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Abstract

Objective: Cases of snake bites are frequently reported in India; however, deaths due to snake bites have decreased in recent years due to the in-
creased availability of healthcare facilities. In India, being an agricultural land, there is a frequent encounter between working labourers and various 
types of snakes. The study aimed to identify the significant factors and important post-mortem findings associated with deaths due to snake enven-
omation. The objective was also to suggest any preventive measures to reduce them.

Materials and Methods: The present prospective study was carried out at the Department of Forensic Medicine and Toxicology of Dr V.M. Gov-
ernment Medical College, Solapur, over a period from January 2019 to December 2019. A total of 26 cases of snake bites brought for post-mortem 
examination were studied. Data was collected, analysed, and represented in graphic format.

Observation and Results: Maximum cases were recorded age group of 20 to 40 years with almost equal gender-wise distribution. Maximum inci-
dences occurred in the Farm area, especially in sugarcane fields. Most victims belonged to rural areas, and bites were common in the afternoon and 
evening hours. Most cases were due to neurotoxic snake bites and brought dead to the hospital. Fingers were the most common sites of bites while 
working in agricultural fields.

Conclusions: Labourers working in sugarcane farms in reproductive age groups were exposed to snake bites due to common encounters while cut-
ting sugarcane, and bites were common on their fingers. Hence, government agencies should implement educational awareness of safety measures 
to reduce these incidents and thus mortality.
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Introduction
“Sight of any snake is more feared than visualised in the minds 

of people.” This saying applies to any region. In India, the ‘Vasuki’ 
snake is the ornament on the neck of Lord Shiva. People worship  

 
Lord Shiva; however, they neglect the fact that not all snakes are 
poisonous.

Cases of snake bites and deaths are commonly reported in ev-
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ery part of the world. The National Health Profile 2019, issued by 
the Central Bureau of Health Intelligence, reported 164031 cases of 
snakebites and 885 deaths in India in 2018 [1]. The World Health 
Organisation (W.H.O) estimated 81,000 to 138,000 deaths annually 
from snakebites [2].

Traditional thinking of ‘Fear and kill at first sight’ does not seem 
to have disappeared from the minds of people. Hence, it is neces-
sary to conduct regular studies on snake bites to remove this social 
stigma from society and to develop awareness about this common 
problem, especially in rural areas. The ‘Big Four’ types of snakes, 
namely Saw scaled viper, Russell’s viper, Common cobra, and com-
mon krait, found in India, account for the maximum number of 
deaths [3].

Differentiating between poisonous and non-poisonous snake 
bites based on history, clinical examination and bite-mark analysis 
has been documented in forensic medicine literature by various au-
thors in India [4-9].

 They have also suggested that these findings are the central 
crux of knowledge to be shared with everyone for awareness in so-
ciety and to reduce mortality and morbidity due to existing false 
beliefs and misconceptions. Antivenom treatment, even in a single 
case, can be used as a prototype for all others in need [5,8,9].

India, being an agricultural land with the majority of the pop-
ulation involved in farming, cultivation or related occupations, fre-
quently encounters incidents between labourers and snakes, lead-
ing to snake bites and fatal consequences. The present study was 
conducted in a region where a large portion of the population is 
involved in sugarcane industries, and hence leaves a hefty impact 
on seasonal labourers involved in sugarcane cutting in farm areas.

A study conducted by Suraweera W, et al. [10] on trends in 
deaths due to snakebite in India from 2000 to 2019 reported an 
increase in the number of these cases over a decade. 

Considering it a significant problem and its impact on society, 
the present study was undertaken to identify factors contributing 
to deaths, and preventive measures can be suggested to the gov-
ernment for implementation and integration with the National pro-
grams.

Material and Methods
The current prospective study was conducted in the Forensic 

Medicine Department, Dr V.M. Government Medical College and 
Hospital, Solapur, Maharashtra, India. The study was a period of one 
year from January 2019 to December 2019. A total of 26 cases of 
fatal snake bites whose autopsy was done were recorded during the 
study period. Descriptive data were collected from hospital treat-
ment records, police inquest, information obtained from relatives, 
and postmortem findings. The history and findings were recorded 
in a specially designed proforma. The data collected was analysed 
and presented in graphical format.

Observation and Results
A total of 26 autopsies of snake bites were performed during 

the study period. Most cases were recorded in the reproductive age 
group of 20 to 40 years (Table 1). Rural distribution was promi-
nently seen (Figure 1). Most bites were recorded in the afternoon 
and evening hours (Table 2). Bites were common in farm, forest, 
and agricultural land areas due to frequent encounters between 
working labourers and various types of snakes, followed by bites 
in household premises. (Table 3&4). Neurotoxic snake bites were 
more frequent (Table 5), followed by non-poisonous snake bites 
that died later due to infections or multi-organ failures. Fingers and 
hands were common sites of bites, especially in sugarcane farm ar-
eas (Table 6). The survival period in hospitalised victims was great-
ly influenced by appropriate treatment with ASV and the type of 
snake bite (Figure 2) (Photograph Number 1-4).

