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ABSTRACT

Dogs are the earliest anitedo be domesticated by humaihs.many area®f Tanzania,
dogs arepoorly managed andarely protected from diseasegich turn them to be
reservoirs of diseases than beshared to human and livestock. A cross sectional study
was ©nducted between October 2017 adanuary 2018 to asseske community
knowledge, attitudes, prixces and tostudy the epidemiology gdarasiic infestationsin

dogs of Mvomero district and Morogoro Municipality. The structured questionnaire was
administered to 200 dog keepers, 100 in each study distritdtal of 400 dogs were
examinedfor ectopaasite infestationand sampledor laboratoryidentification using
standard identification keys. Faecal samples were also collected from all the study dogs
for coprological analysis ofastrointestinal parasitel was establishethat 59% of dog
keepershad fair to good knowledge on management of dogs, 50.5% showed positive
attitude towards dog€ogs of Mvomero districtwere managed under poor conditions
compared to those of Morogoro Municipalignd the difference was statistically
significant (P<0.05) Majority (83.8%) of the dogs were infested with ectoparasites
namely ticks, fleas, mites and lidewas further found that 76.8% of doggre infested

with intestinal parasiteand someof themwere zoonotic parasitegamely Ancylostoma
(60.5%) Uncinaria (22%), Toxocara(11.5%) Toxascarig6.3%),Ascaris(3.8%), Taenid

(6%), Dipylidium (1.8%), Cryptosporidium(15.5%), Isospora(8%), Cyclospora(4.3%)

and Entamoeba(3%). Dogs of Mvomero distict werenore (P<0.05)infested with
parasitesthan those of Morogoro Municipality Risk factors for parasitic infestations
which were found to be statically significant (P < 0.05) includgé, location of origin,
management and housing system, lack of routine deworming and feeding dystas.
concluded that doga Morogoro are poorly managed and had high infestation of parasites

that reflect the status of parasitinfestationsto other animals in the are@herefore,



integrative approaches on creating public awareness on dog management pratitees in
study aras and other areas in Tanzania in order to safeguard the health of dogs and

humandgs recommended
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CHAPTER ONE

1.0 INTRODUCTION

1.1 Background Infor mation

Dogs are the earliest animals to be domesticated by humans. In most countries in Africa,
dogs are kept for security, hunting, herding livestock, warns in case of danger and
occasionally as pets (Whitfield and Smith, 2014). In Tanzania, majoritprokesticated

dogs are Mongrels which are kept mostly in rural areas with poor veterinary attention
(Knobel et al, 2008). Maasai, Sukuma, Gogo, Barabaig and Wambulu are some of
pastoral and agropastoral societies in Tanzania who keep large groups ofrdogséo
security and assisting in herding of livestock. It is also the custom of many people living in
urban areas to keep guard dogs which are not well managed and end up being stray dogs
(Knobelet al, 2008). Boys around 10 to 15 years old are the keglpavho manage dogs

in most of households both in rural and urban areas (Eehedt{ 2013). Normally dogs

are kept freely roaming around in streets and villages where they increase the chances of
dog bite injuries to people and the likelihood of spmegaoonotic diseases like rabies in

the community (Ernestt al, 2013; Swaket al, 2016). Ectoparasites and gastrointestinal
parasites are common to stray dogs because of poor management and lack of disease

control programs (Kilonzet al, 2006; Knobekt al, 2008).

Ectoparasites are organisms that may live on, feed on and inhabit the external body surface
of another organism mostly vertebrates and may be detrimental to the latter ¢Hapla

1994). Many ectoparasites cause significant infestatiaonany species of animals (such

as livestock, dogs, cats, and poultry) including humans (Heipdd, 1994; Durderet al.,

2005). Some of these ectoparasites (mostly lice) are species specific, while others (for

example ticks) infest a wide range of l®osthe common ectoparasites reported to infest



dogs indifferent areas in the world are ticks, fleas, mites and lice (Dusedeal, 2005).
Ectoparasites especially in heavy infestation may cause different disorders such as anemia,
hypersensitivity, irritlility, dermatitis, skin necrosis, loss of weight, secondary infections,
focal haemorrhage, and blockage of orifices such as ears and inoculation of toxins (Hopla
et al, 1994). Some ectoparasites of dogs can transmit disease causative agents to humans
for example; fleas are potential vectors ¥ersinia pestitighat cause plague in people

(Kilonzo et al, 2006).

Surveys conductedlsewherdnave documented various levels of ectoparasites infestations
on dogs. Kumsa and Mekonnen (2011) in Ethiopia, inyat&d the prevalence of ticks,
fleas and lice of dogs and almost all dogs were infested. A study conducted in Nigeria
reported 60.4% as an overall prevalence of ectoparasites infested dogs (Ugbemadbjko
2008).Another study by Costa and ote€R013)in Brazil investigated the prevalence of
ectoparasites infestation on dogs of urban and aned atthe magnitude of 63% and

51.3% respectively.

Diagnosis of ectoparasites infestation can be done by either conventional or molecular
techniques (Wellt al., 2012). Conventional methods include physical examination for
pathological lesions, serological analysis and microscopic examination of the parasites
(OIE, 1996; Wellset al, 2012). Molecular technigaeare diagnostic methaghich deals

with identification of genetic materials of the parasite like DNA (OIE, 1986)vantages

of molecular techniques over conventional methods in diagnosis of parasites infestatio
includes high specificity andensitivity andcan detect carrier animals (Wedlsal, 2012).
Unfortunately application of molecular techniques in developing countries is still minimal

due tohigh cost oimost diagnostic kits are available in high costs.



Prevention and control of ectoparasites infestations on dogs can be done by destroying
parasites and alternative host habitats. Cutting or removing grass, weeds, and bush
piles between fences and along buildings will increase ectoparasites desiccation and
decrease protective harborage for wild animals that can also serve as drosts f
ectoparasites such as tickdryden and Payne, 2004h addition, pesticides need to be

used to Kill ectoparasites in the environment before they attach to a host and feed so as to
prevent tick borne pathogeifg§oung et al, 2003) Use of acaricides ipregnated collar

(for example Amitraz impregnated collar) can prevent ticks infestation in dogs (Estrada
Pena and Ascher, 1999) . Furthermore, cl ec
house with rgular dipping or spraying dogs wiitaricides afteevery week may prevent

dogs from ectoparasites infestati@rysonet al, 2000).

Gastrointestinal parasites are the organisms that inhabit in the gastrointestinal tract of
other animals. Gastrointestinal parasitism in dogs has been reported worldwittes and
severity of infections varies with age, geographical area, breeds, nutritional and immune
status of the host (Schandewst al, 1987; Littleet al, 2009). Clinical parasitism is
characterized by poor body condition and increased mortality in pufjaseneet al,

1996). The gastrointestinal parasites that have been reported to be the majorfcause o
diseases in dogs are helmisthke Ancylostomunspp and protazan parasites such as

Giardia spp (Muhairweet al, 2008; Swaet al, 2016;Gbemisolaetal., 2016).

Gastrointestinal parasitism in dogs may be asymptomatic or cause gastrointestinal
disorders, lack of appetites, loss of weight, retarded growth and in severe cases death
(Balassianoet al, 2009). For examplea study performedin Kenya preented 68%
prevalence of helmithandAncylostoma canimu(1%) was the major cause of mortality

in dogs (Kagira and Kanyari, 2001). A survey done by Amigdadd. (2016) in Ghana,



results showed thirteen species of intestinal parasites with an ovevallgoree of 52.6%.
Another study carried out by Fantanarrosa and others (2006) documented a prevalence of
52.4%. In Nigeria the prevalence of helminths infestation in dogs ranges between 24.7%
and 52.5%Sowemimo and Asaolu, 2008koyeet al, 2011).In Ethiopia Zewduet al

(2010)aprevalere of helmintls of up to 86.5%as been reported

Gastrointestinal parasitism in dogs can be diagnosed by coprological, serological and
molecular techniques. Ordinary coprological techniques, such as flotation iatsdtur
sodium chloride solution, zinc sulphate centrifugal flotation, faecal sedimentation in water
techniques, direct smears preparations and Modified -Rleblsen staining technique are
predominantly useful in estimating prevalence of intestinal paraf@és Terrestrial
Manual, 2008; Dantasorres and Otranto, 2014). Coprological methods may present low
sensitivity in some instances and result in the underestimation of the magaftude
infestations to some parasites, when compared with necropsy, seablagd molecular
based data (Dantd®rres and Otranto, 2014)The reasons for low sensitivitpf
coprological methodsould be fecundity and immaturity of sorhelminthes as well as
male and female ratioSerological tests are widely employed to assegmsire to
pathogens such &aiardia spp,B. vogelj Leishmaniaspp, Toxocara canis, E. granulosus
andT. gondii (De Savignyet al, 1979; Craicet al, 1995; Leeet al, 2010; Dantag orres

and Otranto, 2014).

