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ABSTRACT

Leptospirosis is a zoonotic bacterial disease with a global distribution, with the highest burden in
tropical and subtropical regions. This study investigates the socioeconomic impact, management
approaches, and demographic characteristics of leptospirosis among dog owners in Jos Plateau
State, Nigeria. A total of 188 questionnaires were administered to dog owners, and data were
analyzed using IBM SPSS Statistics Version 24. The study reveals that semi-intensive (41%) and
intensive (38.3%) dog housing systems were prevalent, with Caucasian breeds being the most
common (38.8%). Despite a high DHLPP vaccination rate (91.0%), significant financial losses due
to dog mortality were reported by 63.3% of respondents. The presence of rats around kennels poses
a high risk for zoonotic transmission, exacerbated by a reliance on rat poison (70.7%). Awareness
of leptospirosis is limited, with only 52.7% of dog owners familiar with the disease, and many
misidentifying its bacterial nature. A high mortality rate post-doxycycline treatment (76.6%) raises
concerns about treatment efficacy and early diagnosis. Additionally, 47.3% of respondents
reported losing bitches at a late stage of pregnancy. Alarmingly, some respondents admitted to
selling deceased dogs for consumption, raising serious public health concerns. These findings
highlight the need for enhanced disease awareness, biosecurity measures, and improved disease
management strategies to mitigate leptospirosis risks and economic losses.
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INTRODUCTION

Leptospirosis is a zoonotic bacterial disease
with a global distribution. Although its
incidence is increasingly recognized in
developed high-income countries, the highest
burden is in tropical and subtropical regions
worldwide, especially in  developing
countries like Nigeria (Goarant, 2016).
Pathogenic Leptospira serovars are primarily
harbored in the interstitial spaces of renal
tubules in reservoir hosts, most often rodents,
though not exclusively (Goarant, 2016). The
Leptospira are consequently shed through the
urine of these animals in the environment
where they can endure in warm, humid,
shadowed environments for weeks to
months. The spread of the disease is primarily
affected by the environmental conditions
which enable pathogenic Leptospira to
survive, but behavior among people also
affects both direct and indirect exposure
(Adler and de la Pefia Moctezuma, 2010).
Leptospirosis is estimated to cause over 1
million severe cases annually, leading to
around 60,000 deaths each year, placing its
disease burden on par with or exceeding that
of other major neglected tropical diseases
like severe Dengue. The incidence of
leptospirosis is on the rise, largely due to
people living in urban slums where they are
more likely to come into contact with rats,
which are carriers of the disease.
Additionally, the increasing occurrence of
extreme weather events, which cause heavy
rains and flooding, further contributes to the
spread of the disease (Costa et al., 2015).
Although sexual transmission is also
widespread in some species of animals,
contact with the environment is the primary
source of infection in animals. When humans
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come into close proximity with the urine of a
carrier animal through skin sores or mucous
membranes, or more commonly by contact
with freshwater bodies or pee-contaminated
moistened soil, they may become infected.
Transmission from person to person is
unique. Precarious and farming people in
underdeveloped nations from tropical and
subtropical locations around the world suffer
greatly from leptospirosis. One of the many
potential causes of acute fevers in medical
settings is leptospirosis, which initially
manifests in humans as an acute fever with
headache and myalgia (Goarant, 2016). In
developing countries, leptospirosis presents
numerous challenges in the areas of medical
and biological diagnosis and treatment, as
well as public health; preventive measures
and training, readiness, and interventions
(Beri et al., 2021). Leptospirosis prevalence
is influenced by social and environmental
factors. 73% of leptospirosis  cases
worldwide occur in tropical nations
(Nakashiro ef al., 2024). It will be expected
that social as well as environmental risk
factors will affect the potential of canine
leptospirosis. These factors have been shown
to influence the course of human disease, and
a variety of theoretical frameworks provide
insight into how they interact with biological
determinants (WHO, 2008). Leptospirosis
being zoonotic, can be transferred from
animals to humans. Dogs can become
infected by contact with infected urine from
wildlife, particularly rodents, or through
contaminated water or soil. Once infected,
dogs can shed the Leptospira in their urine,
thus serving as a potential source of
transmission to humans. Human exposure
typically occurs through direct contact with
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the urine or indirectly via environments
contaminated by the urine of infected dogs
(Brown and Prescott, 2008). Leptospirosis is
probably underreported in Nigeria and many
countries of the world since it is not required
to be reported to health authorities. It is
crucial to adopt stringent hygiene to lower the
risk of exposure, particularly when young
children and the elderly are involved with
dogs (Brown and Prescott, 2008). Domestic
dogs play a unique role in the epidemiology
of Leptospira, particularly with regard to the
serovar Canicola, which they can harbor.
However, dogs are also susceptible to
infection by other serovars of this bacterium.
Their daily activities often involve
interaction with various environments,
including soil, water, and encounters with
wild or feral animals (Prescott et al., 2002;
Andre-Fontaine, 2006; Ellis, 2010;
Hartskeerl, et al., 2011; Goarant, 2016).
Humans are thought to be a dead-end host
since they are very prone to contracting
various serovars. Since leptospires need
warm, humid conditions to survive, climate
has a significant impact on how they spread.
After being expelled into water or damp soil,
the bacteria remain for weeks to months.
Transmission is also determined by geologic
and geographic features, as well as
demographic, agricultural, and animal
system elements (Mwachui et al. 2015). The
various serovars of Leptospira exhibit
different abilities to survive in the
environment, largely influenced by soil pH
and moisture levels. For example, L.
borgpetersenii tends to lose its ability to
sense and react to its environment, which
hampers its survival outside mammalian
hosts and subsequently its ability to infect
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new hosts. In contrast, L. interrogans
maintains an effective environmental sensing
mechanism, which enhances its transmission
through water (Adler and de la Pena
Moctezuma, 2010). This variation in
environmental adaptability among
Leptospira serovars suggests that the
ecological niche of each serovar could be
quite specific. This might imply that different
control strategies should be employed based
on the predominant serovars in a given area
(Picardeau, 2017).

