
 

~ 2353 ~ 

The Pharma Innovation Journal 2022; SP-11(7): 2353-2359 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277-7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2022; SP-11(7): 2353-2359 

© 2022 TPI 

www.thepharmajournal.com 

Received: 09-05-2022 

Accepted: 24-06-2022 

 
S Dubey 

Department of VPH & Epidemiology, 

College of Veterinary Science & Animal 

Husbandry, NDVSU, Jabalpur, Madhya 

Pradesh, India 

 

RV Singh 

Department of VPH & Epidemiology, 

College of Veterinary Science & Animal 

Husbandry, NDVSU, Jabalpur, Madhya 

Pradesh, India 

 

B Gupta 

Department of VPH & Epidemiology, 

College of Veterinary Science & Animal 

Husbandry, NDVSU, Jabalpur, Madhya 

Pradesh, India 

 

DK Gupta 

Department of Veterinary Medicine, 

College of Veterinary Science & Animal 

Husbandry, NDVSU, Jabalpur, Madhya 

Pradesh, India 

 

A Nayak 

Department of Veterinary Microbiology, 

College of Veterinary Science & Animal 

Husbandry, NDVSU, Jabalpur, Madhya 

Pradesh, India 

 

A Rai 

Department of Animal Genetics & 

Breeding, College of Veterinary Science 

& Animal Husbandry, NDVSU, 

Jabalpur, Madhya Pradesh, India 

 

R Vandre 

Departments of VPH & Epidemiology, 

Faculty of Veterinary Science & Animal 

Husbandry, SKUAST–J, Jammu, India 

 

R Patel 

Department of VPH & Epidemiology, 

College of Veterinary Science & Animal 

Husbandry, NDVSU, Jabalpur, Madhya 

Pradesh, India 

 

HK Sharma 

Departments of VPH & Epidemiology, 

Faculty of Veterinary Science & Animal 

Husbandry, SKUAST–J, Jammu, India 

 

KK Jadav 

Animal Biotechnology Centre, NDVSU, 

Jabalpur, Madhya Pradesh, India 

 

 

 

 

 

 

 

Corresponding Author 
RV Singh 

Department of VPH & Epidemiology, 

College of Veterinary Science & Animal 

Husbandry, NDVSU, Jabalpur, Madhya 

Pradesh, India 

 

 

 

 

 

 

 

 

 
 

 

Study on rabies control and prevention using 

knowledge attitude and practice in Jabalpur central 

India 

 
S Dubey, RV Singh, B Gupta, DK Gupta, A Nayak, A Rai, R Vandre, R 

Patel, HK Sharma and KK Jadav 

 
Abstract 
Rabies is endemic in India and kills 20000-30000 people every year. Vaccination and awareness are the 

two major tools to develop rabies control strategies that transcend sectoral boundaries. However, the 

status of protective antibody titre post vaccination is seldom checked thereby indicating a gap of 

awareness among the stakeholders. Therefore, the present study was carried out to evaluate the awareness 

of rabies among general public. The statistical analysis of knowledge, attitude and practice was done by 

Bivariate 2 and multivariate general linear model. The awareness study showed significant gaps. 

Multivariate general linear model of the demographic characters of respondents viz. genders, educational 

and occupancy and persons in the household also showed significant difference statistically. The study 

revealed that along with vaccination, evaluation of antibody titre should be made compulsory. The pet 

owners should be made aware of the good dog management practices. The questionnaire-based study on 

knowledge, attitude and practice increases dog owners and non dog owners interest about rabies, 

vaccination and prevention. Such study will be helpful in enhancing awareness and also in reduction of 

risk factors.  

 

Keywords: Rabies control, knowledge attitude, Vaccination and awareness, Lyssavirus 

 

Introduction 

Rabies is caused by neurotropic virus of the genus Lyssavirus in the family of Rhabdoviridae. 