Prevention and control of gastrointestinargsitism in dogs can be done by regular and
correct use of antihelmintic and antiprotozoal drugalfieret al., 2008). Also education
to the dog owners on the importance of good husbapdagtices may reduce the

populationof parasites on the environmersood husbandry practices includes regular



cleaning of the home surroundings, cleaning and disinfection of dog premises as well as

proper disposal of dog faeces (Palretal, 2008).

In many places of anzania, dogs are rarely protected from disedsefore plays a key

role as a reservoirs and vectors of diseases that are transmissible to human and livestock
because of their close interaction (Ernetsal, 2013). Morogoro is among the regions in
Tanzania with high number of pastoraliatsd agropasralists with big herds of livestock

and dogs. The dogs rarely get veterinary services and they succumb from a range of
disease conditions and act as reservoirs of several diseases which can be transmissible to
people. Parasitic infestation is among tlemmon dog problems in Morogoro which
significantly cause diarrhea, unthriftness, alopecia, itching and persistent suffering
(Makeneet al, 1996; Kasangat al, 2002; Muhairweet al, 2008; Swaiet al, 2010).
Parasitic infestation is endemic in dogs hably due to lack of knowledge odog
management, poverty and high complexity interaction between definitive and intermediate
hosts of parasites (Swat al, 2016). Thereforethe purpose of the current study was to
assess knowledge, attitudes and prastiof dog keepers on dog management, awareness

of parasitic zoonoses and to establish the prevalence of parasites of dogs in Mvomero and

Morogoro Municipality.

Studies conducted in different places in the world documented risk factors associated with
parasitic infestation in dogs. $k factorssuch as age, sex, body score and husbandry
practices were recordeBor exampledogs younger than one year were more likely to be
infested withparasites e.goxocaraanddogs living in hoseholds with more than ocleg

are significantly parasitizedBugg et al, 1999; Katagiri and Oliveir@&Sequeira, 2008
Nijsse et al, 2017%. Male dogs and low body scores were associated with mixed

infestation. Close animdl human contacts are risky for people, especially in cases of



negligence towards proper veterinary care, deworming procedures, asvireliman and
dog hygiene increase the potential risk of zoonotic parasite diseases sp(bhidseet

al., 2017 Masseiet al, 2017.

A knowledge, attitude and practice study is a quantitative method that use standardized
guestionnaire to collect quatative and qualitative information. Knowledge, attitude and
practices (KAP) studies on dogs and their diseases are widely employed in various
countries to collect information for planning public health programs (Mdsoyor et al,

2003). For exampleni Tanzania, KAP surveys were employed on studying the
communitiesd understanding on rabies preyv
areas (Sambet al, 2014). In Africa, KAP surveys on dog management and dog diseases
have been conducted in sevearauntries such as Ethiopia, South Sudan, Uganda, Nigeria,
South Africa (Kilfuet al, 2016;Gbemisoleet al, 2016; Wumbiyaet al, 2017; Omadang

et al, 2018). Furthermore, KAP surveys were used in different places in the world to
assess 0 mmu n iwareness @n pet management and risks of parasitic zoonoses such as
cystic echinococcosis Morocco (El Berbriet al, 2015),Toxocara canidn household

dogs in Canada (Nijss&t al, 2015) and parasitic zoonoses of free roaming dog in Nepal
(Masseiet al, 2015). KAP studies have been used in many surveys based on the principle
that increasing knowledge will result in changing attitudes and practicesirtimize
disease burden icommunities (Mascidaylor et al, 2003). KAP studies have been used

in idertification of knowledge gaps, identification of cultural beliefs and behaviour
patterns which may pose barriers to diseases control, formulation of relevant public health
awareness campaigns and provision of baseline data for planning, implementation and
evaluation of national diseases control programs (Matdbad, 2007; Hlongwanat al.,

2009).



1.2 Problem Statement

Information on general management of dogs and epidemiology of parasitic infections in
dogs of Morogoro region iscant Gastrointestin parasitic infestationin dogsis among

the common problems isome areas d¥lorogoro region (Muhairwat al, 2008). This is

due to poor management which is probably associated with inadequate knowledge of dog

husbandry.

1.3 Study Justification

Few stulies targeting parasites infestations in slbgve been conducted previously in
some urban and rural areas in Tanzania (Maketnael, 1996; Kasangat al, 2002;
Muhairwaet al, 2008; Swakt al, 2010 and 2016) but no study that was carried out to
asses knowledge, attitude and practices of dog keepers on dog manageateparasitic
zoonosis and estimapgevalence of ectoparasites and gastrointestinal parasites of dogs in
both rural and urban communities. Therefore, there is paucity of informatigereral
management of dogs, status on ectoparasites and gastroaitpstiasitic infections and
prevalence of dog zoonotic parasites in Morogoro region. Yet, the information on
knowledge of dog zoonotic parasites, attitudes and practices of dog keepeisgo
management in Morogoro reg is limited. Therefore, theseformation gaps necessitated

a study so as to establish the levetommunityknowledge, attitudes, and management
practices of dogs and to estimate the prevalence of parasites infegimghddorogoro
Municipality and Mvomero district in order to safeguard the public health from zoonoses.

| mportance of the current findings 1is bas
perception towards dog management practices angal@sitic zonoses knowledge is an
important step towards the development of appropriate disease prevention and control

programs in dogs.



1.4 Objective

1.4.10verall objective

The overall objective of this studyasto assessthec ommuni ti esd® knowl

andpracti ces on dawagendss roparasiacgeonosaartd establishthe
magnitude of parasitic infestationsn dogs of Mvomero district and Morogoro

Municipality, Tanzania.

1.4.2 Specific objectives
I. To assess the knowledge, attitudes and pexctiof dog owners on dog
management and the associated health risks in the study areas
ii.  To estimate the prevalence of parasites of dogs in Mvoumistrict and Morogoro
Municipality.
iii.  To establish the risk factors for the parasitic infestations in.dogs
iv.  To estimate the prevalence of zoonotic parasites of dogs in Mvod&ract and

Morogoro Municipality.

1.4.3Research questions

i.  What is the knowledge, attitudes and practices of dog owners on dog management

and the associated health risks in Mvoni@igtrict and Morogoro Municipality?
ii.  What are the risk factors that contribute to parasitic infestations in dogs?
iii.  What are the common parasites of dogs in Mvomierstrict and Morogoro
Municipality?
iv. ~What are the prevalent zoonotic parasites of dogs in Mvorbastict and

Morogoro Municipality?

e



CHAPTER TWO

2.0 LITERATURE REVIEW

2.1Knowledge Attitude and Practices of Dog Keepers on Dog Management

Dogs are popular animals that live in close intimate with humans and this cohabitation
allows the transmission of zootic parasites to humans (Amissethal, 2016).The risk

may be high in communities with limited knowledge about zoonotic parasites in dogs.
Amissahet al (2016) in Ghana, found that knowledge of dog owparzoonosis and pet
management practices wepsor. Asmare and Mekuria (2013) in HawasB#hiopia,
reported that community awareness on dog management and zoonotic parasites was poor
as there was no treatment of dogs against parasites and none of the dog keeper was aware
of zoonotic diseases from dogs survey carried out in Atis-Ababa Ethiopia on KAP
showed that majority of the respondent (87%) believed that there is a risk of acquiring
zoonotic disease from dogs. However, most of them (95.4%) knew only rabies and only
4.6% of respondents were awané parasitic diseases (Kilfet al, 2016). A study
conducted by Muhairwat al. (2008) in Morogoro Tanzania reported that intestinal
helminthosis is commoim dogs of all age groups and may be related to poor husbandry

practices of doge/hich imply thatthe public is at risk of acquiring the infections

2.2 ParasitesSpectrum

Parasite is an organism that takes benefit from another (the host), without giving
something back and usually causing some damage to it. Incidentally, parasites constitute a
diverse group of organisms that may affect a wide range of animal hosts, including
amphibians, birds, fishes, mammals, and reptiles (Ddrdags and Otranto, 2014). They

may be generally subdivided as endoparasites and ectoparasites, according to their

locationin the host. Ectoparasites may also be classified as permanent (e.g lice and mites)
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or nonpermanent (e.g ticks), depending on the relationship with their host; whether their
life cycle takes place solely on their hosts or also in the environment (Baotas and

Otranto, 2014).

