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ABSTRACT

Background: A rabies outbreak in dogs occurred on February 22, 2021, in the Samtse Municipality, Bhutan. A rapid response
team (RRT) was activated comprising of human and animal health teams to investigate and contain this outbreak. An assessment of
the knowledge, attitude, and practice (KAP) on rabies was elicited during this period to develop evidence-based education material.
Methods: A face-to-face KAP questionnaire was administered to a volunteer member of 55 households in two communities (Norbuling
and Xing Workshop areas) following the rabies outbreak in the Samtse Municipality from March 15 to 22, 2021. Descriptive statistics
were used to describe the demographic characteristics. The associations between the KAP scores were assessed using the Pearson
correlation coefficient. Results: Of the 55 respondents, 63.6% (35) had poor knowledge, 90.9% (50) and 63.6% (35) reported good
attitude and practice toward rabies. Three (5.5%) participants had not heard about rabies. The other misconceptions were that rabies
can be prevented with antibiotics (67.3%, 37), dressing the bite wounds (20.0%, 11), and seeking treatment from the local healer (5.5%,
3). Correct knowledge was reported on excessive salivation as the sign of the rabid animal (58.2% 32), rabies prevention through
vaccination (81.8%, 45), and seeking medical care on the same day (94.5%, 52). Eighty-nine percent (49) vaccinated their dogs and
domestic animals annually, 100% received post-exposure prophylaxis (PEP) after an animal bite, 78.2% (43) washed the animal bite
wounds with soap and water, and 9.1% (5) would consult the local healer for animal bites. A majority (78.2%, 43) of them agreed
that rabies is a serious public health problem in the Samtse Municipality and 49.1% (27) agreed that the public was adequately
informed about rabies. A positive correlation was observed between the knowledge-practice scores (r = 0.3983, P value = 0.0026),
and attitude-practice scores (r = 0.4684, P value < 0.001). Conclusion: The poor knowledge of rabies in this study needs to be
addressed urgently. The main misconceptions included were that rabies is not fatal, dressing animal bite wounds, and seeking dog
and animal bite care from local healers. Health education should focus on these misconceptions.
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Introduction

Rabies is a zoonotic, fatal, and progressive neurological infection
caused by the rabies virus (RABV) of the genus Lyssavirus and
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family Rbabdoviridae™ In up to 99% of the cases, domestic dogs
are responsible for the rabies virus transmission to humans.”
Yet, rabies can affect both domestic and wild animals. It is spread
to people through bites ot scratches, usually via saliva.’* It is
estimated that globally canine rabies causes approximately 59,000
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deaths in humans with over 3.7 million disability-adjusted life
years (DALY's) and 8.6 billion USD (economic losses annually).P!
Over 95% of the mortality happens in Asia and Africa, where
canine rabies is enzootic. Globally, rabies deaths ate rarely
reported and children between the ages of 5 and 14 years are
frequent victims.[” Treating a rabies exposure, where the average
cost of rabies post-exposure prophylaxis (PEP) is US$ 40 in
Africaand US$ 49 in Asia, can be a catastrophic financial burden
on the affected families whose average daily income is around
US$ 1-2 per person.”

Frequent outbreaks of rabies in animals occurred throughout
Bhutan until 1992.F! However, with the launch of mass dog
vaccination and population control, the incidence of rabies in the
interior parts of the country has been controlled.”! At present,
animal rabies is confined to the south of the country including
Samtse which borders India.'"'? However, sporadic dog rabies
outbreaks occur in rabies-free districts due to the incursion from

the rabies endemic districts.'*' Rabies in humans is reported

infrequently in Bhutan.®*'!

On February 22, 2021, a suspected rabid dog, a juvenile male stray
dog bit many dogs: 16 strays and 11 pet dogs in the Norbuling
and Xing Workshop areas under the Samtse Municipality. It
died on the same day and the rapid field test was positive for
rabies (personal communication). All stray and pet dogs who
were bitten by the rabid dog were quarantined for 45 days and
observed daily twice for any behavioral changes and other rabies
signs. These dogs were provided with PEP during the quarantine.
None of the dogs showed signs of rabies or died of rabies.
A multisectoral rapid response team (RRT) from the health and
livestock agencies visited the outbreak area to investigate and
initiate a control program.