It is an acute, viral encephalomyelitis which affects all warm-blooded animals with mortality 

rate being close to 100% once the clinical signs develop (Vegad and Katiyar, 2008) [23]. It is 

responsible for an estimated 59,000 human mortalities annually worldwide (Gold et al., 2020) 
[8]. Most of the cases are mainly reported from the developing world, especially in Asia 

(56.0%) and Africa (44.0%). About 40% of people are bitten by suspected rabid animals are 

children under 15 years of age (WHO, 2020) [26]. Over 99 percent of human exposures to 

rabies results from the bite of domestic dog (Canis familiaris) due to higher dog population 

and prevailing poor dog ownership practices (Dzikwi et al., 2011)[5]. The annual cost of rabies 

in Africa and Asia was estimated at US$ 583.5 million, most of which is due to the cost of post 

exposure prophylaxis (Knobel et al., 2005) [11]. 

India is numero-uno worldwide with death toll of 20000-30000 humans due to rabies. The 

higher chances of rabies may be due to close proximity between animals and humans, lack of 

awareness about vaccination, lack of managemental practices of bite wound etc (Rimal et al., 

2020) [17]. In India, the incedences of animal bites are 17.4 per 1000 and mostly are by dogs 

(60% stary, 40% pet dogs). A person is bitten every 2 seconds and someone dies from rabies 

every 30 seconds in India (Sudarshan, 2004) [19]. Majority of people who die of rabies are from 

poor or low socio-economic status (Ghosh, 2006) [7]. India spends about 15 billion rupees for 

rabies vaccines alone, exerting a sizeable economic burden on the government (Meslin, 2009) 
[14]. The rabies virus is readily transmitted through contact with infectious saliva, 

transplantation of organs particularly cornea and aerosol transmission in laboratories and bat 

caves, wherein viable viruses are in unusually high density. Rabies viruses have been 

transmitted by ingestion in experimentally infected animals (OIE, 2009) [27]. 

Rabies is maintained in two epidemiological cycles, urban and sylvatic. In the urban cycle, 

dogs are the main reservoir host and the cycle predominates in areas of Africa, Asia and 

Central and South America. The sylvatic cycle is the predominant in Europe and North 

America.
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WHO recommends that about 70% of dogs need to be 

vaccinated to control rabies in a community (WHO, 1989; 

Knobel et al., 2007) [24, 12] but most of the dog population is 

not vaccinated against preventable disease (Ahmed et al., 

2000) [2].  

The knowledge, attitude and practice (KAP) study helps in 

assessing the status of awareness among the dog and non-dog 

owners about rabies, its mode of transmission, associated risk, 

preventive measures etc (Altman et al., 2008) [3]. Scattered 

studies of KAP on rabies have been carried out in different 

parts of India (Prakash et al., 2012) [16]. There are no studies 

of evaluation of antibody titre post rabies vaccination and of 

KAP based study among the general public population in 

Central India. Considering the above facts the present 

investigation was aimed to evaluate immune response to 

rabies vaccination and awareness study to understand the 

knowledge gap. 

 

Ethical approval 

Ethical approval was taken by institutional animal ethical 

committee for conducting research [No.09/IAEC/Vety.2019; 

Dated: 16/9/2019].  

 

Evaluation of Knowledge, Attitudes and Practices 

regarding rabies among the public 

A total of 428 respondents were interviewed from Jabalpur, 

Madhya Pradesh in a random manner. The respondents 

include dog owners (176) and non-dog owners (252), urban 

(263) and rural (165) and students (308). The participation 

was voluntary and data collection was kept confidential to 

meet the ethical considerations. The questionnaire-based 

interview was conducted in order to assess the knowledge, 

attitude and practice of rabies and was designed partly from 

similar such studies conducted elsewhere (Matibag et al.,

2009; Tandon et al., 2017) [13, 20]. The questionnaire consisted 

of both closed and open questions. The designed 

questionnaire for collection of information was comprised of 

4 parts: questions pertaining to the respondent’s socio-

demographic information (age, sex, education level, 

occupation, religion, ethnicity, number of people in the 

household, dog ownership status, location); questions related 

to the knowledge and perception of rabies; questions on pet 

care practices. The sampling includes visitors who came to 

the various clinics, students of Bachelor of Veterinary Science 

(1st and 3rd year), Veterinary Diploma (1st and 2nd year) and a 

school student (11 and 12th class). The volunteers included in 

the study were in the age group of 16 to 67 years. Answers 

were recorded in English and the local Hindi language. 

