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Abstract

Insert Snakebite is a global public health issue, and in majority of cases it is undermined. Tropical
and subtropical countries are most effected, Bangladesh being one of them. There is scarcity of
countries’ epidemiological situation in relation to snakebite poisoning. This study has looked at
the epidemiological status of snakebite poisoning from national representative survey findings.
Methods: A nationwide cross-sectional survey was conducted in 12 randomly selected districts of
Bangladesh in 2003. A total of 171,366 households were surveyed and information was collected
from 819,429 populations by face to face interview. Multi-stage cluster sampling methods were
used in this survey and covered urban, rural and slum populations. Results: Annually an estimated
15,372 (10.98/100,000) individuals were bitten by snakes and of them 1709 (1.22/100,000) died
every year. Males were found to be most vulnerable with a risk of 1.51 times higher than female.
Rural populations were also 10.54 times higher at risk than the populations living in the urban
areas. Among the victims 94% were from the poor socio economic conditions. Around 43.9% of
the incidences occurred during evening to midnight. Home was found the most common area for
snake bite (33.6%), and the Leg was found to be the most common site for biting (63.1%). A total
of 96.6% victims sought treatment, of them 61% sought immediate treatment from traditional
healing methods. Conclusions: Present incidence of snakebite in Bangladesh has clearly shown
that there is emerging public health needs for intervention that can reduce the mortality and bur-
den of the disease in the country.
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1. Introduction

Snake bite constitutes a neglected public health problem globally [1]. The Snake bite has been considered to be a
devastating environmental occupational injury, affecting poor rural communities like farmers, plantation work-
ers and fishermen around the world [2]-[4]. The majority of snake bites occur in rural areas in tropical and sub-
tropical countries of Asia, Africa and America with a high fatality rate [2]-[7]. South East Asia is considered to
be most vulnerable due to its high mortality and morbidity [8]. It has also been identified that there are wide
spread venomous snake species and a lack of effective snake bite control programs, which are key factors for
such conditions [9]-[11]. World Health Organization reported venomous snakes caused 5.4 million bites every
year around the world, of them 2.5 million suffered with envenoming and around 125,000 died [12].

Snakebite is often an under recognized public health issue in Bangladesh [13]. Geographical location and the
tropical environment of Bangladesh allow the growing of different species of snakes. As a result, about 82 dif-
ferent species including 12 species of sea snakes are grossly available all over Bangladesh, of them 28 species
are venomous [14]. Countries like Bangladesh and India conduct community based household surveys to identi-
fy its magnitude, which is far greater than the hospital based studies [15] [16]. A study conducted in 1999 esti-
mated the incidence of 4.3 snake bites per 100,000 populations per year in Bangladesh, with approximately 2000
deaths [17]. Whereas, a recent study conducted in 2009 showed higher than previous studies, which was
623.4/100,000 person years [18]. In Bangladesh, snakebite is considered as a common health problem among
the rural population. However, due to lack of nationally representative data, the exact magnitude is still un-
known [9]. Considering the context of the country, there is an urgent need for exploring the present epidemio-
logical status of snake bite in Bangladesh.

2. Methods
2.1. Study Design

A cross-sectional study was conducted during 2003 (January to December) in 12 randomly selected districts of
Bangladesh and in Dhaka Metropolitan City. This encompassed a total population of 819,429. Multi-stage clus-
ter sampling was used to choose a total sample size of 171,366 households: 88,380 from rural areas, 45,183
from district towns (urban areas), and 37,803 from Dhaka Metropolitan City. Bangladesh has a total of 64 dis-
tricts. Twelve of these were chosen by simple random sampling. Each district comprises several upazilas (sub
districts). One upazila was randomly selected from each selected district. An upazilas comprises a humber of
unions. A union is the lowest administrative unit comprising of around 20,000 people. From each upazila, two
unions were selected randomly and each union was considered a cluster. All households in the union were in-
cluded in the survey. The district headquarters of the 12 selected districts and Dhaka Metropolitan City consti-
tuted the urban areas. In the urban areas, Mohallas (lowest unit of the city corporation) served as clusters, which
constitutes about 400 - 500 households. Systematic sampling was done to determine the required number of
households.

2.2. Sample Selection

Anyone who was injured by snake bite and received treatment or could not perform normal activities for at least
3 days was included as a case of snake bite.

