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ABSTRACT

Objective: To assess the knowledge of epidemiology, transmission, prevention and control of rabies and to find the effect of an
educational intervention in paramedical students of HITEC-IMS, Taxilla.

Study Design: Quasi-experimental study.

Place and Duration of Study: HITEC-IMS, Taxilla, from Mar to Sep 2019.

Methodology: Study was carried out among paramedical students enrolled in 2 years diploma course in HITEC-IMS, Taxilla.
Students were included by non-probability consecutive sampling.

Results: Out of the total of 89 participants, the fatality of rabies was identified by 63 (70.8%) respondents in pre-test and by
84 (94.4%) respondents in post-test (p<0.001). Less than half of the participants knew about bats as a reservoir of rabies (22,
24.7%) in pre-test that raised to 59 participants (66.3%) in post-test (p<0.001). The proper sequence of protocol for post-
exposure prophylaxis (PEP) in un-vaccinated persons was identified by 42 (47.2%) respondents with an improvement of 27%
in post-test (p<0.001). Proper order of rabies post-exposure prophylaxis (PEP) vaccine schedule in humans were identified by
16 (18.0%) respondents with an improvement of 6% in post-test (p=0.031).

Conclusion: Knowledge of reservoir, mode of transmission, prevention and control of rabies after educational intervention

showed a significant increase in the students.
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INTRODUCTION

Rabies is a zoonotic viral disease caused by the
family rhabdovirus of genus Lyssavirus.! Rabies is a
neglected tropical disease and is considered one of the
fatal preventable communicable diseases around the
globe.! High burden of rabies is reported in developing
countries including Pakistan.? Rabies affect all mam-
mals (bats, wolves, jackals, mongoose, skunks, cats,
and foxes) and is transmitted to animals and humans
through close contact with saliva from infected animals
by bites, scratches, licks on broken skin or mucous
membranes etc.2’ On entry in humans, the virus can
cause devastating consequences such as encephalitis
and death without timely post-exposure prophylaxis.
13 Moreover, Rabies cost immense loss of life with
61,000 deaths per year worldwide and is ranked 11th
most deadly infectious disease.* Thirty thousand dea-
ths due to rabies are reported in Subcontinent alone,
followed by Africa. In India and Bangladesh, the inci-
dence of human deaths related to rabies is around 30
and 14 cases per million annually. A high incidence of
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mortality from rabies is reported in Asia (58%) and
South Asia (45%).5 In Pakistan, fifty thousand cases of
dog bites and 6000 deaths occur annually, highlighting
the importance of preventing this disease.* Rabies is
100% preventable with timely administration of post-
exposure prophylaxis to the human victims and can be
controlled through mass vaccination of domestic dogs,
which is quite cost effective.®” Dogs are responsible for
the 95% cases of rabies transmission in humans compa-
red to several other carnivorous animals.® Oral trans-
mission of the rabies virus has only been recorded ex-
perimentally.® No transmission cases through consum-
ption of cooked meat or dairy products have been
reported.

Pakistan faces challenges to answer the WHO call
to eliminate dog-mediated human rabies by 2030 as
rabies has complex transmission dynamics. Prevention
and correct management are of utmost concern for
health care workers and the general population. Awa-
reness helps to prevent this deadly infection requiring
prompt care and management.310 A public sensitiza-
tion campaign is needed in Pakistan to promote app-
ropriate rabies prevention (washing bite wounds and
PEP) and control (dog vaccination) measures. The
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purpose of the study was to assess the various aspects
of this fatal communicable disease.

METHODOLOGY

This was a quasi-experimental study conducted at
Paramedical School HITEC-IMS, Taxila, after taking
ethical consent from Institutional Ethical Review Com-
mittee (ERC/19/04). The study was carried out from
March to September 2019. Students were included by
non-probability consecutive sampling.

Inclusion Criteria: Paramedical students enrolled in 2
years diploma course were included in the study.

Exclusion Criteria: Non-consenting students were
excluded.

The sample size was calculated using the Rao
sample size calculator with a 5% margin of error and
95% confidence level. The sample size came out to be
88.

Ninety-nine (99) students from the first and
second year agreed to participate in the study after
written consent and were included the pre-interven-
tion education session. Only 89 students were available
for the post-intervention education session.