The importance of parasites and parasite control may or may not be obvious to many
people becausboweverwhere studies have been conducted; parasitic diseases have been
identified as the major impediment to dog healtld weltreworldwide (Muhairwaet al.,

2008; Whitfield and Smith, 2014). Parasites can cause a variety of problems in dogs
ranging from mild to severe iliness. Parasites especially in heavy infestation may debilitate
domestic animalthroughdifferent disordersigech as anaemia, hypersensitivity, irritability,
dermatitis, skin necrosis, loss wkight; predispose hosts to secondary infections, focal
haemorrhage, blockage of orifices such as ears and inoculation of toxins @dadla

1994; Kumsa and Mekonnen, 201

2.3 Common Parasites of Dogs

2.3.1 Ectoparasites of dogs

2.3.1.1Common types of ectoparasites that can infest dogs

Ectoparasites are parasites that live on the dog and include fleas, ticks, mites and lice.
Ectoparasites may cause irritation, bloapletion, pruritus, and skin lesions, potentially
leading to the occurrence of secondary bacterial infections. Some ectoparasites such as
fleas, lice and ticks may also transmit pathogens to dogs that inchatierib, protozoa,

and helmintk (Alcainoet d., 2002; Rinaldet al, 2007; Kumsa and Mekonnez()11).

Fleas
Fleas are the most common ectoparasite of dogs and are considered significant public

health pests (Foldvari and Farkas, 2005). Fleas found on dogs originate from rodents,
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birds, insectivoresind from otheCarnivore Dogs therefore may seras ideal bridging
hosts forintroduction of fleaborne diseases from nature to home (Dobler and Pfeffer,
2011). Pulex irritans (Human fleas)Echidinophaga gallinacedsticktight poultry flea),
Ctenocephbdes felisand Ctenocephalides canire frequently reported species of fleas
from dogsin different places in the world he infestation of animals with ectoparasite like
fleas is an indication of poor management practices. The effeffemonfestatio include
pruritus, selfinflicted trauma and flea allergy dermatitis (Kumsa and Mekonnen, 2011).

Treatment of fleas should include the animals and the surrounding areas.

A study performed(Haule et al, 2013) in NorthEastern Tanzania demonstrated high
magnitude of flea infestationn domestic animals including dogs; over 90% were
Ctenocephalidespp. Kumsa antMekonnen 2011) in Ethiopia documented three species
of fleas infeshg dogs which areCtenocephalides feli€82.9%), Ctenocephalides canis
(73.8%9 andPulex irritans(2.5%). Report of ectoparasites prevalence on dogs of Turkey
presented two species of fleas which d&f@enocephalides canig31.25%) and
Ctenocephalides feli@.17%) (Aldemir 2007). These differences among study areas may

be due to ranagement practice$ dogsand geographical distributiaf fleas

Fleas are mainly the vectors of bacterial agents sudfaamia pestis Rickettsia typhi
Rickettsia felisand Bartonella spp. Yasinia pestiscause Plaque which is a highly
infectious bacterial zoonotic disease. The plaqueccdacillus causes a rapidly
progressing serious illness that in its bubonic form is likely to be fatal (H=uéd,
2013).This human disease causedYbypestishas been historically associated with rats,
mainly with Rattus norvegicuand Rattus rattus(Nisimov et al, 2004; Kilonzoet al,
2006; Kumsa and MekonneB011). The second group of pathogemickettsiae.There

are mainly two species oickettsiaewhich are naturally transmitted by fledickettsia
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typhi, thepathogen omurine typhusindR. felisare recently discoverdrlickettsiaspecies
causing fleeborne spotted fever. Murine typhus is a zoonotic disease which is maintained
in nature mainly by a fleeat-flea transmission cycle. Fleas also areteecofBartonella

and Dipylidium caninum(Sousby, 1982; Kumsa and Mekonn@911). Fleas support
growth of some diseasmusingagents omay act as transport vehicles for infected fleas

between their natural reservoirs and humans (Kileizd, 2006).

Ticks

Ticks infesting dogs are divided into two familieésgasidae(soft ticks) andixodidae

(hard ticks). The most important ticks in dogs arelxioelidaewhich are characterized by

a hardened dorsal shielscgtum) and a headcg@pitulun) that extends front of the body
(Dryden and Payne, 2004¢ommon ixodid tick species that infest dogs are found in
generaAmblyonma, Rhipicepthalusand HaemophysalisTicks may cause direct damage

to the host through their feeding behavior, act as vectors for disaasative agents such

as bacterial, rickettsial and protozoal diseases and may also cause tick paralysis (Foldvari

and Farkas, 2005; Marchionébal, 2007).

Studies conducted in different places in the world reported different species of ticks that
infest dogs. A studgonductedin Nigeria by Oguntomolet al. (2018), reportedhree
species of ticks namelRhipicephalusanguineuswith infestation rate ranging from 0.3
80%, Amblyanmavariegatum(0.3i 70.2%) andHaemaphysalis leachi leacf#.4i 33.2%).
Another survey carried out by Aroreg al (2011) in Nigeria, reported three species of
ticks infested dogs whichwere Rhipicephalus sanguineus (40.58%), Boophilus
decoloratus(33.5%)and Haemaphysalis leacheachi (25.92%). Also a studgonducted

by Kumsaand Mekonnen2011) in Ethiopia, documented two species of ticks found to

infest dogs which ardmblyommaspp (3.5%) andH. leachi leachi(0.5%). In Albania
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Rhipicephalus sanguine8.6%) andixodesricinus (4.4%) species were found to infest
dogs (Xhaxiu et al, 2009). In BraziRhipicephalus sanguinewgas reported to infésll
the studied dogs while iArgentina73% of the dogs were affected (Gonzé¢al, 2004,
Klimpel et al, 2010).Rhipicephalus sanguineus probably the most widespread ixodid
tick, colonising both human and canine dwellings (Gonzéteal., 2004; Xhaxhiwet al,

2009; Klimpelet al, 2010; Aronget al, 2011; Kumsa and Mekonnez)11).

Mites

These parasites are normally found in different shapes and sizes. Examples dfahites
infest dogs ar®emodex canjtodectes cynotisndSarcoptes scabiebarcopticmange

is one of the skin diseases that dog can trartenhiiman|t is a highly contagious disease

caused bySarcoptes scaéi var canis is transmissible to humans (&mtz, 1991).
Sarcoptescabeibur r ow deeply into animal ds skin a
crust, hair matting and loss. Although the mites spend their entireylife on the dog,

they can survive for up to 3 weeks away from the host. Titesrburrow tunnels through

the skin where they live and lay their eggs. Because they actually live deep in the skin, is
impossible to see them outside, and brushing and bathing will not remove them (Schantz,

1991).

Several sudies conductedn different countriesreported different levels 0. scabiei
infestations A study on ectoparasites investigation in Nigeria by Ugbometkal. (2008)
reported 2.0% prevalence @&. scarbieiinfestations m dogs. Another survey was
conducted in China reported préaace (1.18%) o5. scabieinfestation on pets (Chest
al., 2014). In Iranand Bangladesh the prevalence &f scabieiand Demodex canis

infestations on dogs has been reportechts 0f5.6% and 62.5%respectively(Ali et al,
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2011; Mosallaneja@t al, 2012).Scabieds a zoonotic disease caused Byscabieimite

especially in developing countries (Hatyal, 2012).

Lice

Infestation with lice, a common problem in human, is actually rare in dogs. Lice are
species specific, therefore human lice cdnnéest dogs and vice versa. The entire life
cycle of lice is completed on the dog within 3 we@Kansseret al, 1999) There are two
species of lice that infest dogs, nam@&lychodectes canjsknown as a chewing/biting
louse, it chews the skin of irdeed dog, and the secondLligognathus setosudlood
sucking louse. Clinical signs range from no symptoms at all to severe skin disease with

biting lice and anemia with blood sucking ligéansseret al, 1999)

2.3.1.2 Prevention and control of ectopaasites of dogs

Prevention and control start by destroying parasites and alternative host habitats. There are
two techniques that are widely used to prevent parasites infestations which include
mechanical and chemical methods. Mechanical control of thasipes infestations
involves maintaining a hygienic environment (Durden and Hinkle, 2009). Cutting or
removing grass, weeds, and bush piles between fences and along buildings will
increase ectoparasites desiccation and decrease protectiveaparfmorwild animals

that can also serve as hosts for ectoparasites such asDigkierf and Payne, 2004).
Bathing of dogs regularly remasectoparasites like fleas and debris that would otherwise
cause irritation. In case of an infestation, contamindtedding, nesting material, or
clothing should be either properly disposed or exhaustively washed and placed in the sun.
Chemical control of ectoparasites can be employed through direct use on dogs or on
environment infested with parasites. Cleaning arsdidn f ect i ng dogs o6 ho

di pping or spraying dogs o acaricides af
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ectoparasites infestatioBrysonet al, 2000) Topical or spebn, treatments for dogs are
available in many formulations which include fl@ampoos, sprays, insecticides or insect
growth regulators. Proper use of topical treatment may clear parasites infestations on dogs
(Durden and Hinkle, 2009). Use of acaricides impregnated collar (for example Amitraz
impregnated collar) can prevent ticksfestation in dogs (Estradena and Ascher.,

1999).

