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Abstract Abstract: Burn deaths are a Major public health problem in a developing country like India. About 1,60,000 to 2,00,000 

burn deaths are reported in every year in India. A retrospective study was carried out on flame burn deaths from medico 

legal autopsies performed in the depart

India.The objective of the study was to record and evaluate the causes and the magnitude of the fatal burn injuries 

retrospectively. An analysis of autopsy records revealed 196 (0

autopsies (2488) done in 5 years period (2011 

accidental (70.41%) in nature followed by suicidal (23.47%) and homicidal (3.57%) deaths. M

occurred between 21 – 30 years of age group with a preponderance of females (50.62%). Most of the victims (62.25%) 

were married, with female dominated. The majority of incident occurred in the kitchen (86.23%) followed by bedroom

(7.14%), outside home (4.59%) and bathroom (2.04%). Kerosene stove burst (36.78%) was the major source of burn 

injuries followed by used of chulha for cooking (11.22%) and gas stove (5.11%). The percentage of burn injuries (TBSA) 

over 50% were observed in most of the cases (80.61%). The majority of deaths occurred within a week (61.74%) and 

most of the victims died (42.35%) from neurogenic shock. 
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INTRODUCTION 
A burn is an injury which is caused by application of heat 

or chemical substances to the external or internal surfaces 

of the body, which causes destruction of tissues. The 

minimum temperature for producing a burn is about 44

for an exposure of about 5 to 6 hours. At 65

seconds are sufficient to produce burns and full thickness 

destruction of skin occurs within second above 70 

Local injury to the body by heat may results from dry 
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burn deaths are reported in every year in India. A retrospective study was carried out on flame burn deaths from medico 

legal autopsies performed in the department of Forensic Medicine, Jorhat Medical College & Hospital, Jorhat, Assam, 

India.The objective of the study was to record and evaluate the causes and the magnitude of the fatal burn injuries 

retrospectively. An analysis of autopsy records revealed 196 (07.88%) cases of flame burn injuries among the total 

done in 5 years period (2011 – 2015). The results revealed that majority of burn incidents were 

accidental (70.41%) in nature followed by suicidal (23.47%) and homicidal (3.57%) deaths. M

30 years of age group with a preponderance of females (50.62%). Most of the victims (62.25%) 

were married, with female dominated. The majority of incident occurred in the kitchen (86.23%) followed by bedroom

(7.14%), outside home (4.59%) and bathroom (2.04%). Kerosene stove burst (36.78%) was the major source of burn 

injuries followed by used of chulha for cooking (11.22%) and gas stove (5.11%). The percentage of burn injuries (TBSA) 

most of the cases (80.61%). The majority of deaths occurred within a week (61.74%) and 

most of the victims died (42.35%) from neurogenic shock.  
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A burn is an injury which is caused by application of heat 

or chemical substances to the external or internal surfaces 

of the body, which causes destruction of tissues. The 

minimum temperature for producing a burn is about 44
º
C 

of about 5 to 6 hours. At 65
º
C two 

seconds are sufficient to produce burns and full thickness 

destruction of skin occurs within second above 70 
º 
C.

1  

Local injury to the body by heat may results from dry 

heat, application of heated solid bodies or a molt

metal.
1,2 Burn injuries are recognised as important cause 

of injury to the human being. According to the WHO 

every year more than 3,00,000 individuals died of fire

related burns and 95% of these deaths occurred in low 

and middle income countries.
3 
As in

countries, burns in India are considered a major public 

health problems that are associated wit

and morbidity. Inspite of recent advancement in medical 

sciences pathogenesis of burn injury is yet to be 

ascertained for the successful management of burn cases 

and to prevent death and deformity following burns.

Systemic study of death following burns has not been 

carried out so far in this region (eastern part) of India. 

