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ABSTRACT

Background: This research article presents an epidemiological study in Tripura, North-east India, investigating
animal bite cases at a tertiary care hospital. Animal bites pose significant public health concerns, including potential
zoonotic disease transmission. The study aims to assess animal bite incidence, envenoming, and treatment-seeking
behaviours among victims. Data from individuals over one year old will reveal the burden of animal bites on
healthcare facilities, guiding effective prevention and management strategies for this pressing health issue.

Methods: A cross-sectional study at AGMC and GBP Hospital, Tripura, assessed animal bite patterns referred to the
ARV centre (2018-2021). Included animal-related bites and excluded incomplete data. Collected age, gender, socio-
economic status, biting animal, and bite category. Staff ensured nationwide surveillance. Categorised subjects by age.
Results: The cross-sectional study investigated animal bite patterns at AGMC and GBP Hospital, Agartala, Tripura,
from 2018 to 2021. Analysis revealed male adults (20-39 years, 41.7%) were most affected, predominantly by dogs
(57.58%). The APL category showed the highest frequency (70.79%). Missing category bites decreased, while third
category bites increased over time. The winter months had higher frequencies of animal bites. Continued surveillance
and targeted interventions are vital for effective prevention.

Conclusions: This study highlights male adults (20-39 years old) as being most affected, predominantly by dog bites.
The APL category showed higher susceptibility. Continued surveillance and targeted interventions are crucial for
effective prevention.
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INTRODUCTION

This research paper aims to investigate animal bite
patterns at the ARV center of AGMC and GBP Hospital
in Agartala from 2018 to 2021. It analyzes factors like
age, gender, socioeconomic status, biting animals, and
bite categories. The study also assesses temporal
variations and seasonal trends in animal bite incidents,
employing SPSS for data analysis. The objective is to
provide insights into these bite patterns for public health
interventions.

A study in India reported 20,565 annual rabies cases,
including atypical forms. Unvaccinated adult males from
rural areas were affected, bitten mainly by stray dogs
(96.2%) on their extremities. Child victims had a
prevalence of 17.9 per 1000, with 78% of bites
unprovoked, mostly occurring around homes (70%) on
lower limbs (53.6%). Only 4% received immune
globulins despite 67% of wounds being class 3.1

The data analysis for the period of 2010 to 2018 shows
that the highest proportion of animal biting cases
belonged to category Ill (91.0%), with the majority of
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cases (93.6%) resulting from dog bites compared to other
animals. Whereas only 2.7% of patients with Category Il
bites received the HRIG vaccine and 318 patients didn't
complete the entire vaccination procedure.?®

A study found that respondents had a mean age of
(45.23147) years, with 54.5% being female, 32% being
homemakers, and 39% being graduates. About 83.5% had
heard of rabies, but only 20.5% knew it was caused by a
virus. Adequate knowledge was found in 40%, and
literacy was significantly associated with better
knowledge (p = 0.002). Before going to anti-rabies
clinics, 58.5% had washed the wound properly, while
10.8% had used unconventional remedies like chillies and
ash.*

Rabies is an ancient zoonotic disease in India, causing
25,000 to 30,000 human deaths annually. Control requires
vaccination, public awareness, and managing stray dog
populations.®

In the past year, there have been 13.7 dog bite incidents
per 1,000 children. The majority of bites occurred in male
children (51.5%), children under the age of ten (56%),
and children living in poverty (80%). Primary health
centres and conventional faith healers are the two most
frequent sources of therapy for bites.’

Of the 870 rabies cases, 76.3% were male, 23.7% female,
and 23.4% aged 11-20. Dogs caused 98.04% of bites,
86.2% of which were unprovoked. Lower limbs were
bitten in 77.9% of cases. Males dominated for 20 years
(31% of students). 94.2% of class Ill bites were from
stray animals; 56.2% applied indigenous remedies
promptly.”8

A total of 2612 fresh animal bite victims were
interviewed (exit interview) from the anti-rabies centres
(ARCs). Dog bites caused maximum. Second most
common biting animal was cat, followed by others. In this
study 68.3% animal bite victims were males and 31.7%
were female, 29.3% in age group of 2-19 years. 8.9% had
category Il exposure as per the WHO classification.®

In a cross-sectional study at Sassoon Hospital, 587 animal
bite cases were analysed. Most were male (79%) and
children (0-14 years) accounted for 52.8%. Dogs caused
94.4% of bites, with 30% being pet dogs and 38.02% of
them immunised. Stray dogs were responsible for 94% of
bites in the total of 587 cases. Children under 15 were
found to be more likely to provoke a bite (p<0.05).
Among the cases, 59% fell under category Il bites. Lower
extremities were affected in 89.8% of cases.'%!!

