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ABSTRACT
Background. The two-site intradermal rabies vaccination

(IDRV) regimen was recently introduced in Kerala. We aimed
to determine factors associated with exposure of category III
severity among patients seeking prophylaxis against rabies at
IDRV clinics.

Methods. This hospital-based, cross-sectional study was
done at two clinics in Thiruvananthapuram district, Kerala.
Data were collected using a semi-structured questionnaire by
direct interview and 320 patients were included. Bivariate
analysis of quantitative variables was done using t-test and that
of qualitative variables using chi-square test.

Results. The mean (standard deviation) age of patients was
32.4 (19.6) years. Among the 320 cases, 202 (63.1%) had
category III exposure. Lower extremities were the most
frequent site of exposure (146, 45.6%). The most frequent
mode of exposure was being bitten by an animal (214,
66.9%), often a dog. Residence in rural areas, exposure to
dogs and wounds on the extremities had a significant association
with severity of exposure.

Conclusion. Animal exposures were more among people
from rural areas. About two-thirds of exposures which
necessitated post-exposure prophylaxis were category III.
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INTRODUCTION
Rabies has no cure. According to WHO, globally each year about
55 000 (24 000–90 000) people die of rabies of which 20 000
(36%) are in India.1 People are often infected through injured skin
or mucous membrane following a bite or scratch by an infected
animal. Removing the rabies virus at the site of infection by
chemical or physical means and immunization is effective for
protection.2

The intramuscular regimen of antirabies vaccine for post-
exposure prophylaxis (PEP) is a time-tested method. However, its
high cost and non-availability are drawbacks. Studies suggest that
the intradermal route for vaccination is safe and immunogenic as
well as economical especially in rabies-endemic countries with a
low per capita income.3–5 Side-effects such as pain, induration,

itching and fever in both the vaccine groups are comparable.6 The
two-site intradermal rabies vaccination (IDRV) regimen, the
Updated Thai Red Cross regimen was introduced in Kerala in
2008.7

We aimed to assess the factors associated with an exposure of
category III severity among patients seeking prophylaxis against
rabies at the two new IDRV clinics in Thiruvanathapuram district
of Kerala.

METHODS
This hospital-based, cross-sectional study was done at the Rabies
prevention clinic, Medical College Hospital (MCH) and the
IDRV clinic, General Hospital (GH), Thiruvananthapuram, Kerala.
Antirabies vaccine (ARV) administration by intradermal route
was initially started in these two clinics in Thiruvananthapuram
district of Kerala in 2009. The study subjects were patients
seeking rabies prophylaxis after exposure to an animal at these
clinics. These two clinics cater to patients from Thiruvanantha-
puram district, from the neighbouring Quilon district and also
from the neighbouring districts of the state of Tamil Nadu. The
average number of patients attending these clinics together was
about 200 daily with almost 50 new cases.

Category III exposure is defined as single or multiple
transdermal bites or scratches, licks on broken skin; contamination
of mucous membrane with saliva from licks, exposures to bats.
These types of exposures are given priority and warrant immediate
vaccination and administration of rabies immunoglobulin (RIG)
in addition to local treatment of the wound.

A pilot study at the rabies prevention clinic of MCH,
Thiruvananthapuram in March 2010 showed that 56% of patients
had category III exposure. Based on these data, we calculated the
sample size to estimate proportion of patients with category III
exposure to be 75 new patients. It was decided to enrol 2×75
patients each from both the centres because the sampling technique
adopted was a non-probability sampling. Now the overall sample
size was 300. All consecutive patients attending the clinic for
treatment during April–August 2010 were included in the study.
Patients who did not give consent were excluded from the study.
The major outcome variable assessed was WHO category of
exposure to the animal. Other variables studied were
sociodemographic factors, characteristics of the exposure, animal
causing the bite, wound management and treatment-seeking
behaviour of the patients.

Data were collected using a semi-structured questionnaire and
by the direct interview method. Over 350 patients were interviewed
but 320 (91.4%) were included for final analysis after verification
of the questionnaire; 150 from GH and 170 from MCH. The data
are presented as proportions (with 95% confidence interval [CI])
for qualitative variables and mean (standard deviation [SD]) for
quantitative variables. Bivariate analysis of the quantitative
variables was done using t-test and that of qualitative variables
using chi-square test. Information was collected from patients
after obtaining informed consent and the study protocol was
approved by the Institutional Ethical Committee of the Government
Medical College, Thiruvananthapuram, Kerala.
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RESULTS
The mean (SD) age of the patients studied was 32.4 (19.6) years, 94
(29.4%) were in the age group of 0–18 years, 184 (57.5%) were
men, 204 (63.8%) hailed from rural areas and 202 (63.1%) belonged
to the below poverty line socioeconomic group (Table I).

Most bites were caused by dogs (232, 72.5%). A scratch or bite
from cat accounted for 22% (70) of exposures. Seven patients had
been bitten by bandicoots, 6 by rats and 1 had consumed milk from
a suspected rabid animal. Two persons gave a history of monkey
bite. One-third of the exposures (108, 33.8%) were from stray/
wild animals. The animals were not available for observation in
97 cases (30.3%) while 27 (8.4%) animals had features suggestive
of rabies at the time of the exposure.

Of the 320 patients, 202 (63.1%) had category III exposure
(Table II). Category I exposures were not documented because
they were negligible and needed no vaccination. However, 8 such
patients (2.5%) were given the vaccine. The category III exposures
were seen more frequently at the GH (98, 65.3%) than at the MCH
(104, 61.5%).