Therefore, an attempt has been under taken with a view t

fill-up the lacuna in regards to our knowledge about burns 

and associated problems. The present study is based on a 

5 year retrospective study (2011

cases at autopsy at Jorhat Medical College & Hospital, 

Jorhat, Assam, India. 
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2015). The results revealed that majority of burn incidents were 
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heat, application of heated solid bodies or a molten 

Burn injuries are recognised as important cause 

of injury to the human being. According to the WHO 

every year more than 3,00,000 individuals died of fire-

related burns and 95% of these deaths occurred in low 

As in other low income 

countries, burns in India are considered a major public 

health problems that are associated with high mortality 

Inspite of recent advancement in medical 

sciences pathogenesis of burn injury is yet to be 

successful management of burn cases 

and to prevent death and deformity following burns. 

Systemic study of death following burns has not been 

carried out so far in this region (eastern part) of India. 

Therefore, an attempt has been under taken with a view to 

up the lacuna in regards to our knowledge about burns 

and associated problems. The present study is based on a 

year retrospective study (2011– 2015) of fatal burn 

cases at autopsy at Jorhat Medical College & Hospital, 
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MATERIALS AND METHODS 
A retrospective study was done on burn deaths from 

medico legal autopsies performed in the department of 

Forensic Medicine, Jorhat Medical College & Hospital, 

Jorhat, Assam, India. A total of 2488 autopsies were 

performed on all types of unnatural deaths between 1
st
 

January 2011 and 31
st
 December 2015. Out of 2488 

autopsies, 196 (7.88%) were the cases of flame burns. 

These 196 fatal flame burn cases form the material of the 

study. A medico legal autopsyis mandatory in India for 

all unnatural deaths including deaths due to burn whether 

it is accidental, suicidal or homicidal. A thorough 

examination of the epidemiological features and medico 

legal aspects of the 196 burn deaths was performed in an 

effort to clearly understand the circumstances of these 

deaths. Retrospective data were collected from the 

autopsy findings, case-sheets from the hospital and the 

inquest reports from police. All the data revealed various 

information pertaining to their age, sex, incident location, 

type of burn, manner of death, TBSA (according to Lund-

Browder chart), duration of survive, cause of death etc. 

Data were presented as numbers and percentages by using 

SPSS version 18. Pearson correlation, coefficient was 

done and P value is considered significant at 0.05.  
 

RESULTS 
 

Table 1: Sex distribution of burn victims 

Sex of burn victims Number Percentage 

Male 34 17.35 

Female 162 82.62 

Total 196 100 

 

Table 2: Age & sex wise distribution of burn victims 

Sl 

N

o 

Age 

group 

in years 

A S H U Total 
Total 

(M + F) 

M % F % M F M F M F M % F % 
Nu

m 
% 

1 00 – 10 1 4.76 4 3.42       1 2.94 4 2.47 5 2.56 

2 11 – 20 4 19.04 23 19.66 1 4  2   5 14.70 29 17.90 34 17.35 

3 21 – 30 9 42.86 58 49.57 6 17  4  3 15 44.12 82 50.62 97 49.46 

4 31 – 40 3 14.29 18 15.38 3 11  1   6 17.65 30 18.52 36 18.36 

5 41 – 50 3 14.29 5 4.27  3   2  5 14.71 8 4.94 13 6.65 

6 51 – 60 1 4.76 3 2.56 1      2 5.88 3 1.85 5 2.56 

7 > 60   6 5.14         6 3.70 6 3.06 

 Total 21  117  11 35 00 7 02 03 34  162  196 100 
 

Table 3: Manner of burn injuries 

Sl No Manner 
Male Female Total (M + F) 

Number % Number % Number % 

1 Accidental 21 61.76 117 72.22 138 70.41 

2 Suicidal 11 32.34 35 21.61 46 23.47 

3 Homicidal 00 - 07 4.32 07 3.57 

4 Undetermined 02 5.88 03 1.85 05 2.55 

 Total 34 100 162 100 196 100 
 

Table 4: Marital status of burn victims 

Sl No 
Marital 

status 

A S H U Total 
Total 

(M + F) 

M % F % M F M F M F M % F % M+F % 

1 Children 3 14.28 12 10.26 0 2 0 1 0  3 8.82 15 9.26 18 9.18 

2 *Single 8 38.10 21 17.95 8 14 0 2 2 1 18 52.94 38 23.46 56 28.57 

3 Married 10 47.62 84 71.79 3 19 0 4 0 2 13 38.24 109 67.28 122 62.25 

 Total 21  117  11 35 00 7 2 3 34  162  196  

*Single – not married, widower, separated, divorced. A -Accidental, S -Suicidal, H -Homicidal, U – Undetermined. 