Young males were most affected, with category 11l dog
bites being common on lower limbs (57.6% and 58.8%,
respectively). About 49.0% were bitten by dogs and
45.1% by cats. Stray animals accounted for most attacks
(57.8%). Prompt preventive measures and improved

medical care are necessary to reduce the incidence and
consequences of animal bites.'213

In a study of 362 brain samples, 83.1% showed positive
results for rabies. The cases increased over time (p =
0.01), with higher occurrences in the winter and fall.
Ecologically, decreased rainfall was correlated with
animal rabies resurgence (r = 0.34, P = 0.001) in Kerman
province.*

The study reported an annual incidence of 35.31 per
1,000 people for animal bites and envenoming. Dog bites
were most common (51.4%), followed by scorpion bites
(23.6%). Many sought faith healers (38.9%), and 70.8%
received appropriate health facility treatment.*>16

METHODS

Data has been collected from the anti-rabies clinic of
Agartala Government Medical College, Agartala, for the
time period January 2018 to March 2021. The time
schedule was chosen on the basis of the availability of
data. Another important reason was the COVID-19
pandemic situation in the state. The data has been
classified in such a way to maintain a time schedule
according to pre-lockdown, during lockdown, and post-
lockdown. Among these data, important parameters such
as gender, socio-economic status, type of animals,
category of bite, etc. are chosen for analysis purposes.

A cross-sectional study has been conducted to investigate
the animal bite patterns among the cases referred to the
ARV centre of AGMC and GBP Hospital in Agartala,
Tripura, during the period 2018-2021. Incomplete data
were excluded from the analysis. Parameters like Age
group, Gender, socioeconomic status, biting animals, and
category of bites are included in this study. We evaluate
the frequency distribution of the factors that we just
mentioned; from that, we see what is the highest and
lowest frequency of those factors, and secondly, we use
the same technique for the respective factors with respect
to time and analyse various factors status. We mainly
studied, firstly, the factors in various combinations, e.g.,
We make cross-tabulations of biting animals according to
gender, socio-economic status, category of bites, and age
category, respectively. We also used combinations, such
as the biting category, with other factors. Secondly, we
studied bite patterns with respect to time, yearly as well
as monthly, to see any seasonal changes in bites. As
people take doses, namely the first dose taken in our
study, we consider it as the number of bites by the animal.
We have data on categories of bites such as type 1, II, IlI,
and missing (which is unidentified) according to the
wound caused by the bite.

Data analysis was done with the software called
Statistical Package for Social Sciences (SPSS) from IBM
(licensed version at Department of Statistics, MBB
College).
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RESULTS

In this study, a total of 2612 samples from the period
2018-2021 have been considered for analysis purposes.
We have parameters called age category, gender,
socioeconomic status (SES), biting animals, category of
bites, first dose taken annually, first dose taken monthly,
etc. The analysis part has been subdivided into two
sections, viz. Section A contains a bar diagram of age
category vs. biting percentage, a bar diagram of socio-
economic status and biting percentage, a bar diagram of
biting animals and their percentage, a category of bites
and their percentage, instead of, section B contains the
first dose taken yearly and their percentages: First dose
taken yearly with age category, first dose taken yearly
with SES, first dose taken with gender, first dose taken
yearly with biting category, first dose taken monthly, and
first dose taken monthly with biting animals.

Section A
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Figure 1: Bar diagram of age category vs biting
percent.

We find most of the victims were male (1785), which is
68.3% under the age group of adults (20-39), which is
41.7%, followed by middle-aged adults (40-59), which is
22.6%. Children (5-12) were more exposed (13.71%) to
animal biting compared to teenagers (13-19) having
(12%) shown in Figure 1.
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Figure 2: Bar diagram of socio economic status and
biting percent.

Most of the victims belong to the APL (70.79%) category
with regards to socio-economic status, followed by BPL
(20.64%) and others (8.58%) in Figure 2.
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Figure 3: Bar diagram of biting animal vs their
percentage.
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Figure 4: Category of bite and their percentage.

Most of the animal bites were dog (57.58%), followed by
cat (21.36%), others (e.g., monkey) (2.68%), and missing
(18.38%) (unidentified by patients) (Figure 3).
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Figure 5: First dose taken yearly and their percentage.

