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ABSTRACT

Objective: To create a socio-demographic
profile of snake bite envenomation deaths
autopsied at a tertiary care centre in the year
2023.

Methods: Cross sectional study of data
collected from the police requests for
autopsy and history of the cases from
department of forensic medicine and
toxicology

Results: In the year 2023, 52 dead bodies
were autopsied with history of snake bite
envenomation. Males appear to be the group
most likely to die from a snake bite, 2.25
times more than females. The analysis of
snake types revealed a notable prevalence of
unidentified species (51.92%), while kraits
(21.15%), wvipers (15.38%) and cobras
(11.54%) were also identified as other
contributors to fatal bites. Seasonal trends
indicated a higher incidence during the
monsoon season (55.77%), with evenings (6
pm to 12 am) being the most common time
frame for such incidents (36.54%). Indoor
environments were identified as the primary
location for these fatal encounters (50.00%).
Lower extremities were the most frequently
affected body parts (57.69%) followed by
upper extremities (36.54%), emphasizing
the wvulnerability of limbs during such
encounters. Among the occupational groups,
farmers were disproportionately affected,

representing over half of the
(51.92%).

Conclusions: This study provides valuable
insights into the epidemiology of fatal snake
bites, highlighting the demographic,
seasonal, and environmental factors that
contribute to these incidents. By addressing
these factors through targeted interventions,
it is possible to reduce the impact of snake
bites on public health and improve
outcomes for victims

cases
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INTRODUCTION

Snakebite remains a significantly important
public health issue in many tropical and
subtropical countries. Globally, an estimated
5.4 million people are bitten by snakes each
year, leading to 1.8 to 2.7 million cases of
envenomation. These bites result in
approximately 81,410 to 137,880 deaths
annually, with nearly three times as many
victims suffering amputations or permanent
disabilities!!.

In India alone, snake envenomation
accounts for nearly 45,000 deaths each year,
with around 10,000 of these fatalities
occurring in Tamil Nadul'l. However, the
actual number of cases may be far higher
due to cultural beliefs, taboos, and limited
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access to healthcare and factors which often
prevent victims from seeking medical
attention. The seventh meeting of Mission
steering Group of National Health Mission
discussed about the awareness and capacity
for prevention and control of snakebite!l.
Union Health Ministry of India has
launched national action plan for prevention
and control of snakebite envenoming in
IndiaBl. India is the first country to launch a
National control plan for prevention and
control against snake envenomation!4l.
Snake bite cases in Tamil Nadu from 2020
to 7 Nov 2024 were 77,412 and the fatalities
were 81. In a significant move to tackle the
public health challenge of snakebites, the
Tamil Nadu government has officially
declared snakebite envenomation as a
notifiable disease under the Tamil Nadu
Public Health Act, 1939. A Government
Order was issued in this regard by the
Health and Family Welfare department on
November 4, following which a notification
was published in the Tamil Nadu
Government Gazette on November 6 2024.
Snakebite envenomation is a neglected
tropical diseasel®l. India is the country with
the highest annual number of envenomings
(81,000) and deaths (nearly 11,000).
Farmers, labourers, soldiers, animal herd
workers/snake charmers, forest-dwelling
tribes, and people sleeping on the floor are
at the highest risk of getting bitten by
snakes. For effective prevention, education
and awareness campaigns against snakebites
are needed!®l.

This study aims to create a demographic and
clinical profile of individuals who
succumbed to snake envenomation and
underwent medico-legal autopsy during the
year 2023.

MATERIALS & METHODS

This Cross-sectional study was carried out
at the Department of Forensic Medicine in a
Tertiary Care Centre which serves the
districts of Chengalpattu, Kanchipuram,
Tiruvannamalai and South Chennai. The
study was conducted over a period of 1

year, from January to December months of
year 2023. Approval of study was obtained
from Institutional Ethics Committee.

The data regarding snake bite death victims
subjected to autopsies were collected from
hospital records, police requisition and post-
mortem reports. All the other bites other
than snake bite were excluded from the
study. Data were obtained in relation type of
snake, site of bite, place and time of bite,
activity during the bite and socio-
demographic profile of victims.