Table 1: Age and gender-wise cases of snake bite.

Age (years)
Number of cases reported

Male Female Total

0 to 10 2 1 3

11 to 20 2 0 2

21 to 30 1 2 3

31 to 40 4 3 7

41 to 50 2 1 3

51 to 60 1 0 1

>60 2 5 7

Total 14 12 26

Table 2: Time of Bite.

Time of bite by Snakes
Number of cases reported

Male Female Total

00:00 – 06:00 1 2 3

06:00 – 12:00 6 3 9
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12:00 – 18:00 4 5 9

18:00 – 24:00 3 2 5

Total 14 12 26

Table 3: Place of snake bite.

Place of incidence of snake 
bite

Number of cases reported

Male Female Total

Farm area 5 6 11

Forest 2 1 3

Remote places - 1 1

Construction sites 1 1 2

Drainage areas 2 - 2

In/around the house 1 2 3

Factory 1 - 1

In/around the water source 1 - 1

Not known 1 1 2

Total 14 12 26

Table 4: Occupation of victims of snake bite:

Occupation of victims
Number of cases reported

Male Female Total

Sugarcane cutters/ farmers 6 5 11

Construction site workers 2 3 3

Labourers 2 1 1

Drainage cleaners 2 - 2

Housewives 0 2 3

Student 1 - 1

Cattle breeder 1 - 1

Not known 0 1 2

Total 14 12 26

Table 5: Type of Toxicity of Snake.

Type of Snake
Number of cases

Male Female Total

Neurotoxic 7 8 15

Non-Poisonous 5 2 7

Vasculotoxic 1 0 1

Not identifiable 1 2 3

Total 14 12 26

Table 6: Anatomic site of snake bite mark.

Anatomic site of bite
Total number of cases

Male Female Total

Upper Limb

Fingers 3 5 8

Hand 3 2 5

Forearm 1 1 2

Arm - 1 1
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Lower Limb

Toes 3 1 4

Feet - - 0

Legs 1 1 2

Thighs 1 - 1

Face 1 - 1

Not identifiable 1 1 2

Total 14 12 26

Figure 1: Residence-wise cases of snake bite.

Figure 2: Survival period and Spot dead cases.

Photograph Number 1: Site of bite mark by poisonous snake with skin changes.
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Photograph Number 2: Agricultural farm area bitten by a snake in a 34-year-old male who died during treatment in the hospital.

Photograph Number 3: Autopsy findings in a case of 28 years male who died of renal failure due to a Viper bite:

Photograph Number 4: Autopsy findings of heart in a case of 47 years female in heart due to vasculotoxic snake bite.

Discussion
The study was conducted in the region of Maharashtra state, 

wherein a large number of sugarcane factories are present. Many 
labourers are involved in cutting sugarcane from farms. The inci-
dence of autopsies was comparatively low due to the treatment fa-
cilities nearby.

Age-Wise Distribution

In the present study, most cases (7) out of a total of 26 were 
recorded in the age group of 31 to 40 years. As most of the cases 
were of middle-aged Labourers working in sugarcane farms to earn 
their livelihood.
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Similar findings of age-wise distribution were observed in stud-
ies by Dake MD, et al. [11], Pusparaj Samantasinghar, et al. [12], Kat-
ta Sri Ram, et al. [13], Bhuyyar CB, et al. [14] and by Shanmugam K 
and Devnath GP [15]. However, in a study conducted by Vora DH, 
et al. [16], the majority of the victims were in the age group of 15 
- 25 years, whereas in the study by Varma NK, et al. [17], victims 
were in the younger age groups of 10-20 and 20 TO 30 years. In 
studies conducted by Peranantham S and Jeyasingh T [18] and by 
Shanmugam K and Devnath GP [15], higher age groups of 40 years 
were also commonly involved.

Age-related factor of involvement is subject to the cases report-
ed in which an autopsy was conducted. A higher number of admit-
ted cases who were treated and discharged may be present. It also 
varies from region to region and is dependent on reporting cases 
properly, from time to time.

Urban vs Rural Distribution
In the present study, the majority of the victims, 22 cases of 

snake bite, were from rural areas. The study was conducted in an 
area where there is no scope for the presence of snakes, except in 
areas of construction sites or drainage pipelines. The majority of 
cases were referred from the nearby vicinity of fifty kilometres, 
where sugarcane factories are located, and hence commonly bitten 
by snakes while cutting sugarcane or in agricultural farm areas.