A study from 2006-2008 on dog bite victims
in Jos, Plateau State, highlighted the area's
high dog population, particularly due to
cultural practices like dog meat consumption.
Although this doesn't give a precise number
of dogs, it indicates a significant dog
presence (Alabi et al., 2014). This study aims
to assess the demographic characteristics of
dog owners, management practices,
economic losses due to canine leptospirosis,
and public health concerns arising from poor
disease awareness and biosecurity measures
in Jos, Plateau State, Nigeria.

MATERIALS AND METHODS
Study Area

The study was carried out in Jos, Plateau
State. Nigeria's central Jos Plateau including
Jos North, South, East and Bassa LGA,
which includes a sizable highland area
renowned for its distinctive geological
formations, is located in Plateau State. The
highest point in this region is 1,829 meters,
with an average elevation of roughly 1,280
meters. Older and younger granites, volcanic
rocks, and some sedimentary formations are
among the many rock types that make up the
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plateau and add to the richness of the
landscape. In addition, the Jos Plateau's
natural characteristics set it apart from the
nearby lowlands. Its alpine grasslands,
savannas, and woodlands support a unique
biodiversity. This area supports rare plant and
animal species because it is a component of
the Jos Plateau forest-savanna mosaic
ecoregion. April to October is the Jos
Plateau's unique rainy season, with June
through September seeing the most rainfall.
With annual rainfall averaging 1,233 mm
(48.54 inches) and peaking at 284 mm (11.18
inches) in July. There is regular and heavy
precipitation which increases soil moisture
and create a large number of water bodies
(Wright et al., 1985).

Study Design and Sample Size

A structured questionnaire was administered
to 188 consenting dog owners. The sample
size was determined using the formula:

__t2xp(1 —p)

n o)

where ¢ represents the 95% confidence level
(1.96), p represents the estimated prevalence
(5%), and m is the margin of error (5%) (Ezeh
et al., 1990). The calculated sample size was
73; however, 188 responses were obtained to
increase the study's power.

STRENGTHS AND LIMITATIONS OF
THE STUDY

This study provides one of the few insights
into leptospirosis awareness, management,
and economic impacts among dog owners in
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Nigeria. The large sample size (188
respondents) enhances the study’s reliability
and representativeness. The use of structured
questionnaires and statistical analyses
ensures robust data collection and
interpretation. The study relies on self-
reported data, which may be subject to recall
bias or misreporting. The lack of laboratory
confirmation of leptospirosis in affected
dogs’ limits definitive conclusions on disease
prevalence. Findings are specific to Jos
Plateau State (Jos North, South, East and
Bassa LGA) and may not be generalizable to
other regions with different ecological and
socio-economic contexts.

