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ABSTRACT 

The risk of rabies exposure via atypical means such as handling dogs that have uncertain vaccination status, 
handling/processing and eating dog meat make public enlightenment inevitable. A cross-sectional study was conducted among 
dog handlers, dog meat handlers, and consumers at dog sales/slaughter locations and sales points of dog meat in the three major 
dog markets in Plateau State, Nigeria. Structured questionnaires were randomly administered to 150 respondents via face-to-
face interviews or self-administered. Data collected were analyzed using IBM® SPSS® statistics version 23.0. Chi-squared test 
of association was conducted to determine the relationship between socio-demographic characteristics and perceived risk of 
rabies exposure among respondents. Binary logistic regression models were used to determine the strength of the association. 
Logistic regression models were statistically significant for the combination of sex and tertiary educational background to 
predict likelihood that respondents would eat all parts of dog meat, χ2 (2) = 7.023, P-value = 0.03. The effect size was between 
6.2% (Cox and Snell R2) and 8.4% (Nagelkerke R2) of the variance in likelihood to eat all parts of dog meat and correctly 
classified as 60.9% of cases. Educational background was the only statistically significant predictor variable (p-value=0.016; 
95% CI: 0.16– 0.83), as respondents in the higher educational cadre (tertiary) have a better perception of risk of rabies and are 
not likely to eat all parts of the dog meat nor a rabid dog. The study reveals the significance of taking appropriate actions to 
ensure rabies control and prevention, rather than having mere head knowledge of the disease. Strict policies against 
indiscriminate dog trade, uninspected slaughter, and improper processing of dog meat, are necessary steps to prevent disease 
incursions via atypical means. 
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INTRODUCTION 

Despite control efforts by stakeholders, the incidence of 
rabies is on the increase in most developing countries of the 
world. Studies have shown that the frequency of dog bites 
with attendant rabies infection is high in Nigeria (Garba et 
al., 2005; Tekki et al., 2016; Iwuozo et al., 2022). This is 
attributed to an increase in the population of dogs that have 
not been immunized against rabies (Odita et al., 2019), 
increase risk of transmission of rabies from domestic dogs to 
in-contact humans (Odita et al., 2021) who live in 
communities where stray dogs abound, in addition to  a 
preponderance of live-dog markets (Ajayi et al., 2006). 
Consumption of dog meat is documented in 15 countries 
(https://taazakhabarnews.com/dogs-in-the-pot/); and accordi
ng to the research by the National Institute of Hygiene and 

Epidemiology (NIHE) 2007-2009, man-dog close 
association via the dog meat markets and consumption of 
dog meat in Vietnam were additional means of human 
exposure to rabies (Nguyen et al., 2011).  

In Nigeria, consumption of dog meat is particularly common 
in 13 of the 36 States of the Federation, (Cross River, Akwa 
Ibom, Ondo, Osun, Kaduna, Plateau, Taraba, Gombe, 
Adamawa, Niger, Bauchi, Kebbi and Abia States) as well as 
the FCT Abuja (Ajayi et al., 2006; Ekanem et al., 2013; 
Odeh et al., 2013). Despite evidence that suggest 
possibilities of atypical means of rabies virus transmission to 
humans other than a bite from a rabid dog (Tasiame et al., 
2022), little or no efforts have been made to evaluate the 
perception of risk of rabies transmission through dog 
slaughter, processing and dog meat consumption among the 
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concerned communities. This study examines the perception 
of the risk of rabies virus infection among a population of 
dog meat handlers/ butchers or processors and dog meat 
consumers in Plateau State, Nigeria.  

MATERIALS AND METHODS 

Study Area  

Plateau state, with Jos as the Capital City, is in the North-
central zone of Nigeria. It is located between latitude 8°24' N 
& 10°30' N and longitude 8°32' E & 10°38' E. The state is 
bordered to the north by Bauchi state, to the northwest by 
Kaduna state, to the northeast by Taraba state, and the south 
by Nasarawa state.  

Study Design 

A cross-sectional study was conducted at dog sales/slaughter 
locations and sales points of dog meat in Kasuwan kare dog 
market, Bwandang community in Jos south LGA, Dawaki 
and Ampare dog markets in Kanke LGA, Plateau State.  

Study Population  

The study population included live-dog handlers, dog meat 
handlers and consumers at dog sales/slaughter locations and 
sales points of dog meat in Kasuwan kare, Dawaki and 
Ampere dog markets in Plateau state. 

Eligibility Criteria 

Inclusion criteria  

A respondent qualified for inclusion in the study if they were 
live-dog handlers, dog meat handlers and consumers at study 
locations.  