Data analysis was carried using SPSS software version.16 and 

Microsoft Excel 2007. Descriptive statistics were calculated 

for each variable of interest. General Linear Model 

(MANOVA) and Bivariate 2 test analysis was applied to 

compare the responses of the questions related to socio-

demographic characters of respondents with respects to the 

respondent’s knowledge, attitude and practice of rabies and 

difference between respondents from dog and non-dog 

owners as well as urban and rural areas. A p-value <0.05 was 

considered statistically significant (Snedecor and Cochran, 

1994) [18]. 

 

Results  

The knowledge, attitude and practice study to canine rabies 

showed that people had good information about rabies but 

variation in information and its application were observed 

between different groups about rabies, vaccination, treatment 

and control programme. Statistically, (Bivariate 2 and 

Multivariate) gaps in awareness among different groups were 

observed (Table 4, 5 and Table S2, S3, S4). 

 
Table 1: Response of people to questions related to the Knowledge, Attitude and Practice of rabies from Jabalpur 

 

S. No. Variables 
Response (%) 

Yes No 

1 Have you heard of rabies? 96.45 3.55 

2 Believe rabies is fatal? 93.03 6.07 

3 Believe rabies is transmitted by dogs? 94.31 5.68 

4 Believe that dog should receive rabies vaccine (dog owners)? 76.46 23.54 

5 Believe that bite wound is washed with soap and water? 64.68 35.31 

6 Believe that rabies can be prevented by vaccination of dogs? 95.39 4.61 

7 Believe that rabies can be diagnosed in laboratory? 83.96 16.04 

8 Believe that there are no locally available methods of treatment for dog bite and rabies? 64.85 35.15 

9 Would report to hospital for treatment if bitten by a stray dog? 93.08 6.91 

10 Would report to hospital for treatment if bitten by owned dog? 92.35 7.64 

11 Would report to authorities if there is suspected outbreak of rabies in the community? 89.08 10.92 

12 Would kill stray dog if rabies is suspected? 56.40 43.59 

13 Is stray dog a problem in your community? 74.705 25.295 

14 Believe it is important to control dog population in Jabalpur? 87.51 12.49 

15 Do you support rabies control campaign? 97.4 2.6 

16 Believe it is good to vaccinate your dog? 98.8 1.2 

17 Dog handlers should wear protective clothing? 74.055 26.945 

18 It is good to wash dog bite wounds with soap? 76.645 24.715 

19 Whether dog handlers should take human anti-rabies vaccine? 73.36 26.64 

20 Have you provided shelter to your pet? 73.75 26.25 

21 Do you deworm your pet dog? 92.025 7.975 
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Table 2: Multivariate General Linear Model results of the demographic characters of respondents with respect to Knowledge, Attitude and 

Practice of rabies. 
 

Variable Number (%) Knowledge (p-value) Attitude (p-value) Practice (p-value) 

Gender 
 

0.023* 0.467 0.282 Male 249 (58.17) 

Female 179 (41.83) 

Age 

0.183 0.106 0.989 
16-29 350 (81.77) 

30-41 40 (9.35) 

≥42 38 (8.88) 

Educational level 

0.021* 0.044* 0.022* 

Graduate 49 (11.45) 

Diploma 46 (10.75) 

Higher Secondary 179 (41.82) 

High school 127 (29.67) 

Middle 23 (5.37) 

Primary 04 (0.93) 

Occupation 

0.164 0.019* 0.07 

Student 308 (71.96) 

Farmer 05 (1.17) 

Employee 47 (10.98) 

Business 30 (7.01) 

Dependent/housewives 15 (3.50) 

Unemployed 23 (5.37) 

Dog ownership status 

0.003* 0.955 0.000* Yes 115 (26.87) 

No 313 (73.13) 

Persons in household 

0.000* 0.002* 0.000* ≤5 308 (71.96) 

>5 120 (2.80) 

 P-value below 0.05* was considered to be statistically significant 

 

 
 

Fig 1: Bar diagram showing the response to the questions related to knowledge of rabies 
 

 
 

Fig 2: Bar diagram showing the response to the questions related to attitude of rabies 
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Fig 3: Bar diagram showing the response to the questions related to practice of rabies 

 

Discussion 
Incidence of rabies is a preventable by intensive vaccination 

and neglected tropical disease that can infect all mammals. 