Lower extremities were the most frequent site (146, 45.6%)
and an animal bite was the frequent cause (214, 66.9%) of the
exposure. Less than half the patients had lacerated wounds (141
[44.1%]; Table II). While all the patients received IDRV, only 146
of 202 patients (72.3%) with category III exposure received RIG.
Only 18 patients (12.3%) received human RIG and the others were
given equine antirabies serum.

Factors associated with category III exposure

For the purpose of this analysis the 8 category I patients were
excluded. The mean (SD) age of patients with category II exposure
was 33.6 (18.7) years while that of patients with category III

TABLE I. Sociodemographic pattern of patients included in the study

Variable General hospital Medical college
clinic (n=150)  hospital clinic

(n=170)

Mean (SD) age (in years) 31.7 (19.0) 33.2 (20.3)
Number of males 0.86 (53.7) 0.98 (58.0)
Residing in rural area 0.76 (50.7) .128 (75.7)
Below poverty line 0.91 (60.3) .111 (65.3)

Occupation
Unskilled labourers .12 (8.0) .15 (8.9)
Semi-skilled labourers 0.28 (18.7) 0.28 (16.6)
Skilled labourers 0.5 (3.3) 0.9 (5.3)
Professionals .10 (6.7) .14 (8.3)
Students 0.50 (33.3) 0.49 (29.0)
Others 0.45 (30.0) 0.54 (32.0)

Values in parentheses are percentages unless stated

TABLE II. Comparison of site and nature of exposure among
patients visiting the two clinics

Exposure General hospital Medical college
clinic (n=150) hospital clinic

(n=170)

Category III 98 (65.3) 104 (61.5)
During day 99 (66).0 136 (80.5)
Due to animal bite 111 (74).01 103 (60.9)
Lacerated wound 56 (37.3) 85 (50.3)
Exposure provoked 104 (69.3).. 51 (30.2)
Bite on lower limbs 76 (50.7) 70 (41.4)

Values in parentheses are percentages

TABLE III. Factors associated with category of exposure

Factor Category II Category III p value

Male 98 (62.4) 81 (52.2) 0.07
Residence: Rural 79 (50.3) 119 (76.7) <0.001
Animal causing exposure: Dog 92 (58.5) 133 (85.8) <0.001
Time of exposure: Day time 125 (79.6) 132 (85) 0.99
Site of bite: Extremities 152 (96) 129 (83.2) <0.001
Nature of the animal: Wild 51 (32.5) 55 (35.5) 0.576
Provoked bite 85 (54.1) 71 (45.8) 0.141
Animal had features of rabies 13 (0.08) 10 (0.06) 0.547

at time of bite

Values in parentheses are percentages

exposure was 31.6 (21.0) years (p=0.36). Patients residing in rural
areas, those who had been bitten by dogs and those with wounds
on the extremities were more likely to have a category III wound
(Table III).

Treatment-seeking behaviour
Among the 320 patients, 301 (94.1%) had washed their wound
with soap and water soon after the exposure. While 127 of 150
patients (84.7%) who reported to the GH came directly to the
clinic for treatment, 4 patients had first approached a private
doctor and the remaining (19) were referred from other peripheral
healthcare centres. Among the 170 patients who attended the
MCH, only 83 (49.1%) came directly to the clinic, 10 patients had
visited a private practitioner and the rest had been referred from
peripheral healthcare institutions.

About half the patients (168, 52.5%) sought treatment within
24 hours of exposure, 84 (26.3%) came within 48 hours of
exposure but 7 took two weeks or more after the exposure before
seeking their first consultation. Fifteen (4.7%) patients had
previously been bitten by an animal.

DISCUSSION
A demographic pattern dominated by men and children among
patients bitten by animals has been documented previously.7,8 In
a cross-sectional study of 250 patients attending the antirabies
clinic of Sassoon Hospital, Pune, children in the age group of 0–
14 years accounted for a very high proportion (52.8%) of cases
compared to our study.8 This may be because of lack of access to
treatment facilities, socioeconomic factors or other social reasons.

Dogs, domestic or stray, are responsible for many of the animal
bites.9,10 In a national multicentric rabies survey, it was found that
dog bite was the most common (91.5%), mostly stray dogs (63%),
followed by cats (4.7%).9

Our study shows that among patients seeking treatment for
animal bites, the frequency of category III wounds was high. In a
multicentric study that assessed the epidemiology of animal bites
and rabies in India, 63% patients had category III exposure.10 As
a category III wound requires administration of RIG along with
active immunization, a high proportion of category III exposure
translates to a high cost of treatment and pressure on the public
health system because RIG is expensive. In agreement with other
epidemiological studies, we too found that the most common site
for bites were the extremities.11 The short height of an animal
makes the lower limbs of people easily accessible while the
instinctive attempt to protect oneself exposes the upper limbs.

More than 90% of patients in our study washed the wound soon
after exposure. This could be used as a surrogate measure of
peoples’ knowledge and attitude. However, national-level data
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revealed that a high proportion of those who suffer animal bites
do not wash their wounds with soap and water (39.5%).1

Limitations
Since both the clinics included in the study were tertiary referral
centres, it is possible that patients with higher category wounds
were referred to these clinics. We included patients who sought
treatment for the first time and hence are unable to ascertain
compliance and outcomes of our patients.

As in other studies, we too found that animal bites were more
among males and people from rural areas. Children also comprised
an important group among our study patients. About two-thirds of
exposures which necessitated PEP had category III wounds.
Residence of the patients in rural areas, exposure due to dogs and
wounds on the extremities of the victim were the three factors
which showed significant association with category III exposure.
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