A research questionnaire was designed after an
extensive literature search by adopting the questions
used in previous studies by Singh et al, and Auplish et
al.1112 Then questionnaire was pilot tested on 23 para-
medical students. In addition to certain baseline infor-
mation, the questionnaire measured the knowledge
through binary assessment against all the variables
such as epidemiological aspects, mode of transmission,
clinical signs of rabies in animals, pre-exposure prop-
hylaxis (PrEP) and post-exposure prophylaxis (PEP),
including vaccines/immunoglo-bulins, control of
rabies transmission in canines and one health concept
(the link between the health of people, animals, and
humans).1314

Pre-testing assessment was performed by using
the questionnaire before educational intervention.
The duration of educational intervention was one and
a half hours. The intervention was delivered in two
phases: lecture with audio-visual aid for one hour on
topics covering rabies epidemiology, clinical features,
prophylaxis, vaccination and control of transmission in
canines and the importance of “one health concept”
followed by a,’®> min short film on the re-emphasis of
same aspects.!> Fifteen minutes were given for a ques-
tion-answer session and discussion among the stud-
ents. Later, after three and a half months, the same
questionnaire was used to collect post-test data.

Statistical Package for Social Sciences (SPSS)
version 27. Frequency and percentages were recorded
for categorical variables. Mean and SD were calculated
for continuous variables. Association was determined
by using McNemar’s paired difference of proportions
test. The p-value of <0.05 was considered statistically -
significant.

‘RESULTS

A total of 89 completed questionnaires from both
the pre and post-intervention sessions were included
in the study. Out of the 89 students, 56 (62.9%) were
females with a mean age of 21.5 + 2.73 years. The mini-
mum age recorded was 19 and the maximum age was
27 years. The socio-demographic characteristics were
shown in Table-I. All the participants were aware of
rabies and its human transmission. Participants were
asked about the fatality of rabies, and it was identified
as by 63 (70.8%) respondents in pre-test and 84 (94.4%)
in post-test (p< 0.001).

Table-I:  Socio-demographic  characteristics of study
population (n=89).
Parameters n (%)
Mean Age 21.5 +2.73 years
16-19 years 31(34.8%)
20-23 years 38 (42.7%)
24-27 years 20 (22.5%)
Gender
Male 33 (37.1%)
Female 56 (62.9%)
Year of Study
First year 61 (68.5%)
Second year 28 (31.5%)
Respondents were asked to identify the

reservoir of rabies in animals. Dogs were identified by
83 (93.3%) participants in pre-test as compared to 87
(97.8%) in post-test (p=0.125). Bats as a reservoir were
rightly identified by 22 (24.7%) respondents in pre-test
and 59 (66.3%) in post-test (p<0.001) as shown in Table-
IL.

Table-Il showed the comparison of correctly
chosen options regarding transmission routes of rabies
virus in humans. The correct options of transmission
of the rabies virus through rabid animals (saliva, licks,
scratches, bite) were identified by 34 (38.2%) students
in pre-test and 79 (88.8%) in post-test students
(p<0.001).

Seventy-seven (77%) of the participants were
aware of the importance of proper wound manage-
ment of animal bites. Participants were asked to iden-
tify the correct rabies post-exposure prophylaxis (PEP)
vaccine schedule for an unvaccinated person and the
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proper anatomic site of rabies vaccine administration
in humans (Table-III).

Table-II: Pre and post-test comparison of right options regarding
reservoir and transmission routes of rabies virus (n=89).

Correctly Correctly
Parameters Identified Identified p-
Responses (n%). |Responses (n%).| value*
Pre-Test Post Test
Reservoir of Rabies
Dogs* 83 (93.3%) 88 (99%) 0.125
Cats* 31 (34.8%) 78 (87.6%)
Bats® 22 (24.7%) 59 663% | U1
Squirrels** 35 (39.3%) 40 (44.9%) 0.063
Pigeons** 38 (41.8%) 44 (48.4%) 0.031
Transmission routes of rabies virus
Through rabid
animal (saliva, 34 (38.2%) 79 (88.8%) <0.001
licks, scratches*
Virus entry
through normal
(intact) skin or 49 (55.1%) 77 (86 <0.001
through inhaled
air**

*Rightly Identified Correct Options, **Incorrect Options, Correctly Identifie.