RESULT

Out of 2026 autopsies performed in the
study period, 52 cases were of fatal snake
bite envenomation comprising 2.56%. The
study predominantly comprised male
individuals (69.23%), with a significant
portion being married (76.92%). The age
distribution highlighted a substantial impact
on individuals between 51 to 60 years old
(28.85%). Among the occupational groups,
farmers were disproportionately affected,
representing over half of the cases (51.92%)
(Table 1). Seasonal trends indicated a higher
incidence during the monsoon season
(55.77%), with evenings (6 pm to 12 am)
being the most common time frame for such
incidents (36.54%) and Indoor
environments were identified as the primary
location for these fatal encounters (50.00%)
(Table 2). The analysis of snake types
revealed a notable prevalence of
unidentified species (51.92%), while kraits
(21.15%), vipers (15.38%) and cobras
(11.54%) were also identified as other
contributors to fatal bites (Table 3).
Activities at the time of the snake bites
varied, with a significant number occurring
while individuals were working on farms
(40.38%) and others while lying down
(32.69%) (Table 4). Lower extremities were
the most frequently affected body parts
(57.69%) followed by upper extremities
(36.54%), emphasizing the vulnerability of
limbs during such encounters. Only 3 cases
of bite over head and neck were reported
(Table 5). This detailed analysis provides
valuable insights into the demographics,
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seasonal variations, and circumstances
surrounding fatal snake bites Chart 2.

Time of occurrence

Table 1: Demographic Profile of fatal snakebite

n %
Total number of autopsies | 2026 | 100
Total fatal snake bites 52 2.57
Sex
Male 36 69.23 m6AMTO 12 PM
Female 16 30.77 =12 PMTO 6 PM
Marital status ®6PM TO 12 AM
Married 40 76.92 12 AMTO6 AM
Unmarried 12 23.08
Age
0 tO 10 4 769 . . . . . .
11 to 20 ] 1538 Table 2: Distribution in relation to season, time
21 to 30 7 13.46 and place of occurrence
31to0 40 3 5.77 S n %
41 to 50 5 9.62 cason 1
51 t0 60 15 | 2885 ;’Vlmer 515 22-28
More than 60 10 [19.23 ummer S 85
Occupation Monsoon 29 55.77
Farmer 27 519 Time
Student 6 11.54 6 am to 12 pm 10 19.23
House wife 6 11.54 12 pm to 6 pm 10 19.23
Others 13 2500 6 pmto 12 am 19 36.54
Identification of snake 12 am to 6 am 13 25.00
Seen 25 48.08 Place of occurrence
Not seen 27 | 51.92 Farm 23 4423
Street 3 5.77
Indoor 26 50.00
Chart 1 Jungle 0 0.00
Season of occurance
CHART 3.
PLACE OF OCCURRENCE
WINTER
15%
iOB0 ; = SEASON
N | SUMMER = WINTER
56% L 29% - FARM
MONSOON
STREET
Table 3: Cases according to type of snake
Type of Snake | n | %
Viper 8 | 15.38
Krait 11| 21.15
Cobra 6 | 11.54
Unknown 27 |1 51.92
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Chart 4.

Type of snake

m VIPER

= KRAIT

m COBRA
UNKNOWN

Table 4: Activities during bite

n %
Working at farm 21 40.38
Walking 2 3.85
Working at house 9 17.31
Playing 3 5.77
Lying 17 32.69
CHART 5

ACTIVITY DURING BITE

LYING WORKIN
33% G AT
FARM
40%

WALKING
4%

WORKIN
G AT
HOUSE
17%

Table 5: Site of bite

n | %
Lower extremity | 30 | 57.69
Upper extremity | 19 | 36.54
Head and neck 3 |577
Trunk 0 | 0.00

Chart 6.
Site of bite

35
30
25
20
15

10

u

0 |
LOWER UPPER HEAD AND TRUNK
EXTREMITY EXTREMITY NECK

DISCUSSION

This study provides critical insights into the
epidemiology of fatal snake bites through a
detailed analysis of 52 autopsies conducted
in 2023 comprising 2.57 % of all autopsies
done in the hospital mortuary. This is
slightly more than the studies done by many
researchers 171023241 byt lesser than
observed by Mohapatra and Warrel!'!l, Hati
and Mandal**l and Ganeeru B et all?5!.