2.3. Data Collection and Interview

Forty-eight data collectors (all full-time employees) collected data from respondents through face-to-face inter-
views. Along with the researchers, six full-time supervisors were employed for the supervision and monitoring
of the data collection process. Both the supervisors and data collectors were trained in the data collection
process. Mothers were preferred as respondents. However, if the mother was not available the most knowl-
edgeable members of the household were considered as respondents. Where possible, the head of household and
as many members of the household as possible were present to collaborate or add detail to the respondent’s in-
terview answers. Screening forms were used to identify any mortality or morbidity in the household. A house-
hold member was defined as someone living in the same house, including domestic helpers or long-term guests
who shared meals and participated in the daily activities within the household.
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The respondents were first asked whether there had been any illness or injury at home in the last 6 months. If
any illnesses/injuries were identified, the interviewer proceeded with further clarification regarding the injuries.
Structured questionnaires were used to identify animal related injury and later snake bite related data was ex-
tracted for further analysis. Repeat visits were made to the households where respondents were unavailable dur-
ing the first visit. In spite of repeated attempts, 2.7% of households could not be interviewed. A total of 166,766
households completed participation in the study.

2.4. Statistical Analysis

Standard descriptive statistics were used to analyze the characteristics of snakebite patients. Mean, SD, and
proportion were used where appropriate. Snake bites were presented by gender, age, and place of residence. Age
was categorized in eight groups. The yearly incidence of snake bite was calculated from the occurrence of snake
bite morbidity in 6 months multiplied by 2, as data was collected with a 6-month recall period. Rates were cal-
culated with 95% Cls. Relative risk (RR) was calculated to compare the snake bite risks in different age groups,
place of residence, and gender by using a 2 x 2 table in EPI-Info software.

2.5. Ethics Approval

Ethical clearance was obtained from the Ethical Committee of the Institute of Child and Mother Health, Dhaka.

3. Results
3.1. Incidence of Snake Bite in Bangladesh

A total number of 90 snake bites were found in this nationwide cross sectional survey, of them 45.6% (n = 41)
were children. The incidence was 10.98/100,000 (95% CI 8.88 to 13.44) population in a year. The incidence of
fatality was 1.22/100,000 (95% CI 0.6199 to 2.175) population in a year. Among the cases 65.4 % (n = 59) were
male and 34.6% (n = 31) were female. Males were found most vulnerable with a risk of 1.51 times than the fe-
male (RR 1.51; 95% CI 1.01 to 2.25). Rural populations were also found vulnerable with a risk of around 10.54
times higher (RR 10.54; 95% CI 4.85 to 22.71) than the populations living in the urban areas (Table 1). Mean
age of victims was 20.17 (SD + 11.57) years, ranging from 1 to 50 years. Incidence among groups 15 to 19 years
were found 3 times higher (RR 3.21, CI2.01 to 5.12) than the all other age group of the populations (Figure 1).

3.2. Socio Demographic Characteristics

Among the victims, 94% (n = 84) most were from the poor socio economic conditions, whose average monthly
income was tk. 3,642 ($57). Of the victims 29.1% (n = 26) were students followed by housewives 18.2% (n = 16)
and daily labor 16.3% (n = 15).

Table 1. Risk factors for snake bite.

Category Frequency Rate per 100,000 population/year RR (95%Cl) P value
Sex
Male 59 14.16 RR 1.83 (Cl 1.19 to 2.84) 0.002
Female 31 7.7 1
Place
Rural 83 19.03 RR 10.5 (4.855 to 22.71) 0.0000001
Urban 7 1.08 1
Age
10 - 19 yrs 45 24.01 RR 3.422 (2.64 t0 5.173) 0.0000001
Other ages 45 7.12 1
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Figure 1. Snakebite incidence by age in Bangladesh.

3.3. Place and Time of the Incidence with Area of Bite

A total of 42.8% (n = 38) episodes of snake bites took place during working with daily activities followed by
walking (20% n = 18) from one place to another. Home was found the most common area for snake bite 33.6%
(n = 30) followed by street (26% (n = 23), water reservoir 25.9% (n = 23) and agricultural farm 14.5% (n = 13).
Around 43.9% of the incidences occurred during 18.00 to 24.00 followed by 12.00 noon to 17.00. The leg was
found to be the most common area for snake bite 63.1% (n = 57) followed by hand 14.5% (n = 13) (Table 2).

3.4. Health Seeking Behavior

Among the causalities 96.6% (n = 87) sought treatment from medical facilities, traditional healers, herbal medi-
cine practitioners, religious healers. Of them 18% (n = 15) sought treatment from medical facilities or registered
medical professionals and around 61%(n = 55) sought treatment from the traditional healer or herbal medicine
practitioner. Among the victims only 4.5% (n = 4) people were hospitalized for a short duration ranging 1 to 3
days (Figure 2).

