signi�icant. (χ =36.59, 

p=0.0000) .  Total  774 (71.80%) cases  had 

comorbidities, of which males accounted for 70.93% 

of comorbidities but there was no signi�icant 

association between gender and comorbidities. 

(Table 3)

 M o s t  c o m m o n  c o m o r b i d i t i e s  w e r e 

hypertension 536 (49.72%), diabetes 457 (42.39%), 

ischaemic heart disease 148(13.73%), lung cancer 

34(3.15%), hypothyroidism 67(6.21%). Asthma 

accounted for only 7(0.65%) of the comorbidities. 

Chronic illnesses included chronic kidney disease, 

chronic obstructive pulmonary disease and mental 

illness. (Table 4)



Figure	1:	Immediate	cause	of	death	of	admitted	patients	(N=1078)	
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Table	3:	Age	and	Gender	wise	Comorbidities	among	deceased	(N=1078)	

Variable	 																																									Comorbidities	 	 Total	 Chi-square

	 Present	 Absent	 n	(%)	 (p	value)	

 n	(%)	 n	(%)

Age	(years)    

21-30 4 (0.52) 6 (1.97) 10 (0.93) 36.589 (<0.000)

31-40 11 (1.42) 20 (6.58) 31 (2.87) 

41-50 62 (8.01) 32 (10.52) 94 (8.72) 

51-60 193 (24.93) 92 (30.26) 285 (26.44) 

>60 504 (65.11) 154 (49.34) 658 (61.04) 

Gender    

Female 225 (29.07) 83 (27.30) 308 (28.57) 0.334 (0.563)

Male 549 (70.93) 221 (72.70) 770 (71.43) 

Total 774 (71.80) 304 (28.20) 1078 (100) 

 The leading symptoms were breathlessness 792 

(73.47%), followed by fever 753 (69.85%) and cough 

681 (63.17%). Association of age versus SpO2 levels 

were studied. SpO2 levels were categorized as < 95 % 

and 95- 100 %. Age wise distribution of SpO2 levels 

showed that there was no signi�icant difference in 
2age wise SpO2 levels. (X =1.45, P value: 0.93).  SpO2 

levels were also studied as per presenting symptoms 

of patients. There was a signi�icant association 

between breathlessness and SpO2 level < 95 % 

(Z=4.503, p value =0.000). Also, COVID 19 patients 

with fever and sore throat reported low SpO2 levels. 

(Z=2.247, p value= 0.025 & Z=2.034, p value=0.042 

respectively).There was no signi�icant association of 

SpO2 levels with other symptoms.As far as 

comorbidities are concerned Ischaemic heart disease 

was signi�icantly associated with SpO2 levels <95%. 

(Z=-3.147, p value=0.002).Other comorbidities like 

hy p e r t e n s i o n ,  d i a b e t e s  m e l l i t u s ,  a s t h m a , 

hypothyroidism cancer, were also investigated for 

association with SpO2 levels; however, the results 

were not signi�icant (Table 4)

Discussion:

 The mean age of death in our study was 63.66 (+ 

11.99) years which was slightly higher than the study 

conducted by  Baruah TD et al where mean age was 
[12]

57.6+( 2.4) years.   But was much lower than the 

study conducted by Bhargav et al., DU RH et al and 

ACS

ARDS

MODS

Septicemia

Sudden cardiac death

Type 1 Respiratory failure

1.76%

29.96%

2.26%

6.77%

49.44%
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Salije et al where mean age of COVID 19 mortality was 
[13-15]

70.4 years ,70.2 years and 79 years respectively.    

Torres et al also reported 75 % of COVID 19 mortality 
[16]

occurred in patients aged more than 75 years.   

Findings of study conducted by deSouza et al. was 

almost at par with our study where majority of 

.[17 ]deaths occurred in more than 60 years of age Some 

studies mention that the elderly group having a 
[18]higher risk of death.

 In present study majority (71.43%) of COVID 19 

deaths were inmales.These�indings were in 

agreement with theglobal data on case fatality rates 

Variable	 																																SpO2	(%)	 	 Total	(N=1078)	 Chi-Square/	 p	value

	 	 <95	(N=726)	 95-100	(N=352)	 n	(%)	 Z	value	 	

	 	 n	(%)	 n	(%)	 	 	   

Age	(years)     

21-30  7 (0.96) 3 (0.85) 10 (0.93) 1.447 0.935

31-40  22 (3.03) 9 (2.55) 31 (2.87)  

41-50  62 (8.54) 32 (9.09) 94 (8.72)  

51-60  199 (27.41) 86 (24.43) 285 26.44)  

>60  436 (60.06) 222 (63.08) 658 61.04)  