Primary health workers, family physicians, and livestock officials
are the frontline workers in dealing with animal bites and
rabies from domestic animals. Therefore, understanding the
community knowledge, attitude, and practice (KAP) on rabies
are important in devising appropriate educational messages
and responses. Therefore, to understand the community’s KAP
on rabies and explore insights from the affected community, a
quick questionnaire survey was conducted among the residents
of the Norbuling and Xing Workshop areas under the Samtse
Municipality, Bhutan.

Materials and Methods

Study area

Samtse district is in the southwest of Bhutan and shates borders
with the Haa and Chukha districts in the north and east,
Alipurduar and Jalpaiguri districts of West Bengal in the south,
and Kalimpong district of West Bengal and Gangtok district of
Sikkim in the west [Figure 1]. The Samtse Municipality is the
district headquarter of the Samtse district with a population of
5,396 in 2017 with a total area of 4.8 sq. m. In addition, most
people of the Samtse district traveling to other parts of Bhutan
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have to travel through the Samtse Municipality and India through
the Integrated Check Post of Samtse. The survey was conducted
in the Norbuling and Xing Workshop areas. These areas were
purposively selected because a rabid dog was identified in these
areas on February 22, 2021, and stray and pet dogs were bitten
by it.

Survey methodology

A rapid cross-sectional study was conducted in two areas of
the Samtse Municipality. A face-to-face KAP questionnaire was
administered to one household member in all the 55 households
in the area. The questionnaire was divided into four parts: (i)
sociodemographic characteristics; (i) knowledge domain; (iii)
attitude domain, and (iv) practice domain.

The first part included the sociodemographic characteristics
including age, sex, education level, occupation, household income,
household members, children (<12 years), number and types of
pets, number and types of livestock, history of bits, PEP, and
source of information. The knowledge domain consisted of 10
questions including whether they have heard about rabies, signs of
rabid animals, the transmitters and routes of rabies transmission,
prevention of rabies, control of dog-mediated rabies, and home
management of the animal bite wounds. Four questions were on
attitude and it was referred to a person’s opinion or thoughts or
viewpoint toward a given situation ot scenario.'” The six practice
questions were on vaccination of dogs and domestic animals, PEP
following an animal bite, wound management, seeking care from
the local healer, social response, and management of pet animals.

Data analysis

The knowledge domain had 10 questions and each correct
question was scored “1” and “0” for incorrect or do not know
responses. Bloom’s cutoff of 80% (=25.6) was used to determine
good knowledge."¥! The attitude domain (four questions)
was measured on an ordinal scale using a three-point Likert
scale (2 = agree, 1 = don’t know, 0 = no). The practice domain (six
questions) was measured using a five-point Likert scale: strongly
disagree, disagree, neutral, agree, and strongly agree. The neutral
carried O scores while positive attitudes such as agree and strongly
agree carried a score of “1” and “2”. While negative attitudes
such as disagree and strongly disagree were given “-1” and “-2”,
respectively. In the case of negatively quoted questions, reverse
scoring was used. The participants’ average attitude (>4.0) and
practice (>6.0) score was set as a cutoff value for the good

attitude and practice toward rabies.['"”!

Descriptive statistics (frequencies and percentages) were used to
describe the demographic characteristics. Pearson’s correlation
was carried out for the scores of knowledge with attitude and
practice and the scores of attitude and practice, to measure
the relationship between them.” The P-level < 0.05 was
considered significant. The data were entered in a Microsoft
Excel Worksheet (Microsoft Cooperation) and analyzed using
Stata version 16 (Stata Corporation, College Station, TX,
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Figure 1: Map of (a) Bhutan, (b) Samtse district, and (c) Samtse Municipality, Bhutan

USA) software. The study map was developed with ArcMap
10.5.1 (ESRI, Redlands, CA).