Exclusion criteria  

Respondents were excluded from the study if they were not 
seen participating in the dog meat business at study locations 

Questionnaire Administration and Management 

Oral consent was obtained and structured questionnaires 
were randomly administered to 150 respondents based on 
convenience as study locations were difficult terrains. 
Questionnaire administration was via face-to-face interviews 
or self-administered. Interviews were conducted in Hausa 
and English languages, being the common languages of 
communication in the study locations. The questionnaire was 
divided into four sections. ‘Section A’ covered the 
demographic characteristics of the study population (name, 
gender, age, marital status, educational level, and 
occupation). ‘Section B’ investigated dog ownership among 
respondents. ‘Section C’ assessed dog meat eating habits 
while ‘section D’ assessed respondents’ knowledge about 
rabies and the mode of transmission of the disease.  

Data Analysis 

Data collected were analyzed using IBM® SPSS® statistics 
23 (New York: Routledge, 2016 ©2016). Educational 
background was categorized into two viz-: higher cadre 
(tertiary) and lower cadre (informal, primary and secondary). 
Chi-squared test of association was conducted to determine 
the relationship between socio-demographic characteristics 
and perceived risk of rabies exposure among respondents. 
Binary logistic regression models were then used to 

determine the strength of the association. P-values were 
considered significant at p < 0.05. The results were 
presented in tables, maps, and pictures. 

RESULTS  

The Demographics, Ownership Status, and Assessment of 
rabies Knowledge among Respondents in the Study 
Locations are shown on Tables 1-4 

Socio-Demographic Characteristics of the Respondents 

Of the 150 questionnaires administered, only 120 were 
recovered. Out of the 120 respondents, 91 (75.8%) were 
males, mostly between the ages of 31-40 years (42.9%), and 
married 78 (85.7%). Many of the male respondents 39 
(42.9%) were government workers with a tertiary form of 
education 44 (48.4%). Female respondents were mostly 
between the ages of 20-30 years (41.4%), predominantly 
self-employed 13 (44.8%) and mostly married 25 (86.2%) 
with primary and secondary level of education (55.2%) 
(Table 1).  

Table 1: Demographic Characteristics of Respondents in 
Study Location 

Variable Status Respondents 

n = 120 (%) 

Male 

[n = 91 (%)] 

Female 

[n = 29 (%)]

 
Age (Years) 

20 -30 35 (29.2) 30 (32.9) 5 (17.2) 
31– 40 52 (43.3) 39 (42.9) 13 (44.8) 
> 40 33 (27.5) 22 (24.2) 11 (38) 

 
Marital 
status 

Single 14 (11.7) 11 (12.1) 3 (10.3) 

Married 103 (85.8) 78 (85.7) 25 (86.2) 
Divorced 0 (0) 0 (0) 0 (0) 
Widowed 3 (2.5) 2 (2.2) 1 (3.5) 

 
Level of 

education 
 

Informal 16 (13.3) 10 (10.9) 6 (20.7) 

Primary 20 (16.7) 12 (13.2) 8 (27.6) 
Secondary 33 (27.5) 25 (27.5) 8 (27.6) 
Tertiary 51 (42.5) 44 (48.4) 7 (24.1) 

 
 
 

Occupation 

Unemployed 15 (12.5) 6 (6.6) 9 (31) 

Civil servant 45 (37.5) 39 (42.9) 6 (20.7) 
Self-employed 38 (31.7) 25 (27.5) 13 (44.8) 

Farmer 21 (17.5) 20 (21.9) 1 (3.5) 
Driver 1 (0.8) 1 (1.1) 0.0(0) 

 

 

Dog Ownership Status  

The dog ownership status variable presents respondents’ 
answers to questions regarding their reasons for keeping 
dogs, and their Veterinary Health-seeking practice. Majority 
82 (68.3%) of respondents keep dogs primarily for security 
reasons. Local breed of dogs was owned by 94 (78.3%) and 
more respondents (68.4%) consult Veterinary Care for 
treatment of sicknesses and other conditions in their dogs 
more than for anti-rabies vaccination (31.6%). This may not 
be unconnected to the effect of sickness on the market value 
of their dogs (Table 2) 
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Table 2: Dog Ownership Status among Respondents 

 

Variable Frequency [N=120 (%)] 

Do you keep a dog(s)? 