The demographic profile of the victims,
characterized by a predominance of males
and married individuals. Similar
observations were made in studies
conducted by Yogesh and Satish in
Bangalore in 201412) Suchitra N et al in
Kerala in 200813 Hati & Mandal in
Burdwan/?¥l, Ganneru B & Sasidhar RB in
Andhra Pradesh in 2007!>3!, Minakshi?®! and
Umakantha Mahapatra et all3'l,

The study also aligns with previous research
suggesting that occupational and
behavioural factors significantly influence
exposure to snake habitats. Notably, the
high proportion of farmers among the
victims due to the occupational risk inherent
in agricultural work, where contact with
snakes is more likely which were found in
the studies conducted by Suraweera et alll4,
Warrel DA, Saro Babo Martins et alll6l,

Minakshi?®! and Umakantha Mahapatra et
all30l,
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The age distribution, with a peak incidence
in the 51-60 year age group, indicates that
older individuals may be more vulnerable to
fatal outcomes following envenomation.
Studies conducted by Patil et alll”l and
Kshirsagar et all'® have shown that this
trend may be attributed to age-related
factors such as decreased mobility and
slower reaction times, which can delay
avoidance or access to timely medical care.

A notable challenge identified in this study
is the frequent inability to determine the
snake species involved in envenomation.
Accurate species identification is critical for
selecting appropriate treatment, particularly
the administration of species-specific
antivenoms which was depicted in a study
conducted by Bawaskar HS!!. Study
carried out by Bhalla G et all?l and
Minakshi/?8! offered the value of enhancing
snake identification skills among healthcare
professionals and educating the public could
facilitate more effective and timely
interventions.

The study also reveals seasonal variations,
with a higher incidence of snake bites
during the monsoon season. This pattern is
consistent with previous findings found in a
study conducted by Sinha et al?!l and may
be due to increased snake activity and
changes in human behaviour, such as
heightened agricultural engagement during
this period. In a study conducted by
Kulkarni et all?? snakebites were found to
abound during the months from May to July
(67%) and from October to December
(33%). The increased occurrence of bites
during evening hours further highlights the
need for enhanced awareness and preventive
measures during high-risk times. This
finding was observed by Ghosh R et all?”!
and Minakshi!?8],

Lower limbs were the frequently affected
body parts followed by the upper
extremities. Similar findings were noted in a
study  conducted by  Minakshil?3l,
Umakantha Mahapatra et all®’l, Shetty AK

et alB!l and Hansdak SG et al®?l. The
frequent targeting of lower extremities as
bite sites was found in a similar study by
Chippaux JP et al®! further supports the
need for protective footwear and clothing,
especially in snake-endemic regions.

CONCLUSION

This study offers valuable epidemiological
insights into fatal snake bites, emphasizing
the interplay of demographic,
environmental, and seasonal factors. By
addressing these aspects through focused
public health interventions, the burden of
snake bites can be mitigated, leading to
improved outcomes for affected individuals.
These findings have significant implications
for public health strategies aimed at
reducing snake bite-related mortality. This
study depicts an occupational risk and a
seasonal incidence of snake-bite. High risk
population should be educated through
targeted educational campaigns thereby
raising  awareness about  prevention
strategies and the urgent need for prompt
medical treatment. Most of the snake bites
are under reported as people in rural areas
seek local treatment by non-medical
methods. Villagers and high risk population
should be taught to identify the species of
snake.

WHO’s snakebite envenoming strategy for
prevention and control aims to drive
creating revolving stockpile of anti-venoms
that can be sent to needed centres. The
treating medical officers should be trained
to identify the snake species, early diagnosis
of clinical manifestation and correct dose of
anti-snake venom. Patient presented to
primary health centres and district hospitals
should be referred to higher institutions only
after administering anti-snake venom.
Standard treatment guidelines n
management of snake bites prescribed by
Ministry of Health and Family Welfare,
Government of India should be strictly
adherent to.
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