Table-III: ~ Post-exposure prophylaxis (pep) protocol as
precautionary measures and for potential rabies exposure (n=89).
Correctly Correctly
Variables identified identified p-
responses (n%), responses (n%) | value*
Pre-test Post test

Time required time to

wash the wound with| 59 (66.3%) 79 (88.8%)

soap-water®

Suturing the wound**| 36 (40.4%) 43 (48.3%) <0.001

Proper sequence of '

Protocol for Post-

exposure prophylaxis| 42 (47.2%) 69 (77.5%)

(PEP) in unvaccinated|

person***

Proper order of Rabies

post-exposure

prophylaxis (PEP) 16 (18.0%) 22 (24.7%) 0.031

Vaccine schedule in

humans*****

Proper anatomic site

of Rabies vaccine 33 (37.1%) 79 (88.1%) | <0.001

administration in

humans*****

*Wash with running water and soap for a minimum of 15 mins, **Suturing
the animal bite wound is not recommended, ***Clean/ wash wound, administer
human rabies immune globulin (HRIG) start rabies PEP vaccine series (Rabies
Vaccine Vero Cell), ***Day 0,3,7, 14 and 285,****Deltoid area. *P-values
calculated using McNemar’s paired difference of proportions test.

Immunization of stray dog population to control
rabies in canines was the only correct option chosen by
34 (38.2%) students and 75 (84.3%) students in pre and
post-test (p<0.001). Most of the participants 84 (94%) in
the pre-test knew about the one health concept, which
increased to 88 (99%) in the post-test.

DISCUSSION

Our study revealed that knowledge, regarding
epidemiology and post-exposure prophylaxis was en-
hanced after the educational intervention. A study re-
cently conducted in Pakistan reported that the majority
of the people were aware of the rabies with 38.7%
not knowing the signs and symptoms, only 2.9% were
aware of the main source of spreading rabies.’®> The
study conducted in Meda Welabu district, Bale zone,
Ethiopia, by Desa et al, reported that most of the par-
ticipants (88%) have heard of rabies and 52.5% knew
dogs as the reservoir of rabies.!* Similarly, a study
done in Sri Lanka reported 99% of the general popula-
tion knowing about rabies, whereas in our study,
93.3% of paramedical students knew about dogs being
the reservoir in pre-test with an improvement of 99%
in post-test.1>

A recent analysis conducted in Brazil reported
that between 2008 and 2016, patients were bitten main-
ly by domestic dogs and cats (with an annual incidence
per state: 258 dog bites/100,000 persons and 41 cat
bites/100,000/ year).16

The educational intervention appeared highly
successful in improving knowledge of our study parti-
cipants, especially in improving the knowledge of post
-exposure precautions.!” In another study 67% partici-
pants knew the proper method of first aid, i.e., imme-
diate washing of the wound with soap under running
water. Prior to the educational sessions, only 57.3%
students were aware of the ineffective role of traditio-
nal medicine in the prevention and treatment of
rabies.!8

In our study, there was 40% increase in the
knowledge of students regarding post-exposure pre-
cautionary steps after the training. Whereas, in a simi-
lar study done by Auplish et al, there was a 40% inc-
rease in the knowledge of study participants regarding
rabies post-exposure prophylaxis (PEP) vaccine sche-
dule after the educational session.!?

This study was aimed to assess the knowledge of
epidemiology, prevention and control of rabies among
health professionals to strengthen rabies control and
elimination strategies. The results of this study could
be used to implement rabies-training programs in
Pakistan and other high exposure areas to improve
rabies control and management. The results will
serve as indicators to strengthen existing policies and
actions and provide a baseline for future evaluation of
Pakistan's national rabies elimination program by 2030.
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Conflict of Interest: None.
Authors’ Contribution

HS: Conception and study design conduction of educational
session both pre and post test, data acquisition, statistical
analysis interpretati on of results write up of manuscript, SM:
Conception drafting manuscript, interpretation of results
approval of final version to be published, TNJ: Interpretation
of results critical review and proof reading, UH: Interpreta-
tion of results critical review and proof reading, MS: Data
entry critical review and conclusion, RG: Statiscal analysis
and interpretation of results.

