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Abstract

Background: Dog bites pose a significant public health challenge globally, with developing countries bearing a disproportionate share of morbidity
and mortality. In Plateau State, Nigeria, increasing bite incidents have raised concerns over rabies transmission, prompting an investigation into inci-
dence and associated risk factors. Methods: From January to December 2024, data were prospectively collected on dog bite victims presenting at the
Veterinary Hospital, Federal College of Animal Health and Production Technology, Vom, Nigeria. Victim demographics, exposure characteristics, and of-
fending dog profiles, including age, sex, and rabies vaccination status, were recorded. Brain tissue from deceased or euthanized dogs was tested using
Direct Fluorescent Antibody Test (DFAT). Results: The estimated incidence of dog bites was 46.6 per 100,000 population. Most victims (64.3%, 95%
CI=0.56-0.72) reported bites within 0-3 days, with children and adolescents under 20 years comprising 62.2% (95% CI=0.54-0.70) and a slight male pre-
dominance (53.1%, 95% CI=0.45-0.62). Offending dogs were predominantly male, local breeds aged =1 year. Although 77.6% (95% CI=0.70-0.84) were
owned, 92.3% (95% CI=0.87-0.96) had absent or expired anti-rabies vaccination. Among 36 brain samples tested, 28 (77.8%, 95% CI=0.61-0.90) were
rabies-positive. Conclusion: High rates of bites from under-vaccinated indigenous dogs underscore the urgent need for strengthened rabies vaccination
campaigns and promotion of responsible dog ownership.
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and preventive measures Sivagurunathan et al., 2021. Al-
though rabies is entirely preventable, it is almost always
fatal once clinical symptoms appear Aguémon et al,, 2016;

Introduction

Rabies is a neglected zoonotic disease that affects almost all

warm-blooded animals Sivagurunathan et al., 2021. The ae-
tiological agent is a single-stranded RNA virus belonging to
genotype 1 of the genus Lyssavirus in the family Rhabdoviri-
dae Hambolu et al., 2014. The disease is most prevalent in
tropical and subtropical regions, with Africa, Asia, and Latin
America identified as high-risk areas, particularly among
impoverished populations with limited access to healthcare

Ikye-Tor et al, 2020. The causative agent is maintained
and transmitted through various host species, with domes-
tic dogs serving as the primary reservoir for human infec-
tions Ikye-Tor et al., 2020.

Dog bites in humans represent a major public health
concern, affecting millions annually and accounting for ap-
proximately 85-95% of human rabies cases worldwide
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Dhand etal., 2011; Hambolu et al., 2014; World Health Orga-
nization (WHO), 2018. Dog bites can result in serious health
outcomes such as physical injuries, psychological trauma,
and life-threatening diseases such as rabies Apanga et al,,
2016.

The economic burden of managing dog bite cases, in-
cluding post-exposure prophylaxis (PEP), wound care, an-
tibiotics, and tetanus prophylaxis, is substantial, particu-
larly in rabies-endemic regions American Veterinary Medi-
cal Association (AVMA), 2001; Hasoon et al., 2020; Bashar
& Duggal, 2019. In many low- and middle-income coun-
tries where access to rabies vaccines and immunoglobulins
is limited or costly, this burden is even more pronounced
Bashar & Duggal, 2019. The true burden of dog bites and
rabies transmission remains poorly understood due to un-
derreporting Mshelbwala et al., 2013.

In many parts of Nigeria, including Jos, Plateau State,
Nigeria, where human-animal interactions are frequent,
there is a pressing need for continuous assessment of dog
bite incidence, distribution, and associated risks of rabies
exposure. Such investigations are vital for evidence-based
control strategies, improved access to PEP, and targeted
public health interventions to reduce dog bite-related mor-
bidity and mortality. This study therefore aimed to deter-
mine the incidence, distribution, and characteristics of dog
bites, and to assess rabies risk among victims attending a
veterinary facility in Jos, Plateau State, Nigeria.

Methods

Study Location

The study was conducted at the Veterinary Hospital, Fed-
eral College of Animal Health and Production Technology
(FCAH&PT), located within the National Veterinary Re-
search Institute (NVRI), Vom, Plateau State, Nigeria. Plateau
State, situated in Nigeria’s Middle Belt, encompasses the Jos
Plateau, characterized by elevations ranging from approxi-
mately 1,200 m to 1,829 m above sea level Karshimaet
al., 2020. The state lies between latitudes 8 °24'-10°30'N
and longitudes 8°32'-10°38'E Iloeje, 2001. The Veterinary
Hospital Authorities provides essential veterinary services
to local residents and surrounding communities. Its strate-
gic location within NVRI, which houses the Rabies Diagnos-
tic Laboratory, makes it a key referral and reporting center
for dog bite incidents in the region.