2.3.2 Endoparasites

Endoparasites are parasites that live in the internal organs of an animal. Endoparasites are
divided into two groups; intestinal and nonestinal parasites. The endoparasites ray
helminths, protozoa and intermediate stages of some ins&etsmiaggots. Intestinal
helminths include Fluke (Trematodes), Tapeworms (Cestode) and Nematode (Ascarid,
Hook worms and Whipworms). Non intestinal helminths are Heartwd®nof(laria
immit9, Lung worms(Cappilaria spp), Oesophageal wormSpjrocerca lupj and Eye
worms (Thelazia spp). The hookworms includéncylostomaspp. and Uncinaria
stenocephalaForeyt, 2013). TheAscarids (roundworms) areloxascaris leonia and
Toxocara caniswhile the whipworms are Trichuris vulpis The tape worms are
Echinococcusspp, Dipylidium caninum Mesocestoidespp and Taeniaspp. The flukes

areAlaria alataandNanophyetusalmincola(Foreyt, 2013)

Dogs have been associated with several zoonotic diseasesialf some of them are
gastrointestinal parasg¢Kavanaet al, 2014). The most common helminths of dogs with
zoonotic potential aréncylostoma caninunrDipylidium caninum Toxocara canisand
Echinococcus granulosy&obertsoret al, 2002)The protozoa gastrointestinal parasites
of dogs includeCryptosporidium Balantidium, Cyclospora, Toxoplasm&iardia and

Coccidia(Swaiet al, 2010).
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2.3.2.1 Helminthosis
Helminths are invertebrates characterized by elongated, flat or round bodies. Flatworms
(platyhelminthes) include flukes (trematodes), tapeworms (cestodes) and roundworms

(nematodes) (Foreyt, 2013; Wani, 2018).

2.3.2.1.1 Nematodes
Nematodes are cylindrical in structure and usually bisexual which include the round
worms like hookworms, whipwormdyeartworms, lungworms, oesophageal worms and

eye worms (Foreyt, 2013).

Round worms

Toxocara canisand Toxascaris leonia are common roundworm of dogs, their presence
have been reported in studies of intestinal parasitdegsall over the world Qvergauw,
1997; Dalimiet al, 2006) The life cycle ofToxocarais complex and involves both
somatic and tracheal routes of migration. Infection may involve-pktental migration
and tranamammary transmission, direct transmission and transmission vigmparhosts

(Irwin and Traub, 2011).

Round worms infection in animals is worldwide distributed. It has been reported in
various caintries such as Tanzania, Ghana &ad (Antesoret al, 1975; Dalimiet al.,
2006; Muhairweet al, 2008: Amissalet al, 2016). A study by Muhairwat al (2008) in
Morogoro Tanzania reported a prevalencesdf% Toxocara canignfestation in dogs.
Another study byAmissahet al (2016) in Ghanareporteda prevalence 0fl8.8%
Toxocara canisnfection in dogsOther studies sewhere have reported the prevalence of
Toxocararangel between3.1% and 40% (Antesoret al, 1975; Dalimiet al, 2006;

Awadallah and Salem, 2015).
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Toxocaraeggsare distinguished from those dfoxascarisby comparing morphological
features of the respee¢ eggs following a simple faecal smear or a sinjplet at i on
technique (Irwin and Traub, 2011). The smooth eggsTafascariscan be easily
distinguished from the pitted eggs ®bxocara The most commonly used drugs for
treatment obscarid infections in dogs include pyrantel and piperazine salts, fexdmad

mebendazole, febantel, selamectin, ivermectin and milbemycin (Irwin and Traub, 2011).

Hookworms

Ancylostomacaninumand Uncinaria stenocephalare some of the hookworms found in
dogs in tropics (Klimpeekt al, 2010). In favorable environmentalrmhtions, hookworm

eggs develop into an infective third stage larva within 8 days (Irwin and Traub, 2011).
Dogsacquire hookwormsdé infection through i
infective larvae The principal importance of these hookwormisess from their ability to

suck blood in their primary host. Damage to the intestinal mucosa is also due to multiple
lacerations caused by the worms (Irwin and Traub, 2011). The severity of clinical signs
depends on the age and nutritional status of tise dmad its worm burden. In puppies and
immunosuppressed dogs even light to moderate infections Avitaninumcan result in
signiycant -moteamemmiaad,bloddydmohoea, and may result in fatalities
(Irwin and Traub, 2011)The A. caninumand Uncinaria stenocephalare zoonotic in
nature and infest humans through ingestions of contaminated foothquesietration by
infective larvae Then larvae undergo a prolonged migration that causes a cutaneous larva

migrans (Bowman, 1999).

Hookwormsdé infestations i rdwidkaongledinghTanzania,b e e n

Ghana andran (Antesoret al, 1975;Dalimi et al, 2006; Muhairwaet al., 2008: Amissah
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et al, 2019. For example Antesoet al. (1975) in Acra Ghana, reported 58% prevalence

of Ancylostoma caninumnfestation in dogs. Thieelminths affectlogs of all age groups

Whipwoms

Whipworms are smalldark worms which live in the large intestine of the dog. The adult
whipworm attaches into the tissue of the intestine and sucks blood. Large numbers of
whipworms can cause irritation and bloody diarrhea. Example of whipwoflcisuris

vulpis commonly nfest doggIrwin and Traub, 2011)An infestation with whipworms is
characterized by mucoid haemorrhagic diarrhea, weight loss and anemia. Diagnosis is

based on coprological analysis of faecal sar(iplen and Traub, 2011).

Spirocercosis

Spirocercosigs a disease occurring predominantlyGanidae caused by the nematode
Spirocerca lupi Typical clinical signs are regurgitation, vomiting and dyspnoea (Berry,
2000; Van der Merwet al., 2008). The lifecycle involves an intermediate (coprophagous
beetlg and a variety of paratenic hosts. Larvae follow a specific migratory route,
penetrating the gastric mucosa of the host, migrating along arteries, maturing in the
thoracic aorta before eventually moving to the caudal oesophagus. Here the worm lives in
nodules and passes larvated eggs which can be detected using zinc sulphate faecal
flotation (Van der Merweet al, 2008). Histologically, the mature oesophageal nodule is

composed mostly of actively dividing fibroblasts.

Spirocerca lupiassociated oesophajesarcomas may occur and damage to the aorta
results in aneurysms (Berry, 2000). A pathognomonic lesion sforocercosisis
spondylitis of the thoracic vertebrae. Primary radiological lesions include an oesophageal

mass, usually in the terminal oesophagspondylitis, and undulation of the aortic border.
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Contrast radiography and computed tomography are helpful additional emerging
modalities (Van der Merwet al, 2008). Oesophageal endoscopy has a greater diagnostic
sensitivity than radiography. Endos@opiopsies are not sensitive for detecting neoplastic
transformation. Doramectin is the current drug of choice, effectively killing adult worms
and decreasing egg shedding (Berry, 2000). Early diagnosis of infection is still a challenge
and to date no ide regimen for prophylaxis has been published (Van der Metvat,
2008).The prevalence obpirocerca lupin 260 privately owned dogs with different life

and hunting styles in Greece was 10% (Mylonakial, 2001).

Dirofilaria immitis

Dirofilaria are long, thin parasitic roundworms that infect a variety of mammals. Infection

is transmitted by mosquito bitelS. immitisi s al s o k n o wnDirafifariagish e ar t
is the disease caused DByrofilaria worm infections(Yildirim et al, 2007. In dogs, oe

form is called dAheart wbD.rinmitisladudt e@mesecan caused 1 S
pulmonary artery blockage in dogs, leading to an illness that can include cough,
exhaustion upon exercise, fainting, coughing up blood, and severe weighfildgsn et

al., 2007.

Like dogs, humans become infected widhofilaria through mosquito bites. In persons
infected with D. immitis dying worms in pulmonary artery branches can produce
granulomas (small nodules formed by an inflammatory reaction), a conditibed

A p ul modiadilarigsis. 0 The granul omas appear as (
abnormalities) on chest-Kays (abartheet al, 2003). Most persons with pulmonary
dirofilariasis have no symptoms. People with symptoms may experience cough (mgludi

coughing up blood), chest pain, fever, and pleural effusion. Prevalence of 2.0% and 9.6%
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of D. immitis infections in dogs have been reported in Brazil and Turkey, respectively

(Labartheet al, 2003; Yildirimet al, 2007.

2.3.2.1.2 Cestods

Cestods (tapeworm) are long, flat worm made up of numerous segments cogtamus
(Irwin and Traub, 2011). The tapeworm generadofjs includeTaenig Dipylidium,
Echinococcusand Mesocestoided.ife cycle of tapaorm involvestwo hosts,definitive

and intermeghte hosts. Domestidogs are the definitive hosts and transmission occurs
through predateprey relationship (Schantzt al, 2003). Humans and other mammals
acquire cystidhydatidosis through ingestion &fchinicoccusoncosphers in food or water
(Schantzet al, 2003). Studies have reported hydatidasislaughter animals (Siss&y

al., 2008; Nonga and Karimuribo, 2009 Sissayet al (2008) in Ethiopiareported

prevalence of 68% and 65% of hydatid cysts in slaughtered sheep andespastively.