REFERENCES

1. Singh R, Singh KP, Cherian S, Saminathan M, Kapoor S, Manjun-
atha GB, et al. Rabies-epidemiology, pathogenesis, public health
concerns and advances in diagnosis and control: a comprehen-
sive review. Vet Q 2017; 37(1): 212-215,

2. Ahmad W, Naeem MA, Akram Q, Ahmad S, Younus M. exp-
loring rabies endemicity in Pakistan: major constraints & possi-
ble solutions. Acta Trop 2021; 1(1): 106011-106011.

3. Barecha CB, Girzaw F, Kandi RV. Epidemiology and public
health significance of rabies. Perspect Clin Res 2017; 5(1): 55-67.

4. QiL,SuK, Shen T, Tang W, Xiao B. Epidemiological charac-teris-
tics and post-exposure prophylaxis of human rabies in Chong-
qing, China, 2007-2016. BMC Infect Dis 2018; 18(1): 1-7.

5. Acharya KP, Subedi D, Wilson RT. Rabies control in South Asia
requires a One Health approach. One Health 2021; 12(1): 1-9.

6. Siddiqui A, Ahmed A, Tanveer M, Arshad A. The crux of Pakis-
tan's prolonged rabies vaccine shortage: A rising mortal threat in
the COVID-19 pandemic. ] Med Virol 2021; 93(9): 5221-5222.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Rupprecht C, Kuzmin I, Meslin F. Lyssaviruses and rabies:
current conundrums, concerns, contradictions and controversies.
F1000 Res 2017; 6(1): 184.

Kaneko C, Omori R, Sasaki M, Kataoka-Nakamura C, Simulundu
E, Muleya W, et al. Domestic dog demographics and estimates of
canine vaccination coverage in a rural area of Zambia for the
elimination of rabies. PLoS Negl Trop Dis 2021; 15(4): e0009222.
Okeme SS, Kia GS, Mshelbwala PP, Umoh JU, Magalhdes RS.
Profiling the public health risk of canine rabies transmission in
Kogi state, Nigeria. One Health 2020; 10(1): 100154.

Gold S, Donnelly CA. Rabies virus-neutralising antibodies in
healthy, unvaccinated individuals: What do they mean for rabies
epidemiology. PLoS Negl Trop Dis 2020; 14(2): e0007933.

Singh A, Agarwal M, Singh A, Katyal R, Joshi HS, Khan S.
Knowledge about first aid, wound management and vaccination
for the cases of dog bite: a cross-sectional study among the stu-
dents of a management and technology institute in western Uttar
Pradesh. Int ] Community Med Public Health 2018; 5(1): 280-283.
Auplish A, Clarke AS, Van ZT, Abel K, Tham C, Bhutia TN, et al.
Estimating the intra-cluster correlation coefficient for evaluating
an educational intervention program to improve rabies aware-
ness and dog bite prevention among children in Sikkim, India: A
pilot study. Acta Trop 2017; 169(1): 62-68.

Khan A, Ayaz R, Mehtab A, Naz K, Haider W, Gondal MA, et al.
Knowledge, attitude & practices (KAPs) regarding rabies ende-
micity among the community members, Pakistan. Acta Trop
2019; 200(1): 105156.

Desa G, Birasa D, Deneke Y, Oljira D. Assessment of knowledge,
attitude and practice (KAP) of community toward rabies in me-
dawelabu district, Bale Zone, Ethiopia. Int ] Res 2020; 8(3): 29-42.
Muthunuwan JT, Ganhewa AG, Perera HD, Hishaam M,
Bandara WM. Preliminary survey on knowledge, attitudes and
practices regarding rabies. ] Inf Dis 2017; 7(1): 38-46.

Benavides JA, Megid ], Campos A, Hampson K. Using surveil-
lance of animal bite patients to decipher potential risks of rabies
exposure from domestic animals and wildlife in Brazil. Front
Public Health 2020; 8(1): 318.

Prasanjaya PN, Tosepu R, Rizqiyah N. The influence of public
awareness on prevention of rabies cases in several asian coun-
tries: a review. in IOP conference series: Earth Environ Sci 2020;
465(1): 012007.

Kisaka S, Makumbi FE, Majalija S, Bangirana A. Epidemiology
and preclinical management of dog bites among humans in
Wakiso and Kampala districts, Uganda: Implications for preven-
tion of dog bites and rabies. PloS One 2020; 15(9): e0239090.

Pak Armed Forces Med ] 2022; 72 (1): 267