Over 99 % of all human deaths from rabies are caused by the 

bite of domestic dogs (WHO, 2013) [25]. Globally, rabies kills 

more than 59,000 humans annually with more than 60.0% 

cases are concentrated Asia and Africa (Hampson, 2015) of 

which 30 to 50 % was below 15 years of age. The disease is 

endemic in India and kills 20,000 peoples annually.  

Like our investigation, various KAP study have already been 

conducted and such study showed high knowledge regarding 

reservoir status, transmission, vaccination and had a positive 

attitude towards the prevention and control of rabies (Tenzin 

et al., 2021; Fenelon et al., 2017; Beyene et al., 2018) [21, 6, 4]. 

Beyene et al. (2018) [4] also observed negative correlation 

between distance and vaccination. Some workers advocated 

our findings that dog owners had high knowledge of rabies 

and also about its prevention and control (Ntampaka et al., 

2019 and Hagos et al., 2020) [15, 9]. Hagos et al. (2020) [9] 

reported that training increases the knowledge on rabies. Like 

our observation, a study carried out on urban (32.7%), peri-

urban (30.0%) and rural (37.3%) and observed that almost all 

(99.3%) participants had heard about rabies and 88.7% of 

them knew its zoonotic significance (Abdela et al., 2017) [1]. 

Tiwari et al. (2019) [22] observed that the attitudes and 

practices of the respondents towards rabies control was 

positive in households with a high/middle socio-economic 

status but poor in older (>35 years) participants. 

In the present study, the higher knowledge in urban people, 

dog owners, males and smaller families may be due to 

ownership of dogs, higher education and awareness regarding 

various diseases of dogs including rabies from various sources 

like doctors, extension workers, media, books etc. Some of 

the observations showed that non-dog owners had good 

knowledge than dog owners and it may be due to higher 

number of students (significant number from veterinary 

fraternity).  

Variation in KAP based study in different study may be 

attributed to demography viz. urban–rural people, dog owners 

and non–dog owners, interest of people, awareness schemes 

run by government and non–government organization. KAP 

based study helps in assessing the risk factor, enhancing 

knowledge and information regarding rabies and people. 

The present study suggests that there should be regular 

monitoring of anti-rabies antibody titre so that in cases of

vaccine failure the animal may be vaccinated again. This will 

also help in knowing the failure causes and its removal, 

revising/ rescheduling vaccination. KAP study will help in 

assessing the risk and enhancing the level of awareness 

among the people. Such study among the students or children 

below 15 years age and countries like India is useful in 

reducing the incidences from huge population of stray dogs 

particularly in childrens, who are more vulnerable. Therefore, 

it is suggested that to prevent and control the rabies, 

vaccination, their effectiveness and awareness among the 

general public is of outmost importance.   
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Table S1: Response of people to questions related to the Knowledge of rabies 
 

Variables 

/Questions 

Urban 

(Yes, 

%) 

Rural 

(Yes, 

%) 

2 p- 

value 

O.R 

(95% 

CI) 

Dog 

owner 

(Yes, 

%) 

Non -dog 

owner 

(Yes, %) 

2 p- 

value 

O.R 

(95% 

CI) 

Male Female 2 p-

value 

O.R 

(95% 

CI) 

1. Have you heard of rabies? 96.84 96.06 0.148 0.7004 1.347 97.38 99.65 1.0204 0.3124 0.3266 95.6245 97.49 0.1718 0.678 0.4898 

2. Believe rabies is fatal? 91.25 94.8 1.2289 0.2676 0.8168 95.17 95.7 0.1163 0.73303 0.7917 92.622 93.46 0.0823 0.774 0.8480 

3. Believe that rabies is 

transmitted by dogs? 
93.46 95.17 0.3546 0.5515 0.6992 93.97 96.1 0.4211 0.5164 0.6528 95.39 93.12 0.0887 0.7658 1.4301 

4. Believe that dog should 

receive anti-rabies vaccine? 
80.47 72.45 1.7544 0.1853 1.5556 86.80 69.38 9.4406 0.0021* 3.0067 81.4 70.261 3.270 0.7052 1.827 

5. Believe that dog bite 

wound is washed with soap 

and water? 