Results

Demographic characteristics of the respondents

A total of 55 respondents from 55 households were interviewed
and 60% (33) were males. The average age of the participants
was 34.3 years (range 20—74 years). Nearly half (47.3%, 26) of
participants were in the age group of 20-30 years. Fifty-six
percent (31) completed secondary education and 32.7% (18) were
business persons. Nearly half (43.6%, 24) of the respondents
were in the income level range of between Nu 11,000 and
20,000 (USD1 = Nu 71.50). Thirty-five percent (19) owned
pets with dogs (52.6%, 10) being the commonest. They also
owned other livestock including hens and cows. Friends and
relatives were the commonest sources of information (70.9%,
39), followed by the veterinary public health officials (52.7%,
29) and BBS TV (47.3%, 206). Less than half (20) of the study
respondents had a history of animal bite at least once in their
lifetime, and 80.0% (16) availed of PEP for rabies. However,
four respondents never received PEP after the bite [Table 1].

Respondent’s knowledge about rabies

The knowledge level was poor with 63.6% (35) scoring less
than 25.6 points (<80% of the total score) [Figure 1] with a
mean scote of 24.5 (standard deviation [SD] = 4.1). Three
participants (5.5%) had not heard about rabies. More than half
(58.2%, 32) of the respondents identified excessive salivation as
the common sign of a rabid animal. Whereas, other rabid
signs in an animal including lazy and dull (14.5%, 8), eating
abnormal things (20.0%, 11), and abnormal walking (14.5%, 8)
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were less commonly identified. Most participants reported that
dogs (87.3%, 48), wild dogs (67.3%, 37), and cats (60.0%, 33)
can transmit rabies. Three participants reported that wild birds
can transmit rabies and 20.0% (11) of the respondents reported
that rabies cannot be prevented. However, 67.3% (37) responded
that rabies can be prevented by antibiotics. Nearly all (52) knew
that they should visit the hospital on the same day of the animal
bite. Seven percent (4) reported that no action is required if
the pet/livestock bites another animal or human being. Neatly
82.0% (45) of the participants thought that dog-medicated rabies
can be controlled through vaccination of dogs and education of
the public on rabies. Only 34.5% (19) reported that restricting
the movement of pet dogs can prevent dog-mediated rabies. The
correct home management of dog bites was washing the bite
site- 67.3% (37), applying antiseptic- 45.5% (25), and applying
70% alcohol- 18.2% (10). Wrong home management of dog bite
wounds was dressing in 20.0% (11), applying salt 12.7% (7), and
consulting local healers (5.5%, 3) [Table 2].

Respondent’s attitude about rabies

More than 90.9% (50) had a good attitude [Figure 2] with a
mean of 6.6 (SD = 1.8). Three participants did not know it
was fatal. More than 78.2% (43) agreed that rabies was a public
health problem and only 49.1% (27) agreed that the public was
adequately informed about rabies. About 81.1% (45) agreed that
stray dogs were a problem in the Samtse Municipality [Table 3].

Respondent’s practice about rabies

A good practice toward rabies was reported by 63.6% (35) of the
respondents [Figure 2] with a mean of 8.2 (SD = 3.2). Sixty-six
percent (30) vaccinated their domestic animals including dogs
annually. Most of them (85.5%, 47) strongly agreed to get PEP
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Table 1: Sociodemographic characteristics of the study

Table 1: Contd...