Data Collection and Analysis

The questionnaire covered demographic
characteristics, dog management practices,
disease awareness, and economic impact.
Data were analyzed using IBM SPSS
Statistics Version 24. Descriptive statistics,
including frequencies and percentages, were
used to summarize findings.

RESULT
Demographics of the respondents

As shown in Table I, most of the respondents
were Male dog owners (78.2%) who stay in
Jos North, South, East and Bassa LGA and
were mostly students (55%). With reference
to age, 55.9% of the respondents are young
people between 30 and 44 years old and 18
and 29 years old (40.4%), and 81.4% of them
have at least a higher education certificate.
There are also 29.3% of the respondents who
are students, while 27.7% of them are
business owners’.
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Frequency Percent
Extensive 38 20.2
Intensive 72 38.3
semi-intensive 78 41.5
What type of Housing do you use for your dogs
Fenced parameter with cement floor 59 314
Intensive 30 16.0
Metal cages with cemented floors 2 1.1
Suspended wooden cages 28 14.9
Wooden cages with cemented floors 69 36.7
What is the breed of dog in your kennel
Terrier 2 1.1
Bull Mastift 10 53
Caucasian 73 38.8
Caucasian, Neopolitan, Rottweiler 6 32
Caucasian, Rottweiler, Lhassa 6 32
Caucasian,German shepherd 15 8
Caucasian,Rottwailer 1 0.5
German shepherd 29 15.5
Lhassa 18 9.6
Lhassa, Caucasian 10 5.3
Neopolitan 8 4.3
Others 5 2.7
Rottwailer 3 1.6
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Saint Bernard 2 1.1
Do you vaccinate your dogs with DHLPP

No 17 9.0
Yes 171 91.0
How often do you vaccinate your dog with DHLPP

Never 8 4.3
Once a year 163 86.7
Twice yearly 17 9.0
Have you lost any dog in your kennel before?

No | 0.5
Yes 187 99.5

Table I: Demographic variables of dog owners

Dog Management and Health

The findings revealed that dog management
practices are predominantly characterized by
semi-intensive  (44.7%) and intensive
(38.3%) housing systems (Table II). A variety
of housing types were recorded, with wooden
cages having cemented floors being the most
commonly used (36.7%), followed by fenced
enclosures on cemented floors (31.4%).

Breed distribution indicated a strong
preference for Caucasian dogs, which
accounted for 45.2% of the population, while
German Shepherds made up 15.5% (Table
IT). Preventive health measures appeared to
be widely practiced, with 91.0% of the dog
population reportedly vaccinated against
DHLPP. However, the majority of these
vaccinations were administered only once
annually; 86.7% (Table II).
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Table II: Socio-demographic characteristics of respondents involved in dog kennel ownership

Age Frequency Percent
18-29 76 40.4
30-44 105 55.9
45-64 7 3.7

Education Status

Higher Education 153 81.4
Secondary School 35 18.6

State resident of Respondents

Kaduna 2 1.1
Plateau 186 98.9
Sex

Female 41 21.8
Male 147 78.2
Occupation

Banker 7 3.7
Breeder 3 1.6
Business 52 27.7
Civil servant 15 8.0
Farmer 9 4.8
Professional dog breeder 31 16.5
Public Servant 8 4.3
self employed 8 4.3

Student 55 293
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Dog mortality emerged as a common issue,
with 99.5% of respondents reporting losses.
Most owners (84.6%) had lost fewer than five
dogs (Table III). The financial burden of such
losses was notable, as 63.3% of owners
reported economic losses ranging between
N1 million and N5 million over the past five
years (Table III). Prior to death, affected dogs
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typically presented with clinical signs such as
general weakness, black feces, sudden death,
and yellowish discoloration of the eyes or
body. Notably, 85.1% of respondents
indicated that these symptoms were
consistently observed in dogs that
subsequently died (Tables III and IV).
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Number of dogs that an owner has lost the pass five years Frequency Percent

<S5 159 84.6
">5H 29 1 5 .4

Estimated cost of dogs lost by dog owners in the past five

years

<1 million Naira 49 26.1
5 million Naira and above 20 10.6
1-5 million Naira 119 63.3

Did they show similar clinical signs before death

NO 28 14.9
Yes 160 85.1

How do you dispose of the dead dogs?