75.20 54.17 9.6299 0.0019* 2.556 66.05 71.32 0.5793 0.44658 0.7929 71.74 56.558 4.853 0.0275 1.923 

6. Believe that rabies can be 

prevented by vaccination of 

dogs? 

97.64 93.14 1.684 0.194 2.4337 96.3 98.2 0.6873 0.407 0.4898 96.87 93.79 1.682 0.194 2.433 

7. Believe that rabies can be 

diagnosed in laboratory? 
80.27 87.65 2.381 0.1228 0.5455 88.87 97.29 5.8378 0.0156* 0.2268 80.7 87.34 1.339 0.2471 0.637 

8. Believe that there are no 

local methods available for 

treatment of dog bite and 

rabies? 

62.45 67.25 0.5459 0.45993 0.8036 81.3 76.4 0.7406 0.38959 1.34 64.73 64.85 0.021 0.8825 0.957 

 
Table S2: Response of people to questions related to the Attitude toward rabies 

 

Variables/ 

Questions 

Urban 

(Yes, 

%) 

Rural 

(Yes, %) 
2 p-

value 

O.R 

(95%CI) 

Dog 

owner 

(Yes, 

%) 

Non dog 

owner 

(Yes, %) 

2 p-value 
O.R 

(95%CI) 
Male Female 2 p-

value 

O.R 

(95%CI) 

1. Would report to 

hospital for treatment if 

bitten by a stray dog? 

95.82 90.35 2.765 
0.0963

4 
2.6667 94.50 99.9 2.791 0.0973 0.1919 88.15 98.06 7.680 0.0055 0.149 

2. Would report to 

hospital for treatment if 

bitten by owned dog? 

94.85 89.86 
1.801

8 
0.1795 2.111 87.58 76.7 4.195 0.0406* 2.19 92.66 92.26 0.072 0.788 0.115 

3. Would report to 

authorities if there is 

suspected outbreak of 

rabies in the 

community? 

91.71 86.45 1.228 0.2677 1.646 86.9 96.2 5.207 0.0224* 0.2788 92.13 85.66 2.4073 0.120 2.029 

4. Would kill stray dog 

if rabies is suspected? 
63.20 49.61 

3.438

1 
0.0637 1.7027 62.82 53.9 1.668 0.1965 1.4505 57.40 55.309 0.0812 0.7757 1.084 

5. Is stray dog a 

problem in your 

community? 

67.71 81.70 
5.226

7 

0.0222

4* 
0.4665 88.68 79.95 1.778 0.1823 1.6731 70.76 78.1 1.663 0.197 0.658 

6. Believe it is 

important to control dog 

population in Jabalpur? 

81.48 93.54 
7.752

7 

0.0054

44* 
0.2721 95.09 94.9 00 1.0 1.0 86.34 88.73 0.178 0.674 0.8377 

7. Do you support 

rabies control 

campaign? 

95.66 99.14 
2.707

9 

0.0998

5 
0.1939 97.33 94.9 0.5208 0.47048 1.7018 100 94.642 - - - 

 
Table S3: Response of people to questions related to the Practice of rabies 

 

Variables/ 

Questions 

Urban 

(Yes, 

%) 

Rural 

(Yes, 

%) 

2 p-value 
O.R 

(95%CI) 

Dog 

owner 

(Yes, 

%) 

Non dog 

owner 

(Yes, %) 

2 p-value 
O.R 

(95%CI) 
Male Female 2 p-

value 

O.R 

(95%CI) 

1. Believe that it is 

good to vaccinate 

dog? 

99.3 98.3 - - - 100.0 100.0 - - - 99.10 98.605 0.338 0.560 0.4949 

2. Should dog 

handlers wear 

protective clothing? 

86.07 62.04 18.7139 0.000015* 4.4615 85.9 99.1 12.18 0.0005* 0.0620 85.997 79.961 1.134 0.286 1.535 

3. Is it good to 

wash dog bite 

wounds? 