population in Samtse Municipality, Bhutan Variables Categories Number %
Variables Categories Number % PEP
Sex No 4 20.0
Female 22 40.0 Yes 16 80.0
Male 33 60.0 Source of information
Age group Kuensel 18 32.7
20-30 26 47.3 BBS TV 26 47.3
31-40 15 27.2 BBS Radio 16 29.1
41-50 8 14.6 Friends/relatives 39 70.9
51+ 6 10.9 Government officials 29 52.7
Education All of the above 13
No formal schooling 8 14.6 “USD1~Nu 71.50; PEP- post-exposure prophylaxis
Non-formal education 2 3.6
Primary school 6 10.9 after animal bites and 78.2% (43) of them washed the bite site
Secondary school 31 56.4 with soap and water. Of the study participants, 9.1% (5) agreed
Graduate 8 14.6 or strongly agtreed to seek the help of the local healers after an
Occupation animal bite. Around 30.9% (17) of the respondents strongly
Private company 10 182 agreed to keep their pets away from stray dogs and 89.1% (49)
Business 18 32.7 of them vaccinated their pets annually [Table 4.
Housewife 6 10.9
Armed force 4 7.3 . .
Others 7 300 Corr?latlon between the knowledge, attitude, and
Income (Nu)* practlce scores
5,000-10,000 17 30.9 A positive correlation was observed between the
11,000-20,000 24 43.6 knowledge-practice score (r = 0.3983, P value = 0.00206)
21,000-30,000 8 14.6 and attitude-practice score (r = 0.4684, P value < 0.001),
31,0000+ 6 10.9 respectively [Table 5].
Household members
One 3 5.4 . .
204 3 o4 Discussion
ot 21 38.2 In this study, the overall knowledge was poor, but there was
Under 12 years . . .
0 2 - a good attitude and practice toward rabies. The common
’ 1 200 misconceptions were that rabies is treatable and not fatal,
ot 15 273 preventing rabies with antibiotics, dressing animal bite wounds,
Pets and consulting local healers for animal bites. A high proportion
No 36 65.5 of the participants vaccinated their dogs and domestic animals
Yes 19 34.5 annually and all received PEP for animal bites and more than
Pet types (n=19) two-thirds washed animal bites with soap and water. Correct
Cat 6 31.6 knowledge was reported on the signs of the rabid animal as
Dog 10 52.6 excessive salivation, rabies prevention through vaccination, and
Dog & Cat 3 15.8 secking medical care on the same day. A positive correlation
Livestock was observed between knowledge-practice and attitude-practice.
No 45 81.8
i Yes 10 182 Despite regular mass education on rabies by the government,
Livestock types . .
None 45 418 the knowledge level was poor among the study participants
Hen . 127 as opposed to other studies in Bhutan.”"*! Therefore, it is
Cow 1 18 imperative to start regular education on rabies prevention in the
Cow & hen P 3.6 district. Studies in the other parts of the wotld have shown that
Past bites rabies awareness increased following an education campaign.?!
No 35 63.6 The misconceptions identified in this study included that rabies
Yes 20 36.4 cannot be prevented, wild birds can transmit rabies, dressing
Bite site (n=20) animal bites, rabies can be prevented using antibiotics, and
Leg 12 60.0 seeking local healers for animal bites. It is plausible this false
Hand 6 30.0 knowledge could have originated from friends and relatives
Thigh 2 10.0 because two-thirds of the participants’ sources of information
Contd... were friends and relatives as in another study on rabies from

Journal of Family Medicine and Primary Care

Volume 11 : Issue 9 : September 2022



Lhendup and Wangdi: Rabies knowledge, attitude and practice of Samtse Municipality residents

Table 2: Knowledge of rabies, symptoms in animals, and

Table 2: Contd...