Yes                                                                                                                          97 (80.8) 

No   23 (19.2) 

Reasons for keeping dog(s) 
 Pet                                                                                                                           2 (1.7) 

Food   6 (5.0)       

Trade   8 (6.7) 

Security  82 (68.3) 

Hunting 0 (0.0) 

Others  22 (18.3) 

Type (breed) of dog owned 

Local                                                                                                                        94 (78.3) 

Exotic                                                                                                                                 0 (0.0) 

Mixed                                                                                                                        5 (4.2) 

Don’t know                                                                                                                  21 (17.5) 

Veterinary care for a dog 
 Yes                                                                         79 (65.8)                                                          

No                                                                          17 (14.2)                                                        

Prefer not to answer                                    24 (20.0)                                                          

Type of Veterinary care 
 Vaccination                                                          38 (31.6)                                                         

Treatment for sickness                                       41 (34.2)                                                         

Others  41 (34.2) 

 

Respondents’ Knowledge of Rabies 

One hundred and fifteen (95.8%) respondents had heard of 
rabies, out of which 105 (87.5%) could identify the disease. 
Over 80.0% of the respondents had seen a rabid dog and also 
know that humans can contract rabies. Seventy-two (60.0%) 
respondents had seen at least a case of rabies in humans, 92 
(76.7%) know how rabies is contracted, 34.0% of 
respondents have eaten rabid dog meat while 11 (9.2%) 
know that rabies can be contracted via consumption of dog 
meat (Table 3). 

 

 

 

 

 

 

 

 

 

 

Table 3: Knowledge Assessment of Risk of  Rabies 

 
Variable  Number of Respondents 

[N=120 (%)] 
Have you heard of rabies?  

Yes                                                                                                                          115 (95.8) 

No/ I don’t know                                                                                       5 (4.2) 

Have you seen rabid dog before? 

Yes                                                                                                                          98 (81.7) 

No/ I don’t know                              22 (18.3) 

Can you identify a rabid dog? 

Yes                                                                                                                          105 (87.5) 

No/ I don’t know                                                                                                            15 (12.5) 

Signs seen                                     

Barking                                                    7 (5.8) 

Salivation                                                                                                                   47 (40.0) 

Biting                                                                                                                       34 (29.2) 

Abnormally quiet                                                                                                           10 (10.8) 

Others                                                                        7 (14.2) 

Have you seen signs of rabies in other animals? 

Yes 58 (48.3) 

No/ I don’t know                                                                                                             62 (51.7) 

Can humans contract rabies?  

Yes                                                                                                        103 (85.8) 

No/ I don’t know                                                                                                             17 (14.2) 

Do you know how rabies is contracted? 

Yes   92 (76.7) 

No/ I don’t know                                                                                                             28 (23.3) 

Have you seen a human case of rabies? 

Yes                                                                                                  72 (60.0) 

No/ I don’t know                                                                                                             48 (40.0) 

Can eating dogs cause rabies? 

Yes                                                                                                                                      11 (9.2) 

No/I don’t know 109 (90.8) 

Have you eaten rabid dog meat before? 

Yes                                                                             41 (34.2) 

No    70 (58.3) 

Not sure 9 (7.5) 

 

Risk of Rabies Exposure among Respondents  

Of all respondents, more than 90.0% had eaten dog meat at 
some point, 58.3% of them purchase dog meat from the 
market, 29.2% eat dogs freshly killed and processed at home 
while the remaining respondents make purchases from food 
joints, hawkers, and other sources. Dog meat processing is 
mostly by cooking, about 60.0% eat all parts of the meat 
including the head. Forty-eight (40.0%) of respondents had 
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sustained bite or scratch injuries during handling or 
processing dog, of which only 15.0% sought appropriate 
medical interventions. Others either self medicated, visited 
herbalists, Veterinary Doctors or did nothing. The 
respondents who sought after Veterinary Doctors might have 
gotten enlightenment on appropriate post-exposure 
prophylaxis (PEP) to prevent infection (Table 4) 

Table 4: Assessment of Rabies Risk among Respondents 

 

Variable 
Frequency [N=120 
(%)] 

Do you eat dog meat? 
 Yes                                                                                                                          112 (93.3)                                                           

No                                                                                                                                  6 (5.0) 

Prefer not to answer   2 (1.7) 
What is the source of dog meat you 
eat? 