88.86 64.42 17.38 0.00003* 4.551 97.9 95.5 0.6873 0.4071 2.0417 88.43 89.877 0.049 0.824 0.906 

4. Should dog 

handlers take 
82.3 64.4 8.219 0.004145* 2.5625 90.8 67.89 19.456 0.00001* 5.3529 81.01 78.358 0.276 0.599 1.202 
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human anti-rabies 

vaccine? 

5. Would you like 

to provide shelter 

to pet dog? 

88.13 59.27 19.4527 0.00001* 4.7486 89.3 77.3 5.1028 0.02389* 2.4168 80.14 78.981 0.120 0.728 1.128 

6. Do you deworm 

pet dog? 
97.8 86.25 - - - 96.8 99.1 - - - 97.61 96.34 0.148 0.7004 1.347 

 

References 

1. Vegad JL, Katiyar AK. A textbook of veterinary special 

pathology: Infectious diseases of livestock and poultry, 

First Edition. India, Lucknow: International Book 

Distributing Co., Publishing Division, 2008, 74-81. 

2. Gold S, Donnelly CA, Nouvellet P, Woodroffe R. Rabies 

virus-neutralising antibodies in healthy, unvaccinated 

individuals: What do they mean for rabies epidemiology? 

PLoS Negl Trop Dis. 2020;14(2):e0007933. 

https://doi.org/10.1371/journal.pntd.0007933 

3. World Health Organization (2020). Rabies: WHO fact 

sheet. https://www.who.int/news-room/fact-

sheets/detail/rabies. 

4. Dzikwi AA, Umoh JU, Kwaga JKP, Ahmad AA. Rabies 

vaccination and immune status of owned dog in Zaria, 

Nigeria. Niger Vet J. 2011;32(3):204-207. 

5. Knobel DL, Cleaveland S, Coleman PG, Fevre EM, 

Meltzer MI, Miranda MEG, et al. Re-evaluating the 

burden of rabies in Africa and Asia. Bull World Health 

Org. 2005;83(5):360-368 

6. Rimal S, Ojha KC, Chaisowwong W, Shah Y, Pant DK, 

Sirimalaisuwan A. Detection of virus-neutralising 

antibodies and associated factors against rabies in the 

vaccinated household dogs of Kathmandu Valley, 

Nepal. PLoS ONE, 2020;15(4):967. 

7. Sudarshan MK. Assessing burden of rabies in India. J 

Prev Control Rabies India. 2004;6:44-45. 

8. Ghosh TK. Rabies.Proceedings of IX national conference 

of paediatrics infectious diseases, Chennai, India, 2006. 

9. Meslin FX. Appraisal on implementation of intradermal 

rabies vaccination in India - The Kerala experience. 

Department of Control of Neglected Tropical Diseases 

(NTD), Geneva, Switzerland: World Health 

Organization. 2009.  

10. World Organization for Animal Health (2009). OIE 

Terrestial Animal Health Code.2009.http:www.oie.int 

international-standard-setting/terrestrial-code 

11. 11.World Health Organization (1989). Rabies. 

https://apps.who.int /iris/ bitstream/ handle/ 10665/ 

58394/WHO_Rab.Res_89.32.pdf?sequence=1&isAllowe

d=y.http:// www. oie.int/ fileadmin/ Home/eng/ 

Health_standards/ tahm/2.01.17_RABIES.Pdf. 

12. Knobel M, Lankshear C. Online Memes, Affinities, and 

Cultural Production. A new Literacies Sampler, (Eds.) 

New York: Peter Lang. 2007, 199-228. 

13. Ahmed H, Chafe UM, Magaji AA, Abdul-Qadir A. 

Rabies and dog bite: A decade of experience in Sokoto, 

Nigeria. Sokoto J Vet Sci. 2000;2:2-10. 

14. Altmann M, Parola P, Delmont J, Brouqui P, Gautret P. 

KAP of french travellers regarding rabies risk in 

Marseilla, France. J Travel Med. 2008;16:107-111. 

15. Prakash M, Bhatti VK, Venkatesh G. Rabies menace and 

control: an insight into knowledge, attitude and practices. 

Med J Armed Forces Ind. 2012;69:57-60. 