treatment of animal bites in Samtse Municipality, Bhutan Questions Response Number Percent
Questions Response Number Percent Home management of
Have heard about rabies? dog/animal bites.
Yes 52 04.5 Washing of bite site 37 67.3
No 3 55 Dress the bite site 11 20.0
Signs of rabid animals. Apply salt 7 12.7
Dropping tail 17 30.9 No action 15 27.3
Excessive salivation 32 58.2 Apply 70% alcohol 10 18.2
Aggressive and red eyes 22 40.0 Apply antiseptic 25 45.5
Laziness and dullness 8 14.5 Consult local healers 3 5.5
Eats abnormal things 11 20.0 PEP- post-exposure prophylaxis
Abnormal walk 8 14.5
Animals that can 100%
transmit rabies. 0%
Dog 48 87.3
Cat 33 60.0 0%
Livestock 18 32.7 70%
Bats 25 45.5 60%
Wild dogs 37 67.3 5 o Good
Wild cats 29 52.7 " Poor
Wild birds 3 5.5 R
Rodents 20 36.4 30%
How can you get rabies? 20%
Bites 52 94.5
10%
Scratch 39 70.9
. . . 0%
Lick intact skin 29 52.7 Knowledge Attitude Practice
Drink milk of rabid cow 31 56.4
Seeing rabid animal 2 3.6 Figqr_e 2: Knowledge, a_tti_tud_e, and practice scores of the study
Contact with urine of 50 90.9 participants, Samtse Municipality, Bhutan
the rabid animal
Can rabies be prevented? other parts of Bhutan, where neighbors were the most common
Yes 44 80.0 source of information.!
No 11 20.0
How can rabies be The study participants showed a good attitude and practice
? . . .
prevented: toward rabies as in the other studies.®'®*! However, a small
Antibiotics 37 67.3 .. .
PED 40 197 percent of the participants thought that the public was not
. . ' adequately informed about rabies. Therefore, mass education
Vaccinate animals 45 81.8 ) ) )
Control dog population 30 545 on rabies should be undertaken immediately because the Samtse
When to visit hospital Municipality is in a high-risk area for rabies. Rabies continues to
after the animal bite? be a serious public health problem in Bhutan as highlighted by
Same day 52 94.5 the participants. This is due to a large number of stray dogs in
>1 day 3 55 the country, estimated to be around 48,379.2? The government
If your pet/livestock spends approximately Nu 9.3 million (USD 142,000) on PEP
bites a man or an animal, h for 7.000 doo bites
what would you do? each year for 7, og bites.
No action 4 7.3
ook after the animal 20 36.4 Some participants sought help from the local healers for animal
Isolate animal 32 58.2 bites as reported in the other studies.”™ This could be due to a
How can dog-medicated strong cultural influence in Bhutan which is involved in all facets
;ﬂbles bf controlled in of most Bhutanese lives. Therefore, educating the local healers
mans: S 45 818 on rabies and animal bites should be considered as was done in
accinate 0gs . . . . .
[29]
Restrict dog 19 345 Vietnam 50 they refer dog and animal bites to the hf)spl'tal for
Education of public 45 318 the appropriate management and encourage the vaccination of
Control stray dog 37 67.3 domestic animals.
population
PEP 43 78.2 There was a serious misconception that rabies was not fatal. Some
Contd... participants had not heard about rabies. Such misconception
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Table 3: Attitude response toward rabies in Samtse
Municipality, Bhutan

Question Response  Number Percent
Is rabies a public health problem?
No 1 1.8
Yes 43 78.2
Don’t know 11 20.0
Is rabies fatal?
No 3 5.5
Yes 43 78.2
Don’t know 9 14.3
Are public adequately informed about
rabies?
No 5 9.1
Yes 27 49.1
Don’t know 23 41.8
Is the stray dog a problem in Samtse
Municipality?
No 4 7.3
Yes 45 81.8
Don’t know 6 10.9

could potentially delay seeking post-exposure care including PEP.
In this study, 20% did not get PEP after an animal bite. Delaying
or not receiving PEP could result in serious outcomes including
death. In 2020, there was one human death due to probable rabies
in the Samtse district.P’” In addition, the risk of rabies spillover to
the Samtse district from India is high due to the porous border
and the Indian state of West Bengal being endemic for rabies.!*4
Therefore, the public should be educated that rabies is fatal and
should seck care after a bite from animals including dogs. This will
significantly help in achieving the national and international goals
of rabies elimination by 2030"" through regularly vaccinating
pets and seeking appropriate post-exposure care.

The first aid measures (e.g, washing bite wounds with soap and
water) and seeking medical care is important for rabies prevention
in humans since most people in developing countries die of
rabies due to failure to seek medical cate in time.P* In this study,
all participants sought medical care for animal bites. A similar
finding was reported in another part of Bhutan.?"! Compared to
other developing countries, the health-secking behavior of people
in Bhutan for PEP is high.”'>%%1 This can be partly explained
due to free health care services in the country including PEP as
enshrined in the constitution of Bhutan.

Most participants identified excessive salivation as the commonest
sign of rabies. Other signs of rabies including dropping tail,
aggressive and red eyes, laziness and dullness, abnormal walking,
and eating abnormal things were less commonly reported.
The knowledge of the signs of rabies is important for prompt
preventive action. Studies have shown that knowledge influenced
the attitude toward the disease.l'”* Therefore, the public should
be informed of the correct signs of rabies during mass education
and campaigns.