Symptoms*     

Cough  462 (63.63) 219 (62.21) 681(63.17) 0.453 0.650

Fever  523 (72.04) 230 (65.34) 753 (69.85) 2.247 0.025

Breathlessness 564 (77.68) 228 (64.77) 792 (73.47) 4.503 0.000

Sore throat 80 (11.01) 25 (7.10) 105 (9.74) 2.034 0.042

Weakness 189 26.03) 88 (25.00) 277 (25.69) 0.364 0.716

Running nose 4 (0.55) 5 (1.42) 9 (0.83) 1.471 0.141

Diarrhoea/Vomiting 15 (2.06) 11 (3.12) 26 (2.41) -1.063 0.288

Headache/Body ache 27 (3.72) 7 (1.99) 34 (3.15) 1.524 0.127

Loss of smell & taste 1 (0.13) 1 (0.28) 2 (0.18) -0.523 0.601

Chest pain 8 (1.10) 2 (0.56) 10 (0.92) 0.857 0.391

Comorbidities*     

Diabetes mellitus 299 41.18) 158 44.88) 457 42.39) -1.153 0.249

Hypertension 372 51.24) 164 46.59) 536 49.72) 1.431 0.152

Ischaemic heart disease 83 (11.43) 65 (18.46) 148 13.73) -3.147 0.002

Hypothyroidism 45 (6.19) 22 (6.25) 67 (6.21) -0.033 0.974

Other Malignancies  13 (1.79) 7 (1.99) 20 (1.85) -0.226 0.821

Lung Cancer 23 (3.16) 11 (3.12) 34 (3.15) 0.038 0.970

Asthma 5 (0.69) 2 (0.57) 7 (0.65) 0.231 0.817

Any chronic illness 27 (3.72) 21 (5.96) 48 (4.48) -1.677 0.093

CV stroke 4 (0.55) 3 (0.85) 7 (0.65) -0.574 0.564

Table	4:	Age,	Association	of	Age,	Symptoms	and	Comorbidities	with	SpO2	levels	of	study	population	

																	(N=1078)
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weakness as a symptom was present in 25.69 % of 

deceased which was almost 50 % less than the study 
[14]by Du RH  and slightly less than half in the study 

[22]conducted by Zhang B et al  where 46.3 % of 

patients had fatigue. Cough in our study was present 

in 63.17 % of patients which was almost similar to 
[22]

study conducted by Zhang et al ( 64.6 %).  Sore 

throat was higher in this study (9.74%) than study 

conducted by Zhang et al  where 4.9 % patients 
[22]

suffered from this symptom.  Headache in our study 

was present in (3.15 %) of patients which is again 

much less than the study conducted by DuRH et al 
[14]where 23.4% of patients suffered from headache.  

This discrepancy in symptoms could  be explained by 

different demographic features.

 In current study most common comorbidities 

were hypertension (49.72%), diabetes (42.39%) and 

past history of ischemic heart disease (13.73%)  

which were much higher as compared to Chinese 

studies where Hypertension,  diabetes and 

cardiovascular diseases  accounted to  6% , 7.3% and 
[23]

10.5 % respectively  but was less than the study   

conducted by Koya SF et al where diabetes and 

hypertension were present in 66 %  and 54% of the 
[19]patients.  Ischemic heart disease (18.3%), was 

similar in study conducted by Koya SF et al   but 

hypothyroidism (8.3) was higher in this study as 

compared to study conducted by Koya SF et al. 
[19](4%).  Asthma accounted for only 0.9% of the 

comorbidities which is drastically less as compared 

to study conducted by Koya SFet al where 3% of 
[19]

deceased had asthma.  The prevalence of  Asthma in 

current study (0.9%) is smaller than the 5.5% 
[24]

population prevalence reported for India.

 This difference in data could be due to higher 

mean age of patients in this study.

 Type 1 Respiratory failure was the most 

commonly recorded immediate cause of death 

(49.4%) in present study which was lower than study 
[22]

conducted by Zhang et al  and Kiageng Nico PN 
[25]etal.  where respiratory failure was responsible for 

69.5% and 95.06% of COVID 19 fatalities. ARDS was 

where COVID 19 case fatality rates were more in 

males.Our study was also in agreement  with  the 
[19]

audit report conducted by Koya SF et al   and Salije H 
[15]H. et al.  where  73 % and  60.3 % of the fatalities due 

to COVID 19 were in males but was in total 

disagreement with the study conducted byJohns 

Hopkins University of Medicine where data showed 

that in India female morality due to COVID 19 was 
[20]more as compared to males.  Also Case fatality rates 

in Nepal, Vietnam, and Slovenia are also higher 
[21]among women than men.  This was again in sharp 

contrast to our study. The reasons for these 

contrasting �indings could be attributed to males 

being associated with increased outdoor activities 

due to their employment and subsequent more 

exposure as compared to females.

 Regarding duration of stay in hospital before 

death, only 5.1% died occurred within 24 hours 

which was much less than the study conducted by 

Koya SF et al where 20 % of COVID 19 fatalities 

occurred within 24 hours while 25 % of the deaths 

occurred within 1 to 3 days. This was slightly less 

than our study where 34.8% of case fatalities 
[21]occurred within 1 to 5 days.  The median duration 

of stay of the deceased in the hospital was 7 ( IQR 3-

12) in our study which was slightly higher than the 

study conducted by Baruah TD et al. where the 

median stay in the hospital before they succumbed 
[12]was 5.5 days. (IQR 3-9).

 Less number of deaths within �irst 24 hours 

could be due to intense surveillance and testing 

activities amongst population and early referral.

 In this study the leading symptom was 

breathlessness(73.47%) which was slightly less than 
[14]

the study conducted by Du RH et al.  where 85.7 % 

of the deceased had dyspnea  but was higher than the 

study conducted by Zhang B et al where 63.4 % of 
[22]deceased suffered from dyspnea.  69.85 % of the 

patients in our study had fever which was slightly less 
[22]

than the study by Zhang B et al (78 %)  But 
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three symptoms (fever, dyspnoea & sore throat) and 

low SpO2 levels can also lead to early referrals and 

subsequent  decrease  in  mortal i ty.  Proper 

m a n a g e m e n t  o f  c o m o rb i d  c o n d i t i o n s  l i ke 

hypertension, diabetes, old cases of ischaemic heart 

disease etc. can reduce mortality amongst COVID 19 

cases.
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Paireau J, Andronico A, Hozé N, Richet J, Dubost CL, Le Strat Y, 

Lessler J, Levy-Bruhl D, Fontanet A, Opatowski L, Boelle PY, 

Cauchemez S. Estimating the burden of SARS-CoV-2 in France. 

Science. 2020 Jul 10;369(6500):208-211. 

15. Moreno-Torres V, de la Fuente S, Mills P, Muñoz A, Muñez E, 
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