Most of the bites were second-category bites (blood came
out after the wound). 71.17% followed by missing bites
(that couldn't be identified by the doctor but have been
treated) 9.37%, the third category bites (8.92%), and the
first category is 0.54% (Figure 4).
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We analyse the data yearly and monthly as well, and we
see that in the year 2019, it was the highest (35.01%)
frequency of animal bite, followed by 2020 (28.21%),
2021 (18.72%), and 2018 (18.06%) in Figure 5.

In 2019, there was the highest frequency of animal bites
for all age groups except senior citizens, and they (senior
citizens) were mostly exposed to the year 2020 (Figure

6).
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was highest in 2020 (Figure 7).
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Figure 8: First dose taken with gender.

In the year 2019, males had the highest frequency of
animal bites compared to other years, and females had the

Figure 9: First dose taken yearly with biting category.

We have seen an important pattern in the years to come in
the bite category. The missing category bites were highest
in 2018 and started decreasing in successive years from
2018 to 2021, while on the other hand, third category
bites (the most severe) are increasing through the
successive years from 2018 to 2021 (Figure 9).

When we analyse monthly data on biting animals, we find
that most of the bites are due to dogs, followed by cats,
missing people, and others. For dogs and cats, the
frequency stays at its peak for the months of January,
February, March, and April; on the other hand, missing
animal bites were higher in May, June, and July (Figure
10).
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Figure 10: First dose taken monthly with biting animal.

DISCUSSION
Demographics and socioeconomic factors

Male individuals, particularly adults in the age group of
20-39, were the most vulnerable to animal bites.!
Children aged 5-12 were more exposed to animal bites
compared to teenagers (13-19) and (10-11). Most victims
belonged to the Above Poverty Line (APL)
socioeconomic category, followed by Below Poverty Line
(BPL) and other categories.

Biting animals

Dogs were the primary cause of animal bites, followed by
cats and other animals like monkeys.? A notable
percentage of bites were from unidentified animals.

Category of bites

Second-category bites (bleeding occurred after the
wound) were the most common, followed by missing
bites (treatment was provided, but the doctor couldn't
identify the animal). Third-category bites (severe bites)
showed an increasing trend over the years.3

First dose taken analysis

Animal bites showed a varying frequency across different
years, with 2019 having the highest frequency, followed
by 2020, 2021 and 2018. The age distribution of first
doses taken aligned with the overall distribution of animal
bites, with the highest frequency in 2019. APL
individuals consistently had the highest frequency of first
doses taken across all years. Male individuals had the
highest frequency of first doses taken in 2019, while
females had the highest frequency in 2020. Missing
category bites decreased over the years, while third
category (severe) bites also increased by.*?

Monthly analysis

Animal biting incidents were more frequent during the
winter months (December to March) and lower during the
months of June to October.

Dog and cat bites were most frequent during the winter
months, while missing animal bites were higher during
the summer months.

Overall, the study suggests that male adults, especially
those in the (20-39) age group, are at higher risk of
animal bites, with dogs being the primary cause. The
socioeconomic status of victims influenced the frequency
of bites and the first doses taken. Additionally, the
severity of bites appeared to be increasing over the years.
The timing of animal bites showed a correlation with
seasonal variations, with higher incidents during the
winter months. These conclusions provide insights into
the patterns of animal bites and the effectiveness of the
first doses taken, which could guide public health
interventions and awareness campaigns.

CONCLUSION

In summary, this study reveals significant insights into
the dynamics of animal bites and first-dose uptake. Male
adults within the 20-39 age group emerge as a high-risk
category for animal bites, particularly those inflicted by
dogs. This vulnerability extends to children (5-12) and
teenagers, warranting attention. The above-poverty line
demographic appears most affected, with notable
incidents of second-category bites and a concerning
increase in severe bites over time.

The correlation between first dose administration and bite
trends underscores the importance of prompt medical
response. Notably, first dose uptake aligns with
socioeconomic status, with individuals above the poverty
line showing better adherence. Additionally, the study
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highlights a seasonal pattern, with the winter months
seeing a surge in animal bite cases, mainly involving dogs
and cats.

These findings emphasise the necessity of tailored
awareness campaigns and targeted interventions.
Strengthening education about animal behaviour,
preventive measures, and the significance of first doses is
crucial. Moreover, strategies addressing the identified
high-risk groups, such as male adults, children, and
teenagers, can contribute to reducing the incidence of
animal bites. Ultimately, by addressing these insights,
public health authorities can work towards enhancing
community safety and well-being.
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