3.5. Others Factors

The average costing for managing each snake bite treatment was tk. 872.16 ($13.61). Required help for daily ac-
tivities 4.35 days (SD % 6.58). Among the victims, nobody reported in to the police station. Among the victims
52.7% (n = 47) had up to a primary level of education. Among the snake bite victims, the average work days lost
were 5.95 (SD £ 4.520). No permanent disability due to snake bites were found in this study.

4. Discussion

Bangladesh Health and Injury Survey (BHIS) national data has explored the annual incidence of snakebite
which was 10.98/100,000 populations. Annually an estimated 15,372 individuals were bitten by snakes and of
them 1,709 died in Bangladesh. This estimated rate was 3 times higher than the survey rate conducted in 1999
by Sarker et al. [17]. While as, another national epidemiological survey stated incidence density of snake bite
was 623.4/100,000 persons years (95% C | 513.4 - 789.2/100,000 person years) [18]. The designing of the study
and estimation of sample size may be many times higher incidence than the present study. Whereas, the national
mortality survey in India showed an annual death due to snake bite of 4.1/10,000 [19]. Our study calculated an-
nual incidence of death was 1.22/100,000 per year.

Younger age ranging from 10 to 19 years was found as risk factor and the main victims of snake bite injury in
Bangladesh. The relative risk was found 3.42 times higher than the other combined age of the population. Simi-
lar results were reported from studies conducted in Nepal, Malaysia and Sri Lanka [20]-[24].

Males tended to have higher snake bite injury rates rather than females. In this study males were found to be
1.83 (95% CI 1.19 to 2.84) times higher at risk than females. Studies conducted in neighboring countries in In-
dia, Nepal, Sri Lanka and Pakistan suggested similar results [7] [19] [23] [25]-[30]. The male predominance in
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Table 2. Details of snake bite in Bangladesh.

Factors
Occupation
Student
Farmer
Daily laborer
Business
Housewife
Unemployed
Others

Activities of the person prior biting

Work
Playing (in/outdoor)
Traveling
Others
Place of bite
Home
Highway/street
Farming area
Water reservoir
Time of bite
Midnight to 6 am
6 am to 12 noon
12 noon to 18 pm
18 pm to midnight
Site of biting
Face
Hand
Leg
Others
Prior involvement
Playing/disturbing
No prior involvement
Others
Education level
Iliterate
Up to 5 grade
6 to 12 grade
Child <5 yrs
Religion
Muslim
Hindu
Place of living
Urban
Rural
Sex
Male
Female
Treatment sought
Yes

No

Percentages

29.1
12.8
16.3
4.5
18.2
11
8.2

42.8
7.3
20

29.8

33.6
26
145
25.9

7.2
16.2
32.7
43.9

2.9
19.4
63.1
14.5

12.9
63.7
23.6

26.8

25.9

39.2
8.2

85.3
14.7

7.8
92.2

65.4
34.6

96.6
3.4
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Figure 2. Health seeking behavior among the causalities.

this group was most likely due to gender roles in daily activities as males work in the field and spend more times
outside whereas female work mainly in the house premises in Bangladesh.

Most of the victims were farmers, daily labors, students and housewives and from the poor socio economic
conditions living in rural areas. Biting occurs mostly when individuals are at work, walking in the street, engag-
ing activities such as cultivation, fishing, and plantation or tending crops. Similarly results found in other studies
[2] [7] [30]. Affecting people with mostly low economic context is considered as an economic burden for the
nation [31].

The majority of the victims (63%) received snake bites in lower extremities. Similar results were found in
some other studies in neighboring countries [11] [20] [23] [29] [32] [33]. The main reason may be that people
who stood on the snake, were easily bitten as the snake can easily bite people while they are standing or running.
Biting in the face was common in the agriculture sector, the reason being that the face had became the nearest
target, during the collection of crops like rice, vegetables and fruits.

In Bangladesh traditionally snakebite treatment is dominated by traditional healers and herbal medicine prac-
titioners. In this study only 61% causalities sought help from traditional healer or herbal medicine practitioners
and only 17.4% sought medical help from Government facilities or registered doctors as a preference of first
time treatment. Findings from neighboring countries also show that traditional healer’s predominantly provided
the first line of treatment [10] [11] [34] [35].

5. Conclusion

Snake bite is an important but neglected public health issue, especially for populations living in the rural areas.
The rural community identifies poor health seeking behavior, including treatment taken by the traditional healers
and medicine shopkeepers, village doctors etc. Mass awareness is required to develop mental capacity among
the villagers to take appropriate precautions, whilst being given the right interventions for the safe reduction of
snake poisoning in Bangladesh.
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