Bury in the ground 92 48.9
Others 4 2.1
Perform Pm and incineration 2 1.1
Sold to dog sellers 25 13.3
Throwing it in the ditch 65 34.6

Do you have rats around your kennel?

No 69 36.7
Yes 119 63.3

If yes, how do you control the rats?

Others 37 19.7
Rat poison 133 70.7
Rat trap 18 9.6
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Do you remove the feeder from the kennel immediately

after feeding
No 123 65.4
Yes 65 34.6

Do you remove the feeder from the kennel immediately
after feeding?

No 123 65.4

The
Yes 65 34.6

Do you wash your kennels with disinfectant?

No 19 10.1
Yes 169 89.9

Table I1I: Dog mortality, health management practices, and associated economic losses among dog
owner

Table IV: Clinical signs observed in dogs prior to death

What are the clinical signs they showed before death? Frequency Percent
black feace, Drinking too much water 7 3.7
Black feaces 11 5.9
Black feaces, drinking too much water, weakness, yellowish eye balls 13 6.9
Drinking too much water, yellowish eye 6 3.2
Fever 4 2.1
Loss of appetite 6 3.2
Loss of appetite, Weakness, Drinking too much water, yellowish eye, 6 3.2

black tarry feaces

Loss of appetite, weakness, Black feaces, sudden death 24 12.8
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Loss of appetite, weakness, Black feaces, sudden death, yellowish eyes 6 3.2
and body

Presence of ticks or fleas on the body 2 1.1
Presence of ticks or fleas on the body, Weakness, Loss of appetite, 2 1.1
Drinking of too much water, yellowish eyes, swollen abdomen, black

feces

Sudden death 12 6.4
Sudden death, black feces 8 4.3
Sudden death, Weakness, drink so much water 3 1.6
Sudden death, weakness, drinking of water, Black feces 6 32
Sudden death, weakness, drinking of water, sudden death 6 32
sudden death, fever, yellowish eyes and body 6 3.2
Swollen abdomen, Weakness, yellowish eyes and body 6 3.2
Weakness 4 2.1
Weakness, Black feces 24 12.8
Weakness, fever, loss of appetite, Black feces 6 3.2
Weakness, loss of appetite 2 1.1
weakness, loss of appetite, black feces 14 7.4
Yellowish eyes and body 4 2.1
Total 188 100.0

disposal of deceased animals varied, with
burial being the most common method
(48.9%), followed by disposal in ditches
(34.6%) as shown on Table III.

Rodent infestation near kennels was reported
by 63.3% of dog owners. To control this,
70.7% of respondents resorted to the use of
rat poison (Table III). Feeding management
practices also showed 65% of owners did not
remove food bowls from dog enclosures after

feeding, the majority of respondents (89%)
reported using disinfectants to clean their
kennels (Table III).

Reproductive challenges were also noted. A
substantial proportion of respondents
(47.3%) experienced losses of dogs during
pregnancy, with 94.1% of these losses
occurring in the final stages of gestation
(Table V).
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Have you lost a pregnant bitch Frequency Percent
No 99 52.7
Yes 89 473
At what stage of pregnancy

Last stage of pregnancy 177 94.1
Mid Pregnancy 11 5.9
Do you know about leptospirosis

No 89 473
Yes 99 52.7
What type of organism causes Leptospirosis

Bacterial disease 21 11.2
Not sure 72 383
Viral 95 50.5
What do you use to treat the condition

Doxycycline tab 135 71.8
Not sure 36 19.2
Oxytetracycline Injection 17 9
Have you taken your dog to be treated for Leptospirosis

No 27 14.4
Yes 161 85.6
Where was the dog treated

Home service by a Vet 94 50.0
Veterinary clinic 76 40.4
You treated it yourself 18 9.6
What was the outcome of the treatment
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Animal recovered
Dog died after treatment

Recovered but relapse

6 3.2
144 76.6
38 20.2

Table V: Pregnancy loss in bitches and knowledge of leptospirosis among dog owners

Leptospirosis Awareness and Management

Awareness of leptospirosis among dog
owners was limited, with only 52.7% having
heard of the disease. However, understanding
its nature was even more deficient; 50.5% of
those aware mistakenly believed it to be a
viral condition, while a considerable 38.3%
were either unsure or incorrectly informed
about what type of disease it was, as shown
in Table V.