Study Design

This was a prospective descriptive study conducted be-
tween January and December 2024 at the Veterinary Hos-
pital, FCAH&PT, Vom, to assess the incidence of dog bites
and associated rabies exposure risks in Jos, Plateau State.
Permission was obtained from the Veterinary Hospital prior
to commencement. Data were prospectively collected from
dog bite victims who presented to the hospital. Information
was recorded on both victims and offending dogs, includ-
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ing demographic characteristics, ownership status, vaccina-
tion history, provocation circumstances, and time interval
between exposure and presentation. In cases where the of-
fending dog was euthanized or died, the head was submitted
to the Rabies Diagnostic Unit, NVRI, for laboratory confirma-
tion.

Laboratory Confirmation of Rabies

Brain tissues from offending dogs that died or were eu-
thanized were tested for rabies antigen using the Direct
Fluorescent Antibody (DFA) test following the standard
protocol of the Centers for Disease Control and Preven-
tion (CDC) Centers for Disease Control and Prevention,
2011. Briefly, brain impression smears were prepared,
fixed, and stained with fluorescein isothiocyanate (FITC)-
labelled anti-rabies monoclonal globulin (Fujirebio Diag-
nostic Inc., USA). Slides were examined under a fluores-
cent microscope (Meiji Techno Company Ltd., USA; Model
MT6000 series) for characteristic apple-green fluorescence
indicative of rabies virus antigen.

Data Analysis

Descriptive statistics, including frequencies and percent-
ages, were computed using the Statistical Package for the
Social Sciences (SPSS) version 26 (IBM Corp., USA). The in-
cidence rate of dog bites was calculated using the method
described by Martin et al., 1987:

Incidence rate (per 100,000) =
Number of dog bite cases

x 100, 1
Estimated population 00,000 (1)

where the estimated population of Jos South Local Gov-
ernment Area was 306,716 and total dog bite cases were
143. Results were presented in tables and charts. The 95%
confidence intervals (Cls) for proportions were calculated
using an exact CI estimation tool available online at https:
//statpages.info/confint.html.

Results

Over the one-year study period, a total of 143 dog bite
cases were received and evaluated at the Veterinary Hos-
pital, FCAH&PT, Vom. The majority (64.3%) of victims re-
ported within 0-3 days of exposure, while 24.5% reported
to the hospital 7 days after the incident (Table 1). Bite vic-
tims were drawn from twelve LGAs, with half (50.0%) re-
siding in Jos South LGA. The remaining cases primarily orig-
inated from neighbouring communities in adjacent LGAs, in-
cluding a few from Kaduna State (Figure 1).

Analysis of the bite incidents, including characteristics
of both the canines and victims, showed that the majority,
111 out of 143 (77.6%), involved owned dogs that were not
confined or properly restricted by their owners (Table 2).
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Stray dogs accounted for 32 cases, representing 22.4%. Of
the total incidents, 58 cases (40.6%) involved male dogs,
52 (36.4%) involved female dogs, while the sex of the dog
was unknown in 33 cases (23.0%) (Table 2). The majority
(47.7%) of the offending dogs were aged one year and above
(Table 2).

Table 1: Time interval between dog bite incident and seeking
medical/professional advice (n = 143)

Time (days) Freq(n) Percent(%) 95% CI
0-3 92 64.3 0.56-0.72
4-7 16 11.2 0.07-0.18
>7 35 24.5 0.18-0.32
LEGEND
Distribution of Dog Bite Cases
[ Kaduna State

[T LGAs of dog bite victims
<> Victims of dog bite location
[ Plateau State

I LGAs of dog bite victims

Figure 1: Map showing Jos South LGA and surrounding Areas
indicating the origins of dog bite victims

Table 2: Profile of Indigenous dog breeds involved in a bite
and their ARVS? status

Characteristics Freq (n) Percent (%) 95% CI
Ownership

Known owner 111 77.6 0.70-0.84
Stray 32 22.4 0.16-0.30
Sex

Male 58 40.6 0.32-0.50
Female 52 36.4 0.28-0.45
Unknown 33 23.0 0.16-0.31
Age

0-6 mth 23 16.1 0.10-0.23
>6<1lyr 12 8.8 0.04-0.14
21yr 71 47.7 0.41-0.58
Unknown 37 25.9 0.19-0.34
ARVS

No/unknown/expired 132 92.3 0.87-0.96
Yes/current 11 7.7 0.04-0.13

ARVS: Anti-rabies vaccine status

A total of 132 out of 143 (92.3%) of the dogs had no his-
tory of rabies vaccination, had expired vaccination, or their
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vaccination status was unknown. Most of the bite incidents
(66.6%; 95 cases) were classified as unprovoked, with all
involving indigenous breeds (Table 3).