Cestode species are worldwide distributed as reported in many studies performed in
different continents.Muhairwa et al (2008) in Morogoro Tanzania reported that
Ancylostomum caninui®7.2%) andiyplidium caninum(6.2%) are the common cestode

of dogs.Asmae and Mekuria (2013) in Ethiopia reporteédgranulossugggs at 3.6% and
Anclyostoma caninuraggs (54.5%) whereas stray dogs had high prevalence (97.3%) as
compared to that of sernbnfined (79.7) and confined (69.6%) dogsstdy conducted

by Wanget d. (2006) in Heilongjiang Province, China found two cestode species infested
dogs;Taenia hydatigen19.7%) andDipylidium caninum(14.6%). Several other studies
have reported variable levels of cestode infestation in dog worldwide (Detliahj 2006;

El-Shehabgt al, 1999; Awadallah and Salem, 2015)
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Since the eggs dEchinococcuspp cannot be differentiated from otAereniidae species

the gold standard for diagnosingEBthinococcusn the dog is by examination of the small
intestines for adult waons during necropsy (Irwin and Traub, 2011). A commercially
available coproantigen ELISA based on the excresegretory antigen dt. granulosus

and E. multilocularis is now available (Silekucas et al, 2017). Polymerase chain
reaction (PCR)ased methds are highly sensitive and at presarg widely used for
Echinococcusgdentification and genetic typing (Rahmat al, 2014). Due to the high
costs involved in molecular screening however, it is recommended that the diagnostic
strategy used for scre@g dogs in large populations include coproantigen ELISA and

only the positive cases can be confirmed with PCR (Irwin and Traub, 2011).

2.3.2.1.3 Trematodes

Trematodes or flukes are relatively rare parasites in dogs and are commonly seen
associated with ansumption of raw meat. In dogs, there mntestinal and liver flukes.

The common intestinal flukes includdanophyetus (Troglotremagalmincola Alaria

alata, Alaria canis, and othelaria spp. Some species ofiver flukes of dogs are
Opisthorchisspeces and Metorchisspecies, Clonorchis sinensis, Platynosomum
concinnumand Eurytrema procyonisTrematodes, or flukes, are parasitic flatworms with
unigue life cycles involving sexual reproduction in mammalian and other vertebrate
definitive hosts and asealureproduction in snail intermediate hogtsitscheet al, 1989)
Trematode infestation in dogs has been reported in different studies worldwide and their
prevalence ranges between 0.8 and 30%G@&ar, 2007 Schusteret al, 2007;Wang et

al., 2006;Dai et al.,, 2009). Adult dogs suffer more than young ones.
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2.3.2.2 Protozoan parasites
Common protozoan parasites infagt dogsinclude Cryptosporidiumspp Isosporaspp
Giardia, Entamoebaspp and Balantidium spp (Irwin and Traub, 2011; Awadallah and

Sdem, 2015)

Cryptosporidium

Cryptosporidiunis an apicomplexaprotozoanparasite that causes intestinal infection in
animals worldwidellt is a zoonotic parasite that causagptosporidiosis a diarrhoeal
disease in a wide range of anim@tsvin and Traub, 2011). The parasite has been isolated
in many species of domestic animals including dogs. Animals acGuyraptosporidium
infection through consumption of contaminated food or drinking water contained oocysts.
Feeding dog raw meat or allowing scagewy in garbage predisposes them to
cryptosporidiosistAhmedet al, 2014). Humans getryptosporidioss infection through
several routes which are contact with infected animals, hioahaoman transmission and
eating food or drinking water contaminated ttwioocysts (Nicholset al, 2009).

Cryptosporidiumive in soil, food, water and on contaminated surfaces with waste.

Cryptosporidiosignay either be asymptomatic or symptomatic. In symptomatic infections
several clinical signs may be obserweltich include diarrloea, vomiting, weight loss and
anorexia (Fayer and ungar, 1986; Hunter and Thompson, 2@yptosporidium
infection can be diagnosed by observation of clinical signs and laboratory methods.
Laboratory techniques are corporological analysisefismear on ether concentration
methods and Modified ZN staining technique), serologioad. (Enzyme Linked
Immunosorbent AssayE(ISA) and molecular techniques (e.g, PCR) (Katagikal,

2001; Kaushiket al, 2008)The prevalence o€ryptosporidiuminfestation in dogs has

been reported to range from 0% to 44.8% worldwide (Harehes, 2007).Age and sex
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are the risk factors ofryptosporidiuminfection (Abereet al, 2013; Gbemisolat al,

2016).

Giardia

Giardia is pearshaped, singleelled protozan parasites that infect the small intestine of
animals worldwide. There are several specie$@irdia such asGiardia lumbria and
Giardia duodenalis Young animals are more commonly affectedGigrdia and shows
clinical signs of palemucus membrane anfbul-smelling diarrhea.Transmission is
through direct contact with infected faeces, soil and drinking water from contaminated
water body.Giardia is one of the most common protozoan parasites in dogs, with a
worldwide prevalence of 5185.2% (Hamnest al, 2007).Berrilli et al (2012) and
Mundim et al (2007) inBrazil reportedGiardia infection in dogs with a prevalence of

16.9% and 49.7%, respectively.

Coccidia

Coccidiaare small, singkeelled protozoan parasites that invade and infect the lining of
the small intestine of animmall over the world. MosCoccida spp are considered to be
highly host specific and only parasitize a single host species. There are many species of
coccidia that infect dogs such B®sporaspp andCyclosporaspp (Levine, 985). These
parasites can cause diarrhea which may be mild to severe depending on the level of
infection. Young dogs with immature immune systems and dogs with weakened immune
systems are most commonly affected. Infections are passed between hostetgttralf
transmissionthrough contaminatedood and waterfollowing ingestion of infective

oocysts and sporocysts excyst in the intestines releasing their contained sporozoites which

then invade the host cellkevine, 1985)
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Entamoeba

Entamoebas a praozoan parasite commonly found in human and hheman primates

and sometime seen in canine and feline and rare in other mammalian animals (Wittnich,
1976; Alamet al, 2015). The parasite is worldwide distributed and prevalent in tropical
and subtropicalreas. There are several specie€nfamoebahat affect animals but the

well known is Entamoeba histolyticaHumans are the natural host &ntamoeba
histolyticaand the usual source of infection for other domestic animals. Mammals become
infected by ingsting food or water contaminated witeetes containing infective cysts
(Wittnich, 1976). Diagnosis is based on corprological and serological analysis techniques
(Alam et al, 2015).Alam et al (2015)in Lahore Pakistanieported a prevalence of

amoebiasisn dogs rangetietween 8.3% and 14.2%.

Toxoplasma

Toxoplasma gondiis a protozoan parasite that infects widage of species of warm
blooded animals including humans, while the definitive host is only the cat (Jatlabn

2009; Kalinova et al, 2015. Animals can get infection through ingestion of oocysts or
tissue cysts from contaminated water and fooeitical transmission is possible by the
transplacental routeK@linovaet al, 2015. After ingestion the parasite escapes from the
cyst and penetrate intestinal wall and emerge either as tachyzoites or sporozoites (Burney,
1996). The parasite is cosmopafitan distribution.Toxoplasmosiss a zoonotic disease

and is a major cause of abortion and the infection is usually asymptamatigmals
(Jadoornet al, 2009). The prevalence of toxoplasmosis in dofg€hinaranges between

32.5% and 52% (Jadoat al, 2009; Shahzaeit al,, 2006).


https://www.google.com/search?rlz=1C1CHBF_enTZ737TZ737&q=amoebiasis&spell=1&sa=X&ved=0ahUKEwiZ96Lh45HbAhVR_qQKHWBUDwoQkeECCCIoAA

25

Balantidium

Balantidiumis a ciliated protozoan parasite that cause a disease Ball@atidiosis This
pathogerhas a worldwide distribution but it is more common in tropical and subtropical
regions (Neafieet al, 2016. Balantidiasisin animals usually occurs by ingesting cysts in
faecally contaminated drinking water or food (Neadteal, 2016).The infection is rare in
dogs and is frequently associated witberaction with/sharing environment withigs.
Trophozoits reside in the colon and result in ulcerative colitis. Diagnosis is based on
coprological identification of motile ciliated trophozoites with prominent macronuclei in

fresh saline smears of faecal samples or cysts in flotation (Netafle 2016).

2.3.3 Summary of the key issuem literature review

Dogs are popular animals that live closgh humans so may play an active role in
transmission of zoonotic diseases to humans. Ectoparasites and gastrointestinal parasites
are common to stray dogs becaus@aor management practices associated with lack of
knowledge and disease control programs. Common ectoparasites of dogs are fleas, ticks,
mites and lice. Ectoparasites can infest a wide range of hastmay act as vectors of
diseaseagents that are tramissible to other animals. Common gastrointestinal parasites

of dogs include helminths and protozdaequently detected speciefintestinal parasites

in faecesof dogs areAncylostomaspp, Uncinaria spp, Toxocara Echinococcocus,
Dipylidium, Cryptospadium, Isospora and Giardia and most of these parasites are

zoonotic.