In response to suspected cases of
leptospirosis, a significant majority of dog
owners, 71.8%, chose to administer
doxycycline to their dogs, with 85.6% of
these owners’ suspecting leptospirosis.
However, treatment preferences varied
among this group: half (50%) opted for home
visits by veterinarians, 40.4% preferred
taking their dogs to veterinary clinics, and a
notable 9.6% chose to treat their dogs at
home without professional veterinary
oversight, as outlined in Table V

Treatment QOutcome: A high mortality rate
post-treatment (76.6%); Table V

DISCUSSION

The study revealed a
concentration of dog owners from Jos,
Plateau. Hayden and Schulting (1997)

documented that during prehistoric times,

significant

dogs played significant roles in hunting and
were symbols of prestige for their owners.
Only the elite could afford to feed their dogs
with salmon, using them not only for
protection but also as displays of wealth. Jos,
known for its pleasant climate, attracted
expatriates who brought in various foreign
dog breeds. However, after the ethnoreligious
conflicts from 2001 to 2008, many
expatriates left the state capitals, leaving their
dogs with local associates and friends. This
situation has turned Jos into a significant
breeding center for these dogs within the
country (Krause, 2011). Typically, young
individuals raise these dogs with the intention
of selling the puppies. This venture not only
assisted them in covering their own
educational expenses but also extended
support to their siblings' schooling. By
breeding dogs and selling puppies, they could
generate a  steady  income.  This
entrepreneurial approach not only aided
financial independence but also fostered a
sense of responsibility and community within
the family and reduced the incidents of crime
and social menace. Ishola ef al. (2016)
conducted a survey which revealed that
young dog breeders possessing higher degree
certificates demonstrated a greater likelihood
of profitability in the dog breeding industry
compared to their counterparts with lower
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educational  qualifications. The study
suggested that education plays a significant
role in the success of dog breeding ventures,
potentially due to better business
management, understanding of canine

genetics, or enhanced marketing strategies

The prevalence of semi-intensive and
intensive housing systems, at 44.7% and
38.3% respectively, reflects a sophisticated
approach to dog care, ostensibly designed to
reduce the incidence of diseases like
leptospirosis and enhance overall animal
welfare. Semi-intensive and intensive
housing systems often involve controlled
environments where dogs are less exposed to
pathogens from the external environment,
however, diseases like leptospirosis, a
zoonotic disease can be spread through the
urine of infected animals, especially rodents.

The use of materials like wood and cement
for housing, showed an awareness of the
importance of hygiene in preventing disease
transmission, the variety in housing types
also suggests potential inconsistencies in
biosecurity measures across different setups.
Leptospirosis thrives in moist environments,
and the choice of materials can influence the
microclimate within these kennels (Bradley
and Lockaby, 2023). For instance, wood, if
not properly treated or maintained, can
harbor moisture, potentially increasing the
risk of bacterial survival and spread (Zabel
and Morrell, 2012).

The popularity of Caucasian breeds might
reflect aesthetic preferences or perceived
health benefits, which could influence
breeding practices. However, Gurumyen et
al. (2021) conducted a study in Jos Plateau
State, Nigeria, finding that Caucasian dogs
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had a higher incidence of leptospirosis. This
finding corroborates earlier research by
Major et al. (2014), which suggested that
specific breeds, particularly Caucasian dogs,
were predisposed to this disease due to breed
-specific behaviors. Breeders of Caucasian
dogs, especially in Jos, Plateau State, should
consider the health implications of their
breeding programs. There might be a need for
selective breeding to enhance resistance or at
least not inadvertently increase susceptibility
to diseases like leptospirosis.