Additionally, the majority of the victims, 62.2% (89 of
143), were children and adolescents under 20 years of age
(Table 4). Males accounted for 53.1% (76 of 143) of the vic-
tims (Table 4). The incidence rate of dog bites in this study
was calculated at 46.6 bites per 100,000 population (Fig-
ure 2).
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Figure 2: Incidence rates of 46.6 dog bites per 100,000 in Jos
South LGA over a period of 12 months in 2024 as reported at
the Veterinary Hospital FCAHPT, Vom

The number of reported cases was lowest in January, fol-
lowed by a peak in March. A slight decline was observed in
June, with another increase in July and a subsequent peak in
September, before declining again in December (Figure 2).

Out of the 36 dog brain samples of offending dogs that
died or were killed and analyzed at the NVRI rabies diag-
nostic laboratory, 28 (77.8%) were positive for rabies using
the direct fluorescent antibody test (DFAT).

Table 3: Bite Circumstances/Dog breed

Variables Freq (n) Percent (%) 95% CI
CoB?

Provoked 48 33.6 0.26-0.42
Unprovoked 95 66.4 0.58-0.74
Breed

Local 143 100.0 0.98-1.00
Exotic 0 0.0 0.00-0.03

CoB: Circumstances of Bite
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Table 4: Sex and Age of victims of dog bites presented at a
Veterinary Hospital in Plateau State

Characteristics Freq (n) Percent (%) 95% CI

Sex

Male 76 53.1 0.45-0.62

Female 67 46.9 0.38-0.55

Age (years)

0-5 9 6.3 0.03-0.12

6-20 80 55.9 0.47-0.64

>20 54 37.8 0.30-0.46
Discussion

A total of 143 dog bite cases were recorded in this study,
representing an incidence rate of 46.6 per 100,000 popula-
tion, indicating an upward trend in dog bite frequency in Jos
South. Globally, an estimated 59,000 human deaths occur
annually due to rabies, with the majority of cases linked to
bites from infected dogs Hampson et al., 2015; Ikye-Tor et
al,, 2020; World Health Organization (WHO), 2018. The in-
cidence of dog bites, the primary route of rabies transmis-
sion, varies across regions and time periods. For example,
Iyalomhe & Iyalomhe, 2015 documented 47 dog bite cases
over a 20-year period (1994-2014) in Auchi, Nigeria, while
Ikye-Tor et al., 2020 reported 139 cases over 15 years in
Makurdi, Benue State. More recently, Obialigwe et al., 2024
reported 533 cases over 11 years in Jalingo, Taraba State.
The comparably high frequency of dog bite incidents in this
present study highlights a serious public health concern, in-
cluding risks of human rabies and post-traumatic stress dis-
order among bite victims.

Jos South and neighbouring LGAs are characterized by
extensive human-animal interaction, partly due to the pres-
ence of two major dog markets in Jos South and Kanke
LGAs Konzing et al,, 2019. Dog breeding for companion-
ship, security, and even human consumption is widely prac-
ticed. These cultural and economic factors, coupled with
low public awareness and weak enforcement of dog owner-
ship regulations, likely contribute to the rising incidence of
dog bites. There is an urgent need to strengthen rabies pre-
vention through comprehensive public education, stricter
enforcement of vaccination and licensing laws, and the es-
tablishment of robust surveillance systems.

Evidence shows that timely administration of post-
exposure prophylaxis (PEP) is highly effective in prevent-
ing rabies infection World Health Organization, 2022. In
this study, most victims reported their bite incident early
(within 0-3 days), suggesting a positive health-seeking be-
haviour. However, nearly one quarter of victims presented
more than seven days post-exposure, indicating a significant
delay in timely medical intervention.

