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Abstract: The world's domestic dog population is estimated at approximately 700 million, with about 75%
classified as "stray". Stray dogs are free to roam and breed, thus creating large, difficult-to-control populations.
Free-roaming dogs pose a threat to local wildlife and public health, including the transmission of a number of
zoonotic pathogens to domestic animals and humans, attacks on animals and humans, and traffic accidents. The
purpose of this study is to assess the control of the population of stray dogs in Varna for a period of 5 years (2017-
2021) by analyzing the activities of the Municipal Shelter for Stray Animals (MSSA). Approaches to managing dog
populations include Killing, fertility control and shelter keeping. The municipal shelter in the city of Varna is having
a hard time dealing with the stray dog population due to poor funding and lack of staff. For the monitored period
there is a lasting tendency to reduce the number of stray animals caught in the Municipal Shelter. There is a
significant difference between captured and neutered dogs. A similar difference is found in vaccination and
deworming of stray dogs. Adoption and euthanasia of stray animals as practices for controlling the population of this
species are not popular in Bulgaria. Dog population management is a multifaceted concept that aims to improve the
health and well-being of stray dogs, reduce the problems they can cause and reduce the size of the dog population.
Held in many countries around the world. It is performed by different groups with different methods according to
different types of populations using different various indicators for assessing the impact of interventions.
Understanding the effectiveness of each of these interventions is important to guide the future management of the
dog population. Very few of the studies reviewed allowed correct conclusions to be drawn. The main challenges for
future research on the problem are to assess the feasibility, effectiveness, sustainability and effects of mass
campaigns to control the stray dog population.
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1. INTRODUCTION
The global domestic dog population is estimated at approximately 700 million, with about 75% classified as "stray"
(Smith L.M. 2019). The worldwide population of domestic dogs is estimated at approximately 700 million, with
around 75% classified as “free-roaming”. Stray dogs are free to roam and breed, thus creating large, difficult-to-
control populations. Free-roaming dogs pose a threat to local wildlife and public health, including the transmission
of a number of zoonotic pathogens to domestic animals and humans, attacks on animals and humans, and traffic
accidents. (Hu CH, 2019 L Gamble et al, 2018)
Dogs are responsible for transmitting over 300 zoonoses to humans. They are perhaps best known for the role they
play in the spread and maintenance of the rabies virus (Garde E Acosta-Jamett G.2014). This virus is responsible for
approximately 60,000 deaths annually, amounting to an annual economic cost of $ 8.6 billion (Hampson K., et al.
2015). Other zoonoses include Leishmania infantum, the causative agent of zoonotic visceral leishmaniasis
Echinococcus spp. (E. granulosus and E. multilocularis) (Quinnell R., 2009; Yang Y.R.Y., et al 2016), which causes
echinococcosis; and Toxocara canis, which causes toxocariasis. (Cvekova, 2018)
Approximately 59,000 people are dying each year from rabies virus infection worldwide, and dog bites are
responsible for 95% of these deaths. In recent decades, many countries in the Western Hemisphere have
significantly reduced the incidence of human rabies. These results have been achieved through the introduction and
implementation of large-scale vaccination campaigns for dogs; changes in legislation by defining the responsibilities
of pet owners, creating programs to control the free distribution of dog populations, as well as providing timely post-
exposure prophylaxis.( Kolarova — D, 2022 c. 145)
Approximately 70% of the dog population must be immunized against rabies in order to achieve an epizootiological
baseline of herd immunity in the population.
Different countries, as well as different regions within a country, may differ in their objectives for running dog
population management programs (Tasker L, 2010), such as: reducing the number of stray dogs; raising the
awareness and responsibility of dog owners; improving the health of stray dogs; reducing the prevalence of dog bite
injuries and to the conservation of other animal species. However, Dog Population Management programs are
mostly run in urban settings and are not funded by the government usually, which raises concerns about their
applicability in rural areas and sustainability over time( Taylor LH et al, 2017)
The purpose of this study is to assess the control of the population of stray dogs in Varna.
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3. MATERIALS AND METHODS
For a period of 5 years, an analysis was made of the management and control of the stray dog population in the city
of Varna, using access to public information from the Municipal Shelter for Stray Dogs in the village of Kamenar
(MSSD), Varna Region. The results were processed with SPSS using dissertation, variation and comparative
analyzes.

4. RESULTS
The results of the analysis of the presented data on the management and control of the population of stray dogs after
2017 show that for the studied period there is a steady trend towards a decrease in the number of captured stray
animals (366-155), and for 2021 and 2020 there is a statistically significant decrease in the number of captured
animals compared to the previous 2017, 2018 and 2019. (p <0.01) (Fig. 1)

Fig. 1. Captured stray dogs
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Fertility control in the country is carried out through surgical castration in shelters for stray animals, with a
significant difference between neutered dogs and captured dogs, for example in 2021 of 155 captured animals, only
60 (39%) were neutered, which is an indicator that some of the dogs had already been neutered and returned to their
habitats (p <0.05) (Fig. 2).
Fig. 2. Captured and castrated stray dogs
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A similar difference is observed with regard to vaccination and deworming of stray dogs, where in the first two
years observed vaccination of all animals is observed, while then their number decreases significantly, which is an
indicator of re-capture of the same animals and population (p <0.05) (Fig. 3).
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Fig. 3. Captured, vaccinated and dewormed stray dogs
400
350
300
250
200
150
100
50
0
2017 2018 2019 2020 2021
= Captured stray dogs 366 292 246 89 155
vaccinated stray dogs 366 292 135 49 123
dewormed stray dogs 366 267 168 56 99

The fact that only in two of the years 2019 and 2021 there are dogs housed in shelters (51 and 16, respectively)
shows that these structures are overcrowded and insufficient to cover all animals in need of care.