Parasitism in dogs is associated with several risk factors such as age, immunity, sex,
location of the origin, climatic condition and husbandry practices. Clinical parasitism
relate wth several disorders such as; anemia, hypersensitivity, irritability, dermatitis, skin

necrosisalopecia andoss of weight Others ardocal haemorrhage, blockage of orifices
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such as ears and inoculation of toxins. Parasitic infestation in dog cangoeshd by
either conventional or molecular techniquése general methods for control of parasitic
infestation in dogs include regular dipping, deworming gondd hygiene. Creation of
public awareness on canine zoonoses and application of good sanitasyresées

importantin order to safeguard the public health from the risk of infection.
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CHAPTER THREE

3.0 MATERIALS AND METHODS

3.1 Description of the StudyArea

This study was conducted in Mvomero district (regarded as rural area) and Morogoro
Municipality (urban area) in Tanzania. Mvomero district was selected because it has a
large number of pastoralists and agastoralists who keep many dogsd documented

i nformati on on do gsdiditedp Mvoraesoidistrictislocatedaethet at i o
north east of Morogoro regiobetweenlatitudes8,000° and 10,0005 and longitude

37,0 0°@nd 28,022E (Fig 1). It bordered to the north by the Tanga region, to the north
east by the Pwani region, to the east and seast by Morogoro Rural district and
Morogoro Municipality and to the west by Kilosa distri€he District is administrately
divided into fourdivisions, 30 wards and 115 villages and population size is1882
(National census, 2012t has a tropical climate with the annual average temperature of
25°C andaverage annual rainfall of 975 mrAccording to Tanzania Meteor@daal
Agency (TMA), the district experiences the robdal rainfall patterns, wherdeng rains
occurfrom March toMay while short rains occufsom October to November. The dry

seasons are from June to September and December to FeBidary

Morogoro Mun ci pal ity was involved in the stud
practices in urban versus Mvomero rural aredlorogoro Municipality liesbetween

latitude 5.7 to 10 °S and longitude 35.6 to 39.5°E and is situated on the lower slopes of
Uluguru Mount@n whose peak is about 500 to 600 metres above sea(lggell). It is

located at about 195 km to the West of Dar es Salaam (itg. divided into 29
administrativewards and 272 streetdth estimated population of 315,866 based on 2012

census It hastemperature ranginfrom 27°C to 33.7°C in dry seasons and 14.2°C to
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21.7°C in wet season. According TWA the Municipal experiences a shlomid tropical
climate with a bimodal rainfall pattesmvhich is characterized by two rainfall seasons in a
year wih a dry season separating the short rains (October to December) and long rains
(from March to May/June)Estimated dog popui@n in Morogoro Municipality was

10,000 (Morogoro Municipality Director offige
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Figure 1: A map showng location of Morogoro region where Mvomero district and

Morogoro Municipality are found.
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3.2 Study Design and Population

A cross sectional study was conducted to assess knowledge, attitudes, practices and
estimate the prevalence of ectoparasites andpamesites of dogs in each study district.
Study populatiorcomprisedall households that keep dogs and dogs in Mvomero district
and Morogoro Municipality The inclusion criteria were; dog keepers both women and
men, adult (age 18 years and above), willtogparticipate in the study, able to give

information and accessibility of the place during data collection.

3.3SampleSize Determination

A formula developed byDaniel (1999) § = Z% P (1-P)/df) was used in estimation of the
sample size of dogs. Expedtprevalence of 50% was used in calculating the sample size
because the prevalence of parasites infestation in dogs of Mvomero district and Morogoro
Municipality was unknown. From the formula: d= precision at 5%, Z= Standard normal
deviation (1.96) at a 956 confidence interval, P= expected prevalence and the calculated
sample size was 384 dodk92 in each study areA total of 200 dog keepers were also
involved in the study as nesndents to the questionnai&ample size of 200 respondents
was obtained rbm the sample size of 384 dogs, whereby only 200 households were

visited, 100 in each study area.

3.3.1 Sampling frame and sampling techniques

Sampling frame for Mvomero district was 15 wards where most of pastoralists ard agro
pastoralists livesvhereas for Morogoro Municipality was 29 wards. Selection of wards
and villages/streets was purposively based on availability of dog keepers, accessibility of
the area and compliance. In each district, five wards were selected purposively. In
Mvomero district he selected wards were Dakawa, Mangae, Melela, Doma and Hembeti.

Similarly, in Morogoro Municipality Magadu, Lukobe, Kihonda magorofani, Mafisa and
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Mazimbu were selected fohe study. Selection of study households was done by simple
random selection frorthe list of all dog keepers in a study village or street. A total of 12
Villages and 100 households were involved in the study in Mvomero district. In Morogoro
Municipality 27 streets were involved an
Selection ofvillages/ streetsrad households was done randomRurthermore8-10 and

3-7 respondentper village/streetn Mvomero district and Morogoro Municipality were

interviewed, respectively.

Ethical Consideration

Research permit was provided by the Vice @edlor of Sokoine Universityof
Agriculture (SUA) (Appendix 1) and the permission letter at district levels was obtained
from Executive Director of Morogoro Municipality (Appendix 2) and Mvom®xietrict
Executive Director (DEDJAppendix3). Verbal perm# werealsosought from the Wards
Executive Officers (WEQO) and Village/Street Executive Officers in the respective wards,
villages and streets. The verbal consents were obtained from heaolssehablds in the

study villagesdtreets after explaining the qmose and importance of the study prior to
commencement of interviews and subsequent sampling of dogs. Participation in the study
was on voluntary basis. All the information collected from the participants was kept under

the custody of the researcher asfatential and the study participants were anonymized.

3.3.2 Sociologicatata collection

3.3.2.1 Questionnaire survey

A cross sectional questionnaire, based survey was carried out in Mv@isérot and
Morogoro Municipality to assess knowledge, attduel and practi ces of
the risks of dog parasitic infestation (Appendix 4). The structured questionnaire with

closed ended and few open ended questions were administered to 200 dog fkempers
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October 2017 to January 2018, 100 in each studg. The questionnaires were pretested

in the field and amended accordingly. Pretesting of questionnaires was done in order to
test the clarity, sequence of the questions and estimate the duration for each questionnaire.
After testingthe questionnaireghey were revised and arranged in a better chronology.
The revised version of the questionnaires that was used in the study was translated into
6Ki swahil i o, t he nati onal | anguagédhe unde
guestionnairegontainedquestionsthat exploredbasic information of dogs such as age,
breed, sex, treatment regime, and feeding, housing, body condition and health status
(Appendix 5). Alsothe questions gathered information @a@mographicharacteristic®f

dog keepers like, sex, edueatilevel, socieeconomical status, and awareness on dog
management practices, diseases and zoonoses associated with dog keeping. The
guestionnaire was well explained to the respondents by the researcher and their responses
were clearly recorded. It was atmstered by face to face interview to dog keeper who

was present and willing to participate during the course of this study.

To measure the various aspects of knowledge, attitude and practice (KAP), the
guestionnaire was divided intihree modules (Appedix 4). In each module, relevant
guestions were asked to respondents such as in knowledge module the emphasis was given
to the level of knowledge of respondemegardingmanagement of dogs and diseases
associated with dog keeping. To assess knowledgehtrgeith practice, 22 questions

were asked and eight questions for attitude. In assessing the attitudes of people towards
dogs, a series aightshort questions were asked and responsgeclassified and given
weights as follows: 1= Strongly agree, Agree, 3= Neutral, 4= Disagree and 5= Strongly
disagreeAlso the questionnaire included aspect of experiences and behavioral responses
toward dogs and dog management. Twelve questions of experiences and behavioral

responses were asked (Appendix 4).
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Analysis of the questionnaire was done on the basis of scalar scoring method. There were
four types of questions, questions having two possible answers (yes/no), multiple choices,
Il isting and Likert scal e. There wegree, f i v
agree, neutral, disagree and strongly disagree (Allen and Seaman, 2007). A marking
scheme with a |ist of correct answers was
know responses were regarded as wrong answers. Then each correct answsigwes a

one point score and zero point score for the wrong answer (Metradn 2015). Overall,

there were50 questions in the questionnair€otal sore points for knowledge with
practices, attitude, experiences and beral response questions were, 22 and 4
respectively. Therefore, if a person answered all questions corr86tlppints were
awarded. The mean and median values of knowledge, attitudes and practices scores of
respondents were calculatedgespondents with knowledge, attitude and pcastscore

value greater than mean valuer@considered to have high, with score value equal to
mean were regarded as having medium while those with score value belowwerea

ranked as having low KAP, respectivéiemonet al, 2015).