In Nigeria, as in many developing countries, a large pro-
portion of dogs roam freely, increasing attack risks and ra-
bies transmission potential Obialigwe et al., 2024. In this
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study, 77.6% of bites involved owned dogs that were neither
confined nor properly restrained at the time of the attack.
This finding aligns with previous studies Alabi et al., 2014;
Ogundare et al., 2017, which reported 74-78.6% of dog bite
cases involving unrestrained owned dogs. The lack of con-
trol reflects weak enforcement of animal regulations and
underscores the need for sustained awareness campaigns
promoting responsible dog ownership.

Indigenous dog breeds are generally managed under
extensive systems with minimal restriction, unlike exotic
breeds, which are more confined and vaccinated Otolorin
et al, 2014. The low vaccination rates among indigenous
dogs, often due to their perceived lower economic and so-
cial value, likely contribute to their major role in sustaining
rabies transmission.

Most of the offending dogs (47.7%) were at least one
year old. Adult dogs tend to be more territorial or ag-
gressive, increasing their likelihood of biting humans. Fur-
thermore, 92.3% of biting dogs in this study were unvac-
cinated or had unknown vaccination histories, reflecting
persistently low vaccination coverage similar to trends ob-
served elsewhere in Nigeria Bata et al.,, 2011; Ehimiyein et
al., 2014; Otolorin et al., 2014. These findings highlight the
need for mass rabies vaccination campaigns and stricter en-
forcement of existing regulations.

Children and adolescents under 20 years constituted the
majority of bite victims, consistent with numerous studies
Alabi et al.,, 2014; Andrade et al,, 2019; Bata et al,, 2011;
De Keuster et al., 2006; Evangelio et al.,, 2020; Hasoon et al,,
2020; Ogundare et al., 2017; Salomao et al.,, 2017. Their in-
creased vulnerability may result from limited ability to in-
terpret canine behaviour, playful tendencies that provoke
dogs, and reduced defensive capacity Abubakar & Bakari,
2012; Omoke & Chukwueloka, 2018. However, other stud-
ies have reported a higher prevalence among adults Apeh et
al, 2021; Hamboluetal,, 2014; Isek etal., 2019; Obialigwe et
al., 2024; Otolorin et al.,, 2014, suggesting that demographic
variations may be shaped by socio-cultural and ownership
patterns.

Globally and locally, males are more frequently affected
by dog bites Obialigwe et al., 2024, a pattern corroborated
by the current study and many others Konzing et al., 2019,
Abubakar & Bakari, 2012; Alabi et al.,, 2014; Apeh et al,,
2021; Hambolu et al, 2014; Iwuozo et al, 2022; N. S.
Karshima et al.,, 2013; Ogundare et al., 2017; Otolorin et al,,
2014; Yibrah & Damtie, 2015. Males’ greater involvement in
outdoor activities and risk-prone behaviours, such as rough
play and approaching unfamiliar dogs, likely increases their
vulnerability.

Dog bite incidents occurred year-round with modest
monthly variations, similar to findings by Ehimiyein et al.,
2014. Fewer cases were observed in January and Decem-
ber, with peaks in March, July, and September. Seasonal
variations appear to align with transitions between dry
(November-March) and rainy (April-October) seasons. In-
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creased outdoor activity and dog breeding during festive pe-
riods may also contribute to these peaks Garba et al., 2005,
Hasoon et al,, 2020. Further studies are needed to clarify
these seasonal dynamics.

Out of 36 dog heads submitted to the rabies diagnostic
laboratory, 28 (77.8%) were DFAT-positive, indicating that
rabies remains endemic in the dog population. This detec-
tion rate is markedly higher than the 1.58% reported in La-
gos by Hambolu et al., 2014. This study, however, was lim-
ited to a single veterinary facility and may not fully repre-
sent all dog bite incidents in Plateau State. Additionally, only
dogs that died or were killed were tested, which may under-
estimate true rabies prevalence.

Conclusion

This study examined the incidence of dog bites, the dis-
tribution of cases, and the associated risk of human ra-
bies exposure. Findings revealed low rabies vaccination
coverage among indigenous dog breeds, with children and
adolescents under 20 years being the most affected group.
This underscores the need for targeted interventions for
this vulnerable population. The high number of laboratory-
confirmed rabies cases indicates that the disease remains
endemic in the study area. Strengthening enforcement of
rabies vaccination laws, implementing large-scale vaccina-
tion campaigns, promoting responsible dog ownership, and
expanding community awareness programs are essential
strategies for reducing the public health burden of rabies in
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