 Freshly killed at home                             35 (29.2)                                                                 

Market                                                       70 (58.3)                                                                 

Food joint  2 (1.7) 

Hawker                                                      1 (0.8)                                                                    

Others                                                                                                                       12 (10.0)                                                                

Do you process the meat yourself? 
 Yes                                                              44 (36.7)                                                                 

No 60 (50.0)                                                               

 Prefer not to answer                                                                                          16 (13.3)                                                              

Method of processing 
 Cooking                                                      68 (56.7)                                                                

Roasting                                                     10 (8.3)                                                                

Frying                                                          4 (3.3)                                                                  

Flaying                                                                0 (0.0) 

Others                                                        38 (36.7)                                                                

Do you eat all parts of the meat? 
 Yes                                                              70 (58.3)                                                                

No                                                               39 93.5)                                                          

Prefer not to answer                               11 (9.2)                                                                 
Do you sustain bite or scratch 
injuries while handling dogs? 

 Yes                                                              48 (40.0)                                                                

No                                                               58 (48.3)                                                                 

Prefer not to answer                               14 (11.7)                                                                
Type/source of exposure 
interventions 

 Self-medication                                        23 (19.2)                                                     

Hospital                                                     18 (15.0)                                                                  

Herbalist                                                    7 (5.8)                                 

Veterinary doctor                                    11 (9.2)                                                                  

Nothing                                                      8 (6.7)                                                                   

 
.  

Univariate and Multivariate Analyses of Socio-
Demographic Characteristics of the Respondents and 
Perceived Risk of Rabies 

A binary logistic regression model was designed to 
determine if sex and educational background could predict 
the likelihood that respondents would eat rabid dogs, eat all 
parts of dog meat including the head, obtain appropriate 
post-exposure intervention, should they get bitten during 
handling, slaughtering, and processing, and if they thought 
eating dog meat could predispose them to rabies.  

The results of the logistic regression model were statistically 
significant for the combination of sex and educational 
(tertiary) background to predict the likelihood that 
respondents would eat all parts of dog meat, χ2 (2) = 7.023, 
P-value = 0.03. The model predicted an effect size of 
between 6.2% (Cox and Snell R2) and 8.4% (Nagelkerke R2) 
respectively, of the variance in likelihood to eat all parts of 
dog meat and correctly classified 60.9% of cases. Of the two 
predictor variables, only educational background (tertiary) 
was statistically significant. Estimated risk to eat all parts of 
dog meat among this category of respondent was 0.4, P-
value = 0.016; 95% CI: 0.161 – 0.827 (Table 5). The results 
of the logistic regression models for the combination of sex 
and educational background to predict the likelihood of 
respondents to eat rabid dogs (χ2 (2) = 5.643, P-value = 
0.06), obtain appropriate post-exposure intervention (χ2 (2) 
= 2.411, P-value = 0.3), and perceive the risk of rabies 
infection (χ2 (2) = 4.636, P-value = 0.09) from dog 
consumption were however not statistically significant 
(Table 5). Of the two predictor variables for the likelihood 
that respondents would eat rabid dogs, effect of sex alone 
was significant (P-value = 0.028; 95% CI: 0.101 – 0.876) 
with an estimated risk of 0.3 to eat rabid dog (Table 5). 
Similarly, the effect of educational level alone was mildly 
significant (P-value = 0.049; 95% CI: 1.004 - 16.835) for 
perception of risk of rabies infection as respondents, 
especially in the higher educational level were more than 
four times likely to have perception of rabies risk (Table 5).  

Dog handlers and traders were sometimes bitten in the 
process of their routine operations as depicted on Plate  A.   

 

Plate A: Right palm of a dog handler bitten and treated 
 using local medications 
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Table 5: Regression analysis for predictors of rabies risk perception among dog handlers and dog meat consumers 

1) Dependent variable: Eat all parts of dog meat 
Variable  Odds  Std. 

Error 
Sig.  OR 95% CI  χ2 P-Value 

Upper 
bound  

Lower bound 

Sex    - .691  .474    .145   .501        .198                     1.269   
Education  - 1.008   .417   .016 .365        .161  .827   
Regression output for a combination of sex and educational background to eat all parts of dog meat 7.023 0.03 
2) Dependent variable: Eat rabid dog meat 
Variable  Odds  Std. 

Error 
Sig.  OR 95% CI   χ2 P-Value 

Upper 
bound 

Lower bound 

Sex    -1.210            .550   .028                       .298    .101    .876   
Education   -.074                           .412  .857     .928          .414       2.082   
Regression output for a combination of sex and educational background to eat rabid dog meat 5.643 .06 
3) Dependent variable: Rabies risk perception 
Variable  Odds  Std. 

Error 
Sig.  OR 95% CI   χ2 P-Value 

Upper 
bound 

Lower bound 

Sex    -.090                    .845         .915     .914            .174       4.786   
Education   1.414                                    .719   .049  4.112    1.004   16.835   
Regression output for a combination of sex and educational background to perceive risk of rabies 
infection  

4.636 .098 

4) Dependent variable: To obtain appropriate PEP intervention 
Variable Odds Std. 