3.3.22 Study dogs and clinical examination

After the questionnaire administration in the study households, dogs for study were
selected. The inclusion criteria were the dog vage of three months and aboaed
readiness of the owner &low the dogto be usedor the study. For households that had
between one and five dogs, and had met the inclusion criterdogdlwere selected for

the study. In case the household had dogs above five and had met the inclusion criteria,
three to five dogs were randomly selected dtardy. Before the dog was restrained for
examination and sampling, age, sex, breed, management shsteory of ectoparasite
control and the general body condition were recor@@iimals were grouped into two age

categories, as young (three months te grear) and adult (above one year). Age
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determination was done based on Aellemer s 6

Moses, 2010).Body condition was categorized as poor or good based on the dog

appearancéAiello and Moses, 2010)A poor body conttion score was given fodogs

which were emaciated with prominent bones and rough hair coat. Good body condition
score was given for animals when the bones are well covered with muscles and with

smooth hair cogfAiello and Moses, 2010).

The study dogs ere restrained by using different methodsludimg dog catcher, dog
muzzleand ropeor by manual restraint depending on the temperament of th&toigal
examination of each selecteldg wasperformedby taking the rectal temperature, heart

rate and repiration rate. The general physical examination of skin for pathological lesions

or ectoparasites was done and fimelings recorded accordingly. This was followed by
detailed examination by inspection and palpation of the skin across all parts of yhe bod
for presence of ectoparasites as detailed in the subsequent sections. The dogs that were

found infested with ectoparasites were considered as positive.

Sample collectionand microscopic identificationof ectoparasites

Dogs wererestrainedandthoroughi examined for skin pathological lesions and presence
of ectoparasite infestation on different parts of the skin. Thereaftey wlege put on
lateral recumbency on a white cloth so that dropping parasites can be visilsienphty

the task of collectinghem as specimens (Fig). Dogs were examined byisual and
palpationof all body regions beginning from the head, followed by the neck, dorsum
trunk, limbs and tailEctoparasites encountered on the skin surface, inside the ears and
between the toes weneanually collected. The ticks were removed from the skin by using

thumb forceps to retain the mouth part for easy identification.

r
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For the purpose of getting fleas for sampling, absologtoae was smeared all over the
skin using cotton wooko as to imrabilize themfor easiness of sampling. Thereafter the
furs of the dog were brushed from backward to forward direction to allow fleas to fall on
the white clothThe fleas and other ectoparasitdlected from each dog were transferred
into labeled bottlesantaining 70% ethanol he collected samples were labeled according
to body regions such as ear, head, neck, abdomen, and between theAtteyhield
sampling of ectoparasites from dogs, the samples were subsequently transported to
Parasitology laboraty in the Department of Veterinary Microbiology, Parasitology and
Immunology (SUA)for analysis.In the laboratory, the specimens from each dog were
identified, counted and recorded according to body regionsases of dogs with skin
lesions suggestivef mange infestation, skin scrapingere collectedThis was made by
scraping the lesion with scalpel blaaied scooping spoamtil capillary blood oozing was

evident.The collected samples were preserved in the glass tubes and subsequently sent to

thesamelaboratory for analysis.

Figure 2: A photograph showing a dog lied anvhite cloth during sampling of fleas and

other ectoparasites
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Microscopic identification of collected ectoparasites

In the laboratory, different specime of ectoparasites were mounted on microscopic slides
with mineral oil preparationEctoparasites were examined and identified microscopically
with the basis of their morphological structure at 40x magnifications by using light
microscope. ldentificatiomf ticks and fleas was carried out referring to the Veterinary
parasitological reference manuals (Foreyt, 20Ey. the skin scrapping sampldsw

drops of 10% potassium hydroxide were added into each of the specimen, allowed to stand
for 3 hoursso as @ allow digestion of crusts. The plastic pipette was used to mix a sample
solution and two to three drops of the mixed sample was put on a glass slide and examined
under a light microscope at x10 and x40 objectiVé&n the mange mites were identified

usingthe morphological keys of Urquhat al (1996) and Wall and Shearer (2001).

3.3.23 Faecal sampling for gastrointestinal parasite analysis

Fecal samples were obtained directly from the rectum of each study dog, with lubricated
gloved finger after pneer restraining. The glove was peeled off the hand keeping the fecal
sample encased within it. After squeezing the glove to remove much air, the wrist portion
of the glove was twisted and tied. Each glove waltchl sample was labeled accordingly.
The sarples were transported in cool box with icelgatoParasitologyLaboratory in the
Department of Veterinary Microbiology, Parasitology and Immunology (SUA)fdor

analysis.

3.3.3 Faecal ample processingor gastrointestinal parasites identification

3.3.3.1 Coprological analysis

3.3.3.1.1 Qualitative analysis of fecal sample

In the laboratory, each fecal sample was examined physically for the presence of adult

worms, larvae and tapeworm segments ifedri dish. Four methods were uséat
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examination bfaecal samples namely, simple test tube floatation, sedimentation, direct
normal saline/iodine wet mount and modified Zidldelsen staining technique. Simple
test tube flotation technique was employed in determination of nematodes eggs, cestodes

eggs ad protozoan cysts.

Simple test tube floatation

First, the super saturated salt solution was prepared by using table salt and distilled water.
More salt was added in a given volume of distilled water until there is no more salt
dissolving and this was ragded as a floatation solution which had the specific gravity of
1.20 (OIE Terrestrial Manual 2008). Then,approximately 3g of faecal sample was
measured by using a pre calibrated teaspoon and put into a plastic cup and added with 50
ml of flotation soldion. The mixture was thoroughly stirred with a tongue blade to make a
solution. The &ecal suspension was poured through a tea strainer into another cup. Then
the fecal suspension was poured into test tube supported in a rack from cup two. The test
tube was gently topped off with the suspension leaving a convex meniscus at the top.
Carefully a cover slip was placed on top of the test tube and was left to stand for 20
minutes. Carefully the cover slip was lifted off the test tube together with the drinypdof f
adhering to it and the cover slip was placed on a ctgass slide for microscopic

examination at 40 x magnifications (WHO, 1991).

Sedimentation technique

This technique was used for determination of trematode and cestode eggs. Approximately
3 g of fecal sample was measured into container one and mixed with 50 ml of tap water.
The mixture was thoroughly stirred by using a tongue blade. The fecal suspension was
filtered through a tea strainer into container two. The filtered materials were poured into

test tube and allowed to sediment for five minutes. The supernatant was carefully removed
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by using pipette and the sedimenistespended in &l of tap water for Sminutes. Then,

the supernatant was discarded and the sediment was stained by addingprod dr
methylene blue. Lastly, the sediment was transferred to a microscope slide and covered
with a cover slipfor microscopic examination at 40 x magnificatiqipdAFF manual,

1986)

Direct normal saline and iodine wet mount method

This technique used w r eagent s, nor mal saline and 1
started with preparation of normal saline solution where by addggf%odium chloride

into 991 ml of distilled water to make a total volume of 1000 The salt and distilled

water was thoraghly mixed by using stirrer. Direct normal saline and iodine wet mount
method was used for detection of live motile trophozoites and cyctsnt@moeba
histolyticg Giardia lambria and Balantidium coli The feacal sample was placed on a

small area of cleamicroscope slide whereby gross fibers and particles were removed.
The preparation was finally mounted dy Luc¢
40 x magnifications Helminth eggs and protozoan oocysts were identified by using
standard identifican keys based on their morphological featu®su{sby, 1982; MAFF

manual, 1986).

Modified Ziehl-Neelsen (ZN) staining technique

This technique was used for detectionGrf/ptosporidiumcysts in eces.Three reagents
were used in preparing ZN stain ndynstrong Carbol fuschsin, 1% acid methanol and
0.4%Malachite green. The strong Carbol fuschin reagent was prepared by mixgraf 20
basic fuschin powder, 20@1 of absolute methanol, 128l liquid phenol and 1675 ml of
deionized distilled water. The 1%cid methanol was made by mixing 201 of

hydrochloric acid and 198t absolute methanol. The last reagent was 0.4% Malachite
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green which was prepared by addingy 2f Malachite green powder into 480l of
deionised distilled water.The staining procedweas done as described by Henriksen and
Pohlenz (1981) for detection @iryptosporidiumspp cysts in dog feces. Briefligecal
smears were made directly from the stool sample on microscope slides and air dried. The
prepared smears were fixed in concdaettamethanol for 3 minutes and stained with
strong Carbol fuschin for about -Z® minutes. Thereafter the stained smears were rinsed
thoroughly in tap water and decolorized in acid alcohol (1% HCL in methanol) for 15
seconds. Then were rinsed thoroughly tap water and counterstained with 0.4%
Malachite green for 360 seconds. Stained smears were rinsed again in tap water and air
dried before examinationhe smear added with oil immersion was examined under a
microscope at 100x magnification for detectioh Cryptosporidiumoocysts (WHO,
1991).Identification ofCryptosporidiunoocystswas done according to the morphological

characteristics as outlined by Soulsby (1982) and MAFF manual (1986).