 

Table 5: Distribution of burn victims according to location 

Sl No Location 
A S H U Total M + F 

M % F % M F M F M F M % F % Num % 

1 Rural 8 38.10 33 28.21 4 18 00 1   12 35.29 52 32.09 64 32.66 

2 Semi urban 4 19.05 25 21.37 3 4 00 1  1 7 20.58 31 19.13 38 19.39 

3 Urban 9 42.85 59 50.42 4 13 00 5 2 2 15 44.13 79 48.78 94 47.95 

 Total 21  117  11 35 00 7 2 3 34  162  196  
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Table 6: Place of burn incident 

Sl No: 
Place of 

incident 

A S H U Total M + F 

M % F % M F M F M F M % F % Num % 

1 

A 

T 

 

H 

O 

M 

E 

kitchen 12 57.14 117 100 8 26 0 5 0 1 20 58.82 149 91.98 169 86.23 

Bedroom 0  0  3 5 0 2 2 2 5 14.71 9 05.54 14 07.14 

Bathroom 0  0  0 4 0 0 0 0 0  4 02.48 4 02.04 

2 Outside home 9 42.86 0  0 0 0 0 0 0 9 26.47 0  9 04.59 

 Total 21  117  11 35 00 7 2 3 34  162  196  
 

Table 7: Causative source (Aetiology) of burn injuries 

Sl 

No 
Aetiology 

Male Female M + F 

Number % Number % Number % 

1 Kerosene Stove 5 14.71 71 43.85 76 38.78 

2 Kerosene + Match 12 35.29 47 29.44 59 30.10 

3 Chulha 1 02.94 21 12.96 22 11.22 

4 Kerosene Lamp 1 02.94 13 08.02 14 07.14 

5 Vehicular Accident 5 14.71 0 00 5 02.55 

6 Gas Stove 3 08.82 7 04.33 10 05.11 

7 Open Flame 2 05.89 0 00 2 01.02 

8 Candle Flame 0 00 0 00 0 00 

9 Earthen Lamp 0 00 0 00 0 00 

10 Cracker 1 02.94 2 01.23 3 01.53 

11 Undetermined 4 11.76 1 00.17 5 02.55 

 Total 34  162  196  
 

Table 8: Seasonal variation of burn incident 

Sl No Seasons Number of cases % 

1 Spring (Mar, Apr, May) 59 30.11 

2 Summer (Jun, July, Aug) 29 14.80 

3 Autumn (Sep, Oct, Nov) 37 18.86 

4 Winter (Dec, Jan, Feb) 71 36.23 

 Total 196  
 

Table 9: Percentage of body surface area involved in burn victims 

Sl No % of body surface Accident Suicide Homicide Undetermined Total 

1 00 – 30 03 (02.17%)    03 (01.53%) 

2 31 – 40 15 (10.87%) 03 (06.52%)   18 (09.18%) 

3 41 – 50 17 (12.31%)    17 (08.67%) 

4 51 – 60 26 (18.84%) 05 (10.87%)   31 (15.82%) 

5 61 – 70 19 (13.78%) 08 (17.39%) 1 1 29 (14.79%) 

6 71 – 80 27 (19.57%) 07 (15.22%)  1 35 (17.86%) 

7 81 – 90 18 (13.04%) 09 (19.57%) 2  29 (14.79%) 

8 91 – 100 13 (09.42%) 14 (30.43%) 4 (57.14%) 3 (60.00%) 34 (17.35%) 

 Total 138 46 7 5 196 
 

Table 10: Fatal period in relation to Sex of burn victims 

Sl No Fatal period 
Male Female Total (M + F) 