The adoption of stray animals is also an indicator of providing good care and reducing the population of this species,
but the results show that this practice is not popular in Bulgaria, as the animals are adopted mainly from Western
Europe.

No animals were euthanized during the period under review.

4. DISCUSSION
Free-roaming dogs are a global problem (Garde E et al, 2022) Dog Population Management (DPM) is a multifaceted
concept that aims to improve the health and well-being of stray dogs, reduce the problems they can cause and may
also to aim to reduce the size of the dog population.( Smith, L.M. et al, 2019)
According to stray dog control programs, management is achieved in three main ways: killing, long-term shelter,
and fertility control (Tasker L. 2007). to manage dog populations include culling, fertility control, and sheltering.
Historically, killing has been the main method used to reduce the number of stray dogs (Meslin F., et al. 2000). The
World Health Organization published guidelines in 1990 that prevented the use of destruction and recommended
alternative methods (eg registration and identification, vaccination, public education and sterilization). Despite these
recommendations, many countries continue to use extermination as the primary method of population control (Dalla
Villa P., et al 2010, Spehar DD, 2020)
Injectable barbiturates are more commonly used in high and high middle income countries, while killing and
shooting are more commonly used in lower and middle income countries ((Dalla Villa P., et al, 2010). National
legislation in some countries and Kosovo prohibits the killing of dogs to control the population. of stray dogs is the
most common method of controlling the dog population. The shelter aims to reduce the size of the stray dog
population. The shelter aims to reduce the size of the stray dog population. Sheltered dogs can be: (1) euthanized;
(2) adopted; or (3) remain in the shelter permanently. Shelters are common worldwide and can be run by the
government (public shelters), privately run or run by NGOs. The number of dogs entering the shelter is often greater
than the number of dogs leaving, for example, for relocation. This leads to a lifelong stay in the shelter or
euthanasia. As national legislation in some countries prohibits the euthanasia of healthy animals, this can lead to
long-term shelter and overcrowding (Barnard S., 2015). Shelter has little or no effect on the size of the dog
population (reduction of the population by 3% in 10 years) (Hogasen H.R., 2013), or no effect. In addition, the use
of shelters to house dogs is expensive and as such is more common in high- and high-income countries. Due to the
cost, this method may not be appropriate in countries with lower average and lower incomes (Dalla Villa P,. 2010).
The municipal shelter in the city of Varna finds it difficult to cope with the stray dog population due to poor funding
and lack of staff. Fertility control can also be achieved through surgical or chemical sterilization or contraception
(Massei G., 2013). Non-surgical fertility control is increasingly recommended as more cost-effective than surgical
sterilization for the management of dog populations and their effects(Massey G, Miller LA., 2013) Effective
population control and selection of the most appropriate neutering interventions require a thorough knowledge of the
characteristics and dynamics of the dog population (Shamsaddini S et al,2022).
Surgical sterilization by capture-castration-release (CNR) of stray dogs is the predominant method of fertility
control. This method involves collecting stray dogs and performing castration or neutering in an inpatient or mobile
clinic. CNR is conducted in several countries and states, for example in Italy (Barnard S., 2015), India (Yoak A ..
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2016), Bangladesh (Tenzin T., et al., 2015), Sri Lanka and Brazil. Surgical sterilization is generally more socially
acceptable than killing. Yoak et al. (2016) found that killing will reduce the population size by 13% in 20 years
(Yoak A.J. 2016 )at current capture levels, although the intensity needed to achieve this reduction does not has been
reported. The effect varies from a minimal reduction in population size from 14% in 20 years to 78% in 20 years,
depending on the extent of castration (Kisiel L., 2017.). Hogasen et al. (2013) show that increasing fertility control
by 20-40% per year reduces the size of the stray dog population by 34%, compared to only 3% reduction when
shelter increases by 10% each year. In studies that directly compared the effects of killing with fertility control on
the size of the dog population, killing was less effective in reducing the size of the population. (Yoak A.J.2016)

5. CONCLUSION

Management of the dog population is a multifaceted concept that aims to improve the health and well-being of stray
dogs, reduce the problems they can cause and reduce the size of their population. Held in many countries around the
world. It is carried out by different groups with different methods according to different types of populations using
different indicators to assess the impact of interventions. Understanding the effectiveness of each of these
interventions is important to guide the future management of the dog population. Very few of the studies reviewed
allowed the correct conclusions to be drawn. The main challenges for future research on the problem are to assess
the feasibility, effectiveness, sustainability and effects of mass campaigns to control the stray dog population.
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