Error 
Sig. OR 95% CI χ2 P-value 

Upper 
bound 

Lower bound 

Sex -.388 .564 .491 .678 .225 2.048   
Education  .552 .448 .219 1.736 .721 4.180   
Regression output for a combination of sex and educational background to obtain appropriated PEP 2.411 .300 

DISCUSSION  

The results of this study showed that majority (95.8%) of 
respondents have awareness about rabies and can identify 
the disease. Many of them had seen cases of rabies in 
humans and dogs. However, almost all respondents did not 
think that rabies can be contracted via consumption of dog 
meat. Some participants had even eaten rabid dog meat 
without fear of contracting the disease. The results of the 
current study is similar to that by Awuni et al. (2019), where 
more than 70.0% of study participants had some knowledge 
about  rabies transmission contrary to the findings in some 
other studies where only 60.5% (Ameh et al., 2014) and 
55.0% -70.0% (Pal et al., 2021) of respondents did. Rabies 
awareness among dog owners should be a veritable 
safeguard against the disease scourge in humans as it is 
expected to propel dog owners to vaccinate their animals. 
This was the case in a study by Ishola et al. (2021), where 
rabies awareness in 86.9% of dog owners propelled 
vaccination in 82.6% of the dog population studied.  

However, head knowledge and awareness about the disease 
do not always translate to adequate precautions. In the 
current study, a large proportion of respondents did not think 
that exposure to dog meat and/or its consumption could 
predispose them to rabies. This probably, explains the 
reasons why many of them were not taking appropriate post-
exposure interventions whenever they were exposed during 
dog handling and dog meat processing.  

An understanding of the factors that influence voluntary 
intentions of dog owners and handlers to take appropriate 
precautions is important for effective rabies control. A study  

by Beyene et al. (2018), seeking to understand what 
influences dog owners’ intentions to vaccinate their dogs,  
showed that knowledge about rabies, though positively 
associated with intentions to vaccinate, was not useful 
because distance from vaccination centers was a barrier.  

In the current study, sex was significantly associated with 
the habit of eating rabid dog meat (P-value = 0.028). None 
of the female respondents answered ‘yes’ to eating rabid dog 
meat. This may not be unconnected with the careful 
disposition of females to issues relating to their health as 
women have been noted to pay better attention to their health 
(Budesa et al., 1994; Ek, 2015). 

Furthermore, educational level was associated with the 
perception of risk of rabies infection (P-value=0.049; 
OR=4.1), as respondents with higher educational 
qualifications had better perception of rabies risk compared 
to those at lower levels. Educational level was equally 
associated with the choice of meat portion (P-value = 0.016; 
OR=0.4) and thus a lower likelihood to consume all parts of 
dog meat including the brain, where the concentration of 
rabies virus is highest. Awuni et al. (2019) also found 
educational level to be associated with good knowledge of 
rabies and dog vaccination. Education has been seen as an 
important tool for appropriate health decision-making 
(Kazadi et al., 2017). Although acquisition of formal 
education may not be feasible for all dog owners, handlers 
and consumers, public enlightenment via television, radio, 
and other social media may be used by government, non-
governmental organizations, and other stakeholders in 
Nigeria, to fight the scourge of rabies.  
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In a bid to achieve the global agenda of rabies elimination by 
2030, atypical means of rabies transmission should be 
addressed. This is possible via activities that enhance rabies 
risk perception among concerned groups with lower 
educational level and involvement in dog trade.  

Conclusion   

Head knowledge and awareness about rabies are not as much 
of a problem but the translation of these into appropriate 
actions that help to control rabies in the study locations. 
Majority of our study respondents have knowledge that do 
not translate into taking appropriate precautions against 
rabies. Factors that influence converting head knowledge 
into a useful tool for taking the right approach to rabies 
prevention among dog owners, handlers and consumers need 
to be investigated. In addition to vaccination of dogs and 
administration of PEP to exposed people, government 
interventions in form of strict policies that prohibit 
indiscriminate dog trade, slaughter, and processing of dog 
meat need to be promulgated. Where this is not feasible, 
ante- and post-mortem inspection of slaughter dogs by 
Veterinary Officers are inevitable. Authors of this research 
believe that the foregoing strict measures targeted against 
atypical means of rabies transmission would be an additional 
useful approach in the drive towards rabies elimination in 
Nigeria by 2030.  
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