Journal of Family Medicine and Primary Care

The correlation analysis results showed a positive correlation
between knowledge-practice and attitude-practice. Similar
findings were reported in other studies.’>** This suggests that
good knowledge and attitude toward rabies can lead to good
practices. Knowledge affects the individual’s behavior and a higher
knowledge level reinforces healthier behaviors.™ Therefore,
increasing the knowledge level of rabies among the population of
the Samtse district can further improve the attitude and practice.

Limitations of the study

The study results should be interpreted considering the following
limitations. First, due to the convenience sampling method,
recruitment bias may have occurred. Second, a small sample size
could not support the stratification of KAP into three groups. Third,
the results may not sufficiently represent the whole population
of the Samtse district and could not be generalized to Bhutan.
Despite these limitations, this is the first KAP study in the Samtse
Municipality and identified knowledge gaps, misconceptions, and
improper practice in the study area. The misconceptions and
knowledge gaps identified in this study should be reinforced during
the community awareness and health education by the public and
livestock officials in the Samtse Municipality.

Conclusion

In conclusion, knowledge about rabies was poor with
misconception on the non-fatal nature of rabies, dressing of
animal bite wounds, and that rabies can be prevented by using
antibiotics and seeking care from local traditional healers.
Therefore, educating the community about rabies should be
started in earnest with the involvement of local traditional healers
through existing advocacy channels such as BBS TV and radio.
An important educational message should include the fatal nature
of rabies, the risk of transmission of rabies by other domestic
animals, and getting PEP following an animal bite. Lastly, it is
recommended to undertake a study with an adequate sample size
to understand the KAP level and covariates of KAP on rabies
in the Samtse Municipality and Samtse district.
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Table 4: Practice response toward rabies in Samtse
Municipality, Bhutan

Question Response Number Percent

I vaccinate my dogs and

domestic animal annually.
Strongly Disagree 1 1.8
Disagree 1 1.8
Neutral 4 7.3
Agree 13 23.6
Strongly Agree 36 65.5

I get post-exposure vaccination
after an animal bite.

Strong Disagree 0 0.0
Disagree 0 0.0
Neutral 0 0.0
Agree 8 14.5
Strongly Agree 47 85.5

I wash animal bite wounds with

soap and water.
Strongly Disagree 1 1.8
Disagree 1 1.8
Neutral 10 18.2
Agree 10 18.2
Strongly Agree 33 60.0

I go to alocal healer after an

animal bite.
Strongly Disagree 35 63.6
Disagtee 13 23.6
Neutral 2 3.6
Agree 3 5.5
Strongly Agree 2 3.6

If T sce rabies suspected dog/

animals, I report to concerned

officials (livestock officer).
Strongly Disagree 3 5.4
Disagree
Neutral 2 3.6
Agree 14 25.5
Strongly Agree 36 65.5

I keep my pet animals in a secure

place away from stray dogs.
Strongly Disagree 1 1.8
Disagree 7 12.7
Neutral 16 29.1
Agree 14 25.5
Strongly Agree 17 30.9

Table 5: Correlation between knowledge, attitude, and
practice scores

Variables Correlation coefficient P
Knowledge- Practice 0.3983 0.0026"
Knowledge-Attitude 0.1944 0.155
Attitude-Practice 0.4684 <0.001"

“significant at P<0.05

of the participants. The participants were allowed to ask
questions or raise any concerns about the study. After they were
thoroughly satisfied with our responses, verbal consent was
obtained before the interview. All data collected in this study were
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de-identified (no personal information) and confidentiality was
maintained during the study and after the study. The data were
maintained in the password-secured folder on the computer with
access only to the researchers.

Key messages

The knowledge of the study participants was unsatisfactory but
reported a good attitude and practice. The main misconceptions
included were that rabies was not fatal, dressing of animal bite
wounds, antibiotics prevented rabies, and seeking local traditional
healers for animal bites. The positive practice included vaccinating
their dogs and domestic animals annually, receiving PEP for
animal bites, and washing animal bites with water and soap.
The misconceptions and knowledge gaps identified in this study
should be reinforced and educated by the treating physicians and
public health workers in the Samtse Municipality.
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