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Snake bites in the hills of North India

A. BHARDWAJ, J. SOKHEY

ABSTRACT
Bdckground. Snake bites are a common cause of morbidity

and mortality in the hills. The risk of snake bite is high due to the
presence of a huge herpeto fauna flourishing in a favourable
climate-low environmental temperature and heavy rainfall. In
India, there are 236 species of snakes of which four are danger-
ously venomous. This study was undertaken to determine the risk
factors exposing the population to snake bite and the common
types of snakes causing them.

Hethods. We studied 243 patients of snake bite over a
period of 24 months. All patients were examined for evidence
of snake bite and, where possible, the snakes were identified based
on description, identification (if the snake was brought) and
symptoms of envenomation.

Results. Seasonal variation in snake bite was seen, with a peak
in the months of August and September. No bites were recorded
in December, January and February. Eighty-four per cent of the
bites were on the hands and feet (up to the ankle). Bites on the
hand were more common in females with a left hand preponder-
ance (3.5 times higher). The age group most affected was
between 11 and 40 years (73.7%). Most bites occurred while
the person was cutting grass, working in the fields or walking in
the hills (75.3%). Snake bites while sleeping were at uncommon
sites. Non-poisonous snakes were the most common (90.5%).
Kraits caused 60% of bites with envenomation.

Conclusion. Snake bites occur frequently in the hills of
Himachal Pradesh. Although snake bites are a cause for concern,
most of them are caused by non-poisonous snakes.
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INTRODUCTION
Snake bite is an important cause of morbidity and mortality in the
hills. Abundant vegetation due to a long rainy season, rich flora
and fauna and a scattered population using forest paths make
people in these areas particularly prone to snake bite. Ignorance,
use of local herbal treatment and indigenous medicines and delay
in transporting patients due to the hilly terrain prevent patients
from reporting in time to centres where snake antivenom is
available.

We aimed to determine the seasonal variation of snake bite, the
common sites of bite, the population at high risk and the pattern
of snake bite in the hills of Himachal Pradesh.
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PATIENTS AND METHODS
A total of 243 patients with snake bite came for treatment to the
Central Research Institute, Kasauli over a period of 24 months
(October 1995 to September 1997). All patients were examined
for evidence of snake bite. A detailed history was taken and
symptoms of envenomation, if any, were noted. Tests for bleeding
and clotting time were performed on each patient. Where pos-
sible, snakes were identified based on the description given by
patients or on the basis of symptoms of envenomation in poison-
ous bites (Table I). Patients with any signs of envenomation were
treated with antivenin (CRI polyvalent antivenin). All the other
patients were given tetanus toxoid, antibiotics and anti-inflamma-
tory drugs, depending upon the local signs, and the wound was
dressed.

RESULTS
The majority of patients were between 11 and 40 years of age
(1791243; 73.6%). Men and women were equally affected. Table
II shows the relationship between the work being performed when
bitten-most bites occurred while cutting grass or working in the
fields (38.7%) followed by those which occurred while walking;
barefoot or while wearing shoes (36.6%).

The maximum bites occurred during the months of August and
September, and peaked towards the end of the rainy season '-3 (Fig.
1). No snake bite was reported during the months of December,
January and February, signifying the hibernation period of snakes
during the chilly winter." The common sites were the hands and
feet (up to the ankle), and accounted for 84% of the total bites.
Bites on the lower extremities (50.2%) were more common than
those on the upper extremities (45.3%). Bites on the hands
(38.7%) were more common in women, with bites on the left hand
being 3.5 times more frequent in women (17.3%) than in men
(4.9%). Bites on the right hand occurred with equal frequency in
both men and women (Table III).

Poisonous snake bites occurred in only 9.5% of patients. Of the
23 patients bitten by poisonous snakes, 14 were bitten by kraits,
7 by Russell's viper and 2 by cobra. Four of the 23 patients with
poisonous snake bites died. The morbidity was most in those
bitten by the green pit viper, where marked local swelling and pain
persisted for up to 7 days. Of the 15 patients bitten during sleep,
10 were bitten by kraits.