3.3.3.12 Quantitative analysis of fiecal sample

Quantitativeanalysis of helmintls eggs was done by use of McMaster counting technique

to some of the samples which were in large amount. ifdgequatesamples were not
guantitatively analysed because during sampling, little amount of sample was obtained and
was ony used for qualitative analysis of gastrointestinal parasites. The quantitative
analysis involved measuringg3dof faecal sample and was placed into plastic cups mixed
with 50 ml of floatation solution followed by stirring to get the homogenous mixtuen Th

the fecal suspension was filtered through a tea strainer into a second plastic cup. A filtered
sample was taken using a pipette and filled into a McMaster counting chamber and left to
stand for five minutes then was examined under a microscope at@0nadnifications.

Eggs of different species were separately counted in the grooved area of both chambers.

The egg per gram (EPG) dadeices was calculated by adding the counts of both chambers
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and multiplied by 5MAFF manua) 1986) The guidelire to intepretation of helminth
eggs counts in dog samples adopted that of sheep as described by Hansen and Perry (1990)
with some modificationsHelminths count 0f50-100 EPG wa grouped as low levels of

infestaion while 3500 EPG was grouped agynificant high évels.

3.4 Data Analysis

Quantitative data from questionnaire survey were recorded, edited, coded and analyzed
using the Statistical Package for Social Sciences (SPSS) version 20. Data obtained from
laboratory analysis of faecal samples were enteredianosbft Excel 12 (Excel, 2007)

and imported to Epi Info software (Ejifo, 2012) for analysisThe analysis in the SPSS

and Epi Ido softwares involved means, frequenciessandard deviation and cross
tabulation.Comparison between categorical variabkes done by using Chi Square test

at 5% level of significant (P < 0.05).
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CHAPTER FOUR

4.0 RESULTS

4.1 Demographic Characteristics of Respondents

A total 200 respondents were interviewed and their demographic characteristics are
presentedn Table 1. Theage of respondents ranged between 18 and 71 yedsth
Mvomero district and Morogoro MunicipalityMajority of the respondents had primary
level of education. Crop farming is the main source of income and most of the respondents

(70%) had an annual inme that ranged between 1and 10 million shillings.

Table 1: Demographic Characteristics of Respondents

Number (%) of respondents in the study districts

Demographic Category Mvomero Morogoro Total
information (n=100) Municipality (n=100) (N=200)
Gender Male 72 (72.0) 54 (54.0) 126(63.0)

Female 28 (28.0) 46 (46.0) 74 (37.0)
Age (years) 15-25 years 30 (30.0) 23 (23.0) 53 (26.5)

Above 25 years 70 (70.0) 77 (77.0) 147 (73.5)
Level of education No formal education 25 (25.0) 6 (6.0) 31 (15.5)

Primary school 59 (59.0) 46 (46.0) 105 (52.5)

Secondary school 12 (12.0) 33 (33.0) 45 (22.5)

College education 4 (4.0) 15 (15.0) 19 (9.5)
Sources of income Crop farming 71(71.0) 27 (27.0) 98 (49.0)

Livestock and poultry 28 (28.0) 22 (22.0) 50 (25.0)

keeping

Trading in livestock 7 (7.0) 3 (3.0 10 (5.0)

and livestock products

Trading in cropsand 8 (8.0) 22 (22.0) 30 (15.0)

crop products

Formal salaried 5 (5.0) 39 (39.0) 44 (22.0)

employee

Shopkeeper 4 (4.0) 25 (25.0) 29 (14.5)
Annual income in  Below one milion 45 (45.0) 4 (4.0) 49 (24.5)
Tanzania shilling

Between land 10 53 (53.0) 87 (87.0) 140 (70.0)

milion

Above 10 million 2 (2.0) 9 (9.0) 11 (5.5)

4.2 General Knowledge on Dog Management Practices
On the experiereof keeping dogs, majority of respondents (64.5%) have an experience of

more than three years while the average number of dogs kept ranged between one and
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three. The results shows that dogs are kept for home security purpose and the main source
of dogs wee neighbors (Table 2). Nevertheless, the main disadvantage of dogs that was
mentioned by most respondents (85%) was dog bites and sy eanies.The resultalso

shows that housing and tethering of dogs was more practiced in urban than in rural areas.
For the dogs that were being housed, the dog housesiw a nasty condition (Fi@).

Also, boys are more involved in taking care of dogs in most of the households than other
family members. Most respondents reported that dogs are kept mainly foryspatpiise

and the major disadvantage of keeping them is dog bites and transmission of rabies.
Moreover, the results indicate that majority of dog keepers feed their dogs honfesthde

and on bare ground (Table 2).
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Table 2: Generaknowledge on dog management practices in Mvomero district and

Morogoro Municipality (n=200)

Number (%) of respondents in the study districts

Parameter Category Mvomero Morogoro Total
(n=100) Municipality (N=200)
(n=100)
Number of dogs kep 1-3 79(79.0) 82 (82.0) 161(80.5)
.3 21(21.0) 18 (18.0) 39 (19.5)
Duration of keeping 1-3 42 (42.0) 29 (29.0) 71(35.5)
dogs (years)
.3 58 (58.0) 71(71.0) 129 (64.5)
Source of dogs Friends 21(21.0) 28 (28.0) 49 (24.5)
Neighbors 45 (45.0) 43 (43.0) 88 (44.0)
Commercial 34 (34.0) 29 (29.0) 63 (31.5)
brealers
Purpose of keeping Herding 20 (20.0) 0(0.0) 20 (10.0)
dogs
Hunting 13.0 2.0 15 (7.5)
Home security 99.0 100.0 199 (99.5)
Companionship 1.0 9.0 10 (5.0)
Disadvantage of Bites and spread 800 90.0 170 (85.0)
keeping dogs rabies
Spread ectoparasites 13 (13.0) 9 (9.0) 21 (11.0)
Preying on livestock 7 (7.0) 1(1.0) 8 (4.0)
Dog housing and Housing/tethering of 39 (39.0) 77 (77.0) 116 (58.0)
tethering dogs
Free roaming 61 (61.0) 23 (23.0) 84 (42.0)
Type offood for Cooked meat 1(1.0) 6 (6.0) 7 (3.5)
dogs
Homemaddeed 96 (96.0) 85 (85.0) 181 (90.5)
Commercial feed 1(1.0) 7 (7.0) 8 (4.0)
Homemade and 1(1.0) 7 (7.0) 8 (4.0)
Commercial Feed
How do you feed In utensils 29 (29.0) 58 (58.0) 87 (43.5)
your dogs?
On bare ground 56 (56.0) 23 (23.0) 79 (39.5)
Both of the above 15 (15.0) 19 (19.0) 34 (17.0)
Family members Donét <car e 60(60.0) 20 (20.0) 80(40.0)
who care dogs
Son 21 (21.0) 47 (47.0) 68 (34.0)
Attendants 5 (5.0) 16 (16.0) 21 (10.5)
Anybody 13 (13.0) 18 (18.0) 31(15.5)
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Figure 3: Some of the dog houses encountered during the study

4.3Dog Health, Zoonotic Diseases and Access to Veterinary Services

The summary on dog health, zoonotic diseases of dogscaedsato veterinary services

are summarized in Table 3. The results of this study revealed that majority of the
respondents were aware of dog zoonotic diseases (82% in rural and 91% in urban).
However, it was found that rabies is the well known diseastgé$ and of public health
importance compared to parasitic zoonoses (Table 3). A number of veterinary services
provided to dogs were mentioned by respondents but vaccination was reported by majority
of dog keepers (Table 3). Morogoro Municipality dog kespesported to get more
veterinary services to their dogs as compared to Mvomero and the difference was
statistically significant (P<0.05). Treatment of dog diseases in both areas of the study is
done mostly by livestock field officefd.FO). A number of pecautions to prevent dogs
from parasitic infestation were listed canthe commonly practiced by respondents was

cleaning home environment (Table 3).
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Table 3: Dog health, zoonoses and access to veterinary services

Number (%) of respondents in the study

districts
Mvomero Morogoro Total
Parameter Category district (n=100)  Municipality (N=200)
(n=100)

Do dogs spread diseases? Yes 82 (82.0) 91(91.0) 173 (86.5)

No 18 (18.0) 9 (9.0) 27 (13.5)
What are the common Mange 23 (23.0) 16 (16.0) 39 (19.5)
diseases to youwdogs

Helminthosis 19 (19.0) 32 (32.0) 51 (25.5)

Ectoparasite 48 (48.0) 63 (63.0) 111 (55.5)

infestation
Of the dog diseases which Mange 3(3.0) 8 (8.0) 11 (5.5)
also affect humans?

Helminthosis 6 (6.0