The high vaccination rate for DHLPP is
promising for disease prevention, but the
annual frequency might not cover all
potential infections, particularly those
requiring more frequent vaccinations.
Gurumyen et al. (2021) noted that despite
vaccination, some dogs still succumbed to
leptospirosis. This could be attributed to
inadequate antibody levels to effectively
combat the field strains of Leptospira. It may
also be that vaccines used were not inducing
sufficient immunity in all vaccinated dogs
due to vaccine strains not covering all the
serovars of Leptospira circulating in the
environment, or the field strains might have
evolved, reducing vaccine effectiveness. This
might be linked to the economic losses
reported, with 63.3% of respondents
experiencing financial losses due to dog
mortality over the past five years, suggesting
that vaccination frequency might be a point
of intervention for reducing mortality.

The social impact of unemployment among
young people could have negative impacts
leading to severe outcomes like depression, a
rise in crime, and various social issues.
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The near-universal experience of dog loss
(99.5%) and the common clinical signs
before death (weakness, black feces, sudden
death, jaundice) point towards significant
health challenges, potentially exacerbated by
inadequate preventive measures or late
detection of diseases like leptospirosis. These
manifestations have been previously reported
by Gurumyen et al. (2021). The high rate of
dog loss during late-stage pregnancy (47.3%)
warrants further investigation into prenatal
care for dogs. In a report, leptospirosis caused
abortion and leptospira was isolated from
fetuses of an infected bitch (Schuller et al.,
2015). There is therefore need to check if the
high prevalence of abortion is related to
leptospirosis or other causes of abortion in
dog.

The presence of rats around dog areas
(63.3%) and the use of rat poison by dog
breeders (70.7%) are significant risk factors
for zoonotic diseases. The contamination
risks posed by rats carrying Leptospira and
other pathogens like the Lassa virus, coupled
with poor post-feeding practices, highlight a
critical area for intervention to safeguard
both canine and human health. The use of rat
poison for rodent control ought to be
reconsidered because of its significant
environmental impact and the dangers it
poses to non-target animals. Rodenticides can
contaminate soil, water sources, and the
broader ecosystem. When rats die from
poisoning, their bodies decompose, releasing
toxins back into the environment. This can
lead to long-lasting pollution in areas where
these poisons are used frequently. Predators
and scavengers, including birds of prey,
foxes, cats, and dogs, are at risk when they
consume poisoned rats. Secondary poisoning
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occurs when these animals eat rodents that
have ingested rodenticides, leading to
mortality in species (Blazic et al., 2024).

The low awareness and misunderstanding of
leptospirosis's nature indicate a need for
educational campaigns. The treatment
approaches, especially the high home
treatment rate of dogs, could explain the high
post-treatment mortality rate, suggesting that
professional intervention is crucial for
managing this disease effectively. Some
breeders resort to giving doxycycline to dogs
at the first sign of symptoms possibly linked
to Leptospirosis, without proper diagnosis.
This practice can obscure the true incidence
of the disease and increase the possibilities of
false negative cases. When doxycycline is
used indiscriminately, symptoms  of
Leptospirosis might temporarily subside,
giving a false impression that the condition
has been resolved or was never present. This
can mask the actual prevalence and severity
of the disease in a dog population,
complicating efforts to wunderstand and
manage the disease's spread (Van de Maele et
al., 2008). Breeders and dog owners need
education on recognizing the signs of
Leptospirosis and understanding when to
seek veterinary advice rather than self-
medication.

The disposal methods for dead dogs,
particularly the practice of selling carcasses
for consumption, raise ethical, health, and
environmental concerns. This practice could
lead to the spread of disease if not regulated
or if the dogs were diseased at the time of
death.
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CONCLUSION

This study highlights several areas for
improvement in dog husbandry and health
management in Jos (Jos North, South, East
and Bassa LGA) Plateau with high dog
ownership. Enhanced educational efforts,
better disease surveillance, and standardized
health practices could significantly reduce
mortality rates, economic losses, and
zoonotic disease risks. There is need to have
a coordinated approach to thoroughly
investigate the primary causes of death in
dogs. Enhance regulation within the breeding
industry to ensure ethical practices. Establish
or improve health surveillance systems to
monitor dog health on a broader scale,
allowing for the early detection of disease
outbreaks or programs that could inform both
breeders and pet owners.
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