Number % Number % Number % 

1 Within 24 Hours. 15 44.13 46 28.39 61 31.13 

b 24 – 48 Hors. 4 11.76 22 13.58 26 13.27 

3 48 – 72 Hors. 3 08.82 12 07.41 15 07.65 

4 4 – 7 days 2 05.88 17 10.49 19 09.69 

5 8 – 15 days. 9 26.47 48 29.63 57 29.08 

6 15 days – 1 Month 1 02.94 11 06.79 12 06.12 

7 Above 1 Month 0  6 03.71 6 03.06 

 Total 34  162  196  
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Table 11: External appearances at the PM Examination of victims 

Sl No External appearances 
Number of cases 

Present % 

1 Line of redness 149 76.02 

2 Repairative changes 113 57.65 

3 Secondary infection 74 37.76 

4 Singeing of hairs 63 32.14 

5 Vesication 45 22.96 

6 Smell of Kerosene 37 18.88 

7 Pugilistic attitude 5 02.55 

8 Burnt clothing 21 10.72 

9 Heat cracks 3 01.53 

10 Ante-mortem injuries 2 01.02 

 

Table 12: Internal appearances at the PM Examination 

Sl No Internal appearances 
Number of cases 

Present % 

1 Generalised congestion 87 44.39 

2 Soot in the respiratory tract 26 13.27 

3 Soot in the GI tract 21 10.71 

4 Generalised pallor 66 33.67 

5 Carboxy-haemoglobin 25 12.76 

6 Carling’s ulcer 23 11.73 

7 Heat fracture 3 01.53 

8 Heat haematoma (Intracranial) 2 01.02 

 

Table 13: Cause of death of burn victims 

Sl No Cause of death Number Percent 

1 Neurogenic shock 83 42.35 

2 Hypovolaemic shock 45 22.96 

3 Asphyxia 13 06.63 

4 Septicemia 32 16.33 

5 Pneumonia 7 03.57 

6 Toxaemia and multi organ failure 16 08.16 

 Total 196  

 

DISCUSSION:  
Burn is a major public health problem prevalent 

worldwide, especially in developing countries.
3 
Based on 

the available data regarding the incidence of burn victims, 

this is considered as a significant problem in India. 

Though there is no time trends (in Jorhat), yet it 

constitutes 7.88% of the total unnatural deaths coming for 

autopsy at Jorhat Medical College & Hospital, Jorhat. 

The higher incidence of burn victims among females was 

observed throughout the study period, with women in 21-

30 years age group were reported to be higher risk, while 

in some countries (Argentina, Thailand, Uruguay and 

Saudi Arabia) about 70% of burn victims are males.
5,6 

In 

Spain burn cases were observed to be more common 

among males in all age groups except in the elderly,
7 

while higher incidence of burn deaths (67%) has been 

reported from Cairo city, Egypt.
8
 Present finding is 

similar to the observation of Vipul NA et.al.
9
 from 

Nagpur, central India, who reported female not only 

outnumbered the males, but the sex ratio being almost 

three times higher in female in India. In the present study, 

the majority of the incidents are accidental (70.41%) in 

nature, suicidal and homicidal cases were also observed. 

As noted with other studies, accidental burning was the 

commonest manner of deaths due to burning followed by 

suicidal and homicidal burning.
10, 11, 12, 13

 It is observed 

that female victims outnumbers than the male victims. 

Out of 122 married victims, 109 (67.28%) were female 

and 13 (38.24%) were male. The region is that, 

comparatively married persons deal with fire more in day 

to day domestic affairs.  The present findings are 

consistent with the findings of Reddy.
18 

The traditional 

kerosene stove which is extensively used in the slum 

areas of urban location for cooking, boiling water and 

other domestic affairs without any safety measures. Thus, 

it is believed to be responsible for much of the flame 

burns in urban areas. In urban areas more females met fire 

accident than males. This fact has been reported by the 

workers of the low income countries.
22,23

 From the 

present observation, it reveals that burn accident took 

place more commonly in a closed place (inside home) 

rather than in an open place. Out study showed that the 

kitchen ranked first, followed by bedroom and bathrooms. 

Only 9 (4.59%) cases, incident took place outside home. 