DISCUSSION
The seasonal variation in snake bite is explained by the fact that
snakes hibernate when the temperature drops.' The maximum
bites occurred during the months of August and September when
the vegetation is abundant and people are working in the fields.
This distinct seasonal pattern with peaks in the warm and rainy
months has been previously reported. 1-3

The highest incidence of snake bite occurred in the age group
21-30 years (30%) and three-fourths of the bites occurred in those
between 11 and 40 years of age. People in this age group are most
often out in the open and hence at the highest risk.

We found that women (52.3%) were bitten more often than
men (47.7%). This is in contrast to the other studies 3.5 where men
were reported to be affected 2-3 times more commonly than
women. Also, the left hand was bitten 3.5 times more often in
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TABLE 1. Symptoms of poisonous snake bites
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Local General Systemic

Species Symptoms

Neurological Cardiac

Naja naja
(Indian cobra)

Pain--« (radiation to
Iimbsj), swellingj,
local necrosis (usually
around day 5)

Vomitingj

Bungarus caeruleus
(Indian krait)

Russell's viper
and saw-scaled
viper

None Abdominal painj

Local swelling+++
accompanied by local
haemorrhage,
haematoma, blister

Nausea, vomiting,
abdominal pain-s,
diarrhoea+

Headache/dizziness,
unconsciousness, visual and
speech disorder, difficulty in
swallowing, convulsions, ptosis
respiratory paralysis

Same as above

Tachycardia,
hypotension

Sweating, circulatory
collapsej,

None None

None Tachycardia,
hypotension,
circulatory
collapse

Sweating, severe
envenomation, death may
occur due to haemorrhage,
uraemia, disseminated
intravascular coagulation

TABLE II. Relationshipbetween thenature of activity beingperformed
and snake bite

Nature of activity n (%)

Cutting grass/working in field
Walking
No specific activity
Sleeping
Playing

94 (39)
89 (37)
37 (15)
15 (6)
8 (3)
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FIG I. Seasonal pattern of snake bite

women than in men. This may be because women in the hills cut
grass for fodder more frequently and the left hand, used for
holding the grass, goes into the grass first while the right hand
holding the sickle follows the left hand into the grass. A snake
hiding in the grass, mainly green pit vipers, is well camouflaged
and its pit organs act as heat-seeking sensors." This causes the
snake to bite at the first encounter. The peculiar preponderance for
left hand bites was seen only in those patients who were bitten
while cutting grass.

One-third of the bites occurred while walking barefoot and
unwittingly stepping on a snake. This can be prevented by
wearing shoes during the rainy season. Snake bites at the uncom-
mon sites such as axilla, ear, chest and shoulder were usually seen
in patients who were bitten while sleeping on the floor. Such bites

TABLE III. Site of snake bite

Site of bite Men Women Total

Right hand 20 (8.2) 20 (8.2) 40 (16.5)
Left hand 12 (4.9) 42 (17.3) 54 (22.2)
Foot 67 (27.6) 43 (17.3) 110 (45.3)
Leg 8 (3.3) 4 (1.6) 12 (4.9)
Arm 3 (1.2) 13 (5.3) 16 (6.6)
Other sites* 6 (2.5) 5 (2.0) II (4.5)
Total 116 (47.7) 127 (52.3) 243 (100)

* Other sites include axilla, shoulder, ear, neck and hand
Figures in parentheses are percentages

are often caused by kraits which are commonly found in the hills.'
The krait is known to be more aggressive at night, has a tendency
to search for natural prey and creep around human habitations in
search of heat.' This may be the reason why most snake bites
during sleep were caused by kraits.?

The cobra, though known to be geographically distributed in
the hills, is not a common cause of bites as the main snake
population resides in the foothills and valleys. Russell's viper is
present in large numbers in the hills but is a comparatively docile
snake (commonly called 'Sautad'), has a tendency to stay at a
place for a longer time and is not provoked easily. It also makes.
its presence known by making a hissing sound. The green pit viper
has fangs and venom but the major morbidity caused by it is
marked swelling and pain at the site of the bite. However, it is
classified as a non-poisonous species as no mortality is reported
due to its bites even in children.

We suggest that the population susceptible to snake bite
should wear protective clothing over the extremities while work-
ing in the fields, cutting grass or walking through dense vegeta-
tion. To avoid being bitten by snakes while sleeping, peple in the
hills should not sleep on the floor.
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