16. Matibag GC, Ohbayashi Y, Kanda K, Yamashina H, 

Kumara BWR., Gamini Perera GIN, et al. A pilot study 

on the usefulness of information and education campaign 

materials in enhancing the knowledge, attitude and 

practice on rabies in rural Sri Lanka. J Infect Dev Ctries. 

2009;3:55–64. 

17. Tandon S, Kotwal SK, Malik MA, Singh M, Kumar D, 

Shafiq M. A Community Based Survey on Rabies 

Control and Prevention using KAP in Jammu, India. J 

Anim Res. 2017;7(6):1019-1028. 

18. Snedecor GW, Cochran WG. Statistical Methods, 

8thEdn., Oxford and IBH Publishing Co., New Delhi. 

1994, 291-293. 

19. World Health Organization. World Health Organization 

expert consultation on rabies second report. WHO 

technical report series, 982. Geneva, Switzerland. 2013.  

20. Hampson K. Estimating the global burden of endemic 

canine rabies. PLoS Negl Trop Dis. 2015;9:3709. 

21. Smith JS, Yager PA, Baer GM. A rapid reproducible test 

for determining rabies neutralizing antibody. Bull World 

Health Organ. 1973;48(5):535–541. 

22. Cliquet F, Verdier Y, Sagné L, Aubert M, Schereffer 

JL, Selve M. Neutralising antibody titration in 25,000 

sera of dogs and cats vaccinated against rabies in France, 

in the framework of the new regulations that offer an 

alternative to quarantine. Rev Sci Tech. 2003;22(3):857-

866. 

23. Ma X, Niezgoda M, Blanton JD, Recuenco S, Rupprecht 

CE. Evaluation of a new serological technique for 

detecting rabies virus antibodies following vaccination. 

Vaccine. 2012;30(36):5358-5362. 

24. World Organization for Animal Health..Rabies, Manual 

of Diagnostics Tests and Vacines for Terrestrial Animals. 

2013. 

25. Ogawa T, Gamoh K, Kanda K, Suzuki T, Kawashima A, 

Narushima R, et al. Rabies immune status of dogs 

brought into the hyogo prefecture animal well-being 

center, Japan. J Vet Med Sci. 2009;71:825-826. 

26. Mugale M, Sandhu BS, Rai TS, Singh CK, Sood NK. 

Serological response to anti-rabies vaccination in 

animals: failure to achieve a protective antibody level in 

Ludhiana, Punjab. Ind J Anim Sci. 2012;83(3):10. 

27. Savaliya BF, Mathakiya RA, Bhanderi BB, Jhala MK. 

Evaluation of phenotypic factors for anti-rabies antibody 

in vaccinated pet dogs. Ind J Virol. 2015.26(4):282-287. 

28. Pimburage R, Gunatilake M, Wimalaratne O, Balasuriya 

A, Perera K. Sero-prevalence of virus neutralizing 

antibodies for rabies in different groups of dogs 

following vaccination. BMC Vet Res. 2017;13(1):133. 

29. Singh MP, Goyal K, Majumdar M, Ratho RK. Prevalence 

of rabies antibodies in street and household dogs in 

Chandigarh, India. Trop Anim Health Prod. 

2011;43;111–114. 

30. Tandon S, Kotwal SK, Malik MA. Assessment of 

serological response to the anti-rabies vaccination in pet 

dog in Jammu: a hospital based study. The Haryana 

Veterinarians. 2017;57(2):147-150. 

31. Gunatilake M, Wimalaratne O, Perera KADN. 

Persistence of antibody titres in adult dogs and puppies 

following anti-rabies immunization. Ceylon J Med Sci. 

https://www.thepharmajournal.com/


 

~ 2359 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 

2003;46:67-72. 

32. Arega S, Conan A, Sabeta CT, Crafford JE, Wentzel J, 

Reininghau B, et al. Rabies vaccination of 6-week-old 

puppies born to immunized mothers: A randomized 

controlled trial in a high-mortality population of owned, 

free-roaming dogs. Trop Med Infect Dis. 2020;5(45):1-

14. 