This comes in accordance with the findings of other 

reporters.
16,20,25

 The common source of flame burn is 

found to be kerosene stove burst (38.78%), which is 

consistent with the study of Anita NH et. al.
14
, AgarwalS 

et. al.
15 
and Ashkan G et. al.

16 
Flame is the major cause of 

burns which is consistent with the study form Manipal by 

Virendra K et. al.
17 
The present findings are not consistent 

with the findings of Reddy, who found that chulha 

responsible for 34.43% total burn victims in Varanasi 

area of India. Seasonal variations in the study showed that 

burn deaths occurred mostly in winter followed by spring, 

autumn and summer. A higher number of burn incidents 

in winter season could be attributed to the fact that the 

people sit together around open fire for warming up 

themselves and natural desire to drink hot tea or milk 

many times in a day.The present observations are in 

conformity with the findings Smith RW et. al.
19
, Tejerina 

C et. al.
21
, and Marsh D et. al.

22
 In the present findings, 

the majority (80.61%) of the victims sustained more than 

50% of total body surface area burns indicating 

incompatibility with life even at tertiary hospital. It is also 

observed that in 50% of the suicidal victim`s total body 

surface area burns were more than 80% as compared to 

the total victims where it is only in 32.14%. This again 

shows the definite mortality in suicide even in tertiary 

hospital. Findings of other reporters from India, Albania, 

and Saudi Arabia revealed that 100% mortality over 40% 

burn of total body surface.
8  

The present study shows 

31.13% cases died within few minutes to 24 hours. More 
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than 60% cases died within a week, signifying that the 

burn injuries are rapidly fatal. Similar findings were 

reported by Virendra K et.al.
17  

Barret JP et.al.
25
 in their 

study reported 40% burn deaths between 3 and 7 days of 

the incident. The external post mortem findings very 

according to the time gap between sustaining burn 

injuries and death. In some cases death occurs after a 

week or so, when the apparent picture is totally different 

from those found in a case of immediate death after 

sustaining burn injuries. In this respects, the findings are 

conformity with the opinions held by the authors like 

Modi
1
, Reddy

2
.  The study also reveals that signs of 

vitality (soot in the airways or digestive tract) were found 

at autopsy 23.98% of victims died from burns. The most 

of the victims 12.76% with elevated carboxy-

haemoglobin reveals had soot particles in their airways or 

digestive tract. The present observations are at variance 

with the findings of Mostafa M et.al.
8
 Cairo, Egypt. 

Curling`s ulcer is a specific finding in burn cases if the 

victim survives for 7 -10 days. The present findings 

(11.73%) are slightly at variance with the findings of Law 

EJ et.al.
24
 In burn injuries, death was mostly due to burn 

shock (neurogenic or hypovolemic) or inhalation injury.
 7, 

25
Multiorgan failure was responsible for 25% of all burn 

deaths
,7, 25 

and sepsis for 14%.Respiratory complications 

(pneumonia, ARDS) are a major cause of death (34%) 

among adults.
7,25

The present study shows neurogenic 

shock (42.35%) is the major cause of death followed by 

hypovolemic shock (22.96%) and septicaemia 16.33%. 

Virendra K et.al.
17 

reported that septicaemia was the 

leading cause of death in burn injuries. Other causes were 

pneumonia, asphyxia, toxaemia as also mentioned in the 

result.  

 

CONCLUSION 
Barn has proved to be a major killer of human life 

causing heavy loss of human resources every year. The 

present autopsy based study has highlighted some 

important facts pertaining to burn deaths in Jorhat, 

Assam, India. The highest incidence rates of burn deaths 

(85.17%) were in adolescent and young age groups. 

Majority of burn victims are females. Accident is the 

commonest manner of death. In all categories 

involvement of females, engaged in domestic works are 

almost three times more than males. A higher occurrence 

of burn fatalities in winter suggests that there is a relation 

between people`s habit and fatal burn injuries. Extensive 

burns involving the whole body was found in suicidal and 

homicidal burns rather than in accidental. Suicidal and 

homicidal burns were more during the first 5 years of 

marriage life. Married peoples were more often the 

victims of all types of burn. Burn shock was the 

commonest cause of death. 
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