This findings in the present study correlate with the findings 
of studies of Dake MD, et al. [11], Pusparaj Samantasinghar, et al. 
[12], Katta Sri Ram, et al. [13], Bhuyyar CB, et al. [14], Shanmugam K 
and Devnath GP [15] and Navinkumar Varma and Kulkarni PR [17], 
which indicates that snake bite poisoning remains a major public 
health problem in rural population all over India. In contrast, a 
study by Mathipa, et al. [19] reported more cases in urban areas 
due to the location of their tertiary care centre and medical college 
in the city area, with comparatively fewer cases referred from the 
rural population.

Time of Bite

In the present study, 9 cases each were reported in the early 
morning, 06.00 to 12.00 hours, and in the afternoon, 12.00 to 18.00 
hours, impacting the prominence of daytime bites by snakes during 
working hours.

These findings in the present study correlate with the findings 
of studies of Dake MD, et al. [11], Pusparaj Samantasinghar, et al. 
[12], Katta Sri Ram, et al. [13], Bhuyyar CB, et al. [14], Shanmugam K 
and Devnath GP [15] and Navinkumar Varma and Kulkarni PR [17]. 
However, bites during Night hours or early to sunrise were signifi-
cantly reported in studies done by Vora DH, et al. [16] and by Jagtap 
NS, et al. [20].

Bites during early hours or in the afternoon are common due 
to the natural habitats of snakes and encounters with labourers 
during this time.

Place of Bite and Occupation of Victims
In the present study, spots of bites were in the agricultural farm 

areas, especially among seasonal labourers during the cutting of 
sugarcane, followed by bites to people at construction sites and in 
drainage areas.

Similar results were reported from the findings of studies of 
Katta Sri Ram, et al. [13], Bhuyyar CB, et al. [14] and Navinkumar 
Varma and Kulkarni PR [17]. Bites during Night hours or early to 
sunrise were reported in studies done by Vora DH, et al. [16] and 
by Jagtap NS, et al. [20]. However, Shanmugam K and Devnath GP 
[15] reported that cases of snake bites were common in and around 
the residential areas of victims due to location in remote or outer 
vicinity of civilisation.

India being an agricultural land majority of farmers and labour-
ers working in farm areas are commonly exposed to bites by snakes 
due to their natural habitat and frequent encounters between them. 
Most of these people are illiterate, married, labourers seasonally 
belonging to lower strata of society, involved in sugarcane produc-
tion farming or mostly seasonal cutting and supply to the factories.

Type of Toxicity of Bites by Snakes

Most cases 15 reported were of neurotoxic snake bites, followed 
by 7 cases of non-poisonous snakes. Pusparaj Samantasinghar, et al. 
[12] in their study reported non-poisonous bites more than Elapi-
dae and Vipers. Jagtap NS, et al. [20] reported Vasculo-toxic bites 
as the leading cause of death. Deaths from Neurotoxic snake bites 
were common due to the higher toxicity of venom and delay in re-
ceiving health care. CR Ram Reddy and CR Vijay Bharath Reddy [21], 
Shanmugam K and Devnath GP [15] and Peranantham S and Jeyas-
ingh T [18] reported Vasculo-toxic bites comparatively more than 
others.

The Anatomic Site of Bite Marks

Fingers were the most common sites of bites in 8 cases, followed 
by hands and toes in 5 and 4 cases, respectively. Bites on fingers are 
common due to people working in farm areas or remote hilly plac-
es, due to contact with the ground surface while working. Pusparaj 
Samantasinghar, et al. [12] found most bites on lower limbs, Choud-
hary, et al. [22] reported bites were common on dorsum of foot, 
malleolus, shoulders and toes, Dake MD, et al. [11] reported more 
bites on lower limbs as compared to upper limbs.

The anatomic site of bite depends highly on the way one comes 
in contact with snakes and is highly influenced by the position of 
the body. In the present study, labourers are usually in a kneeling 
or sitting position while involved in sugarcane cutting, hence hands 
and fingers are a common site of bites.

Survival Period

Most deaths occurred in hospitalised victims during treatment. 
Due to the easy availability of healthcare facilities in this region, 
spot deaths were relatively fewer. The findings in studies of Katta 
Sri Ram, et al. [13], Choudhary, et al. [22] and Navinkumar Varma 
and Kulkarni PR [17] on the number of brought dead cases and 
survival period in hospitalised patients who died during treatment 
were similar to those reported in our study. Survival period varied 
depending on the treatment received within the stipulated timeline. 
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Conclusion
Bites by snakes were common in seasonal Labourers involved 

in sugarcane cutting during daytime, and death was mostly due to 
neurotoxic snake bites during treatment in hospitalised patients.

Limitations
Study was on only autopsy cases of snake bite. Those cases 

which were discharged after treatment were comparatively more 
in number. Study involving these antemortem cases is necessary 
shortly.

Scope
A Study on antemortem and postmortem cases for more than 

three to five years is needed for better statistical analysis and better 
implementation of suggestions at the National level.

Suggestions
Preventive measures like hand gloves, above ankle shoes, stock-

ings, etc, for labourers involved in sugarcane cutting.
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