33. Sowmiya M, Manickam A, Bharathi M, Rathnapraba S, 

Kumar S, Devi R. et al. Status of maternal derived 

antibody against rabies in naive puppies in Chennai. J 

Anim Res. 2019;9(5):697-699. 

34. Pollock RVH, Carmichael LE. Maternally derived 

immunity to canine parvovirus infection: Transfer, 

decline and interference with vaccination. J Am Vet Med 

Assoc.1982;180:37-42. 

35. Muller T, Selhorst T, Schuster P, Vos A, Wenzel U, 

Neubert A. Kinetics of maternal immunity against rabies 

in fox cubs (Vulpes vulpes). BMC Infects Dis. 

2002;2(1):10. 

36. Day MJ. Immune system development in the dog and cat. 

J Comp Pathol. 2007;137:10–15. 

37. Morters MK, McNabb S, Horton DL, Fooks AR, 

Schoeman JP, Whay HR et al. Effective vaccination 

against rabies in puppies in rabies endemic regions.Vet 

Rec. 2015;177:150. 

38. 38. Tasioudi K E, Papatheodorou D, Iliadou P, Kostoulas 

P, Gianniou M, Chondrokouki E, et al. Factors 

influencing the outcome of primary immunization against 

rabies in young dogs. Vet Microbiol. 2018;213:1-4. 

39. Mansfield KL, Burr PD, Snodgrass DR, Sayers R, Fooks 

AR. Factors affecting the serological response of dogs 

and cats to rabies vaccination. Vet Rec. 2004; 

154(14):423–426. 

40. Kennedy LJ, Lunt M, Barnes A, McElhinney L, Fooks 

AR, David NB, et al. Factors influencing the antibody 

response of dogs vaccinated against rabies. Vaccine. 

2007;25:8500–8507. 

41. Jakel V, Ko¨nig M, Cussler K, Hanschmann K, Thiel HJ. 

Factors influencing the antibody response to vaccination 

against rabies. Dev Biol. 2008;131:431-436. 

42. Berndtsson LT, Ann-Kristin J N, Esteban R, Berndt K. 

Factors associated with the success of rabies vaccination 

of dogs in Sweden. Acta Vet Scand. 2011;53:22. 

43. Tenzin Dhand NK, Rai BD, Changlo Tenzin ST, Sheten 

K, Ugyen P, Singye K, et al. Community- based study on 

knowledge, attitudes and perception of rabies in Gelephu, 

south-central Bhutan. Int Health, 2021;4(3):210-219. 

44. Fenelon N, Dely P, Katz MA, Schaad ND, Dismer A, 

Moran D. Knowledge, attitudes and practices regarding 

rabies risk in community members and healthcare 

professionals: Petionville, Haiti, 2013. Epidemiol Infect 

.2017;145:1624-1634. 

45. 45. Beyene TJ, Mindaye B, Leta S, Cernicchiaro N, 

Revie CW. Understanding factors influencing dog 

owners intention to vaccinate against rabies evaluated 

using health belief model constructs. Front Vet Sci 

.2018;5:159. 

46. 46. Ntampaka P, Nyaga PN, Niragire F, Gathumbi JK, 

Tukei M. Knowledge, attitude and practices regarding 

rabies and it’s control among dog owners in Kigali city, 

Rwanda. PLoS ONE, 2019;14(8): 44. 

47. 47. Hagos WG, Muchie KF, Gebru GG, Mwzgebe GG, 

Reda KA, Dachew BA. Assessment of knowledge, 

attitude and practice towards rabies and associated factors 

among household heads in Mekelle city, Ethiopia. BMC 

Pub Hlth. 2020;20(57): 1-7. 

48. Abdela N, Teshome E. Community based cross- sectional 

study on knowledge attitudes and practices towards 

rabies in Munesa district, Arsi zone, Southeastern 

Ethiopia. J Pub Hlth Epidemiol. 2017;9(6):161-170. 

49. Tiwari HK, Robertson ID, Dea MO, Vanak AT. 

Knowledge, attitudes and practices (KAP) towards rabies 

and free roaming dogs (FRD) in Panchkula district of 

north India: A cross-sectional study of urban residents. 

PLoS Negl Trop Dis. 2019;13(4):7384. 

 

 

 

 

https://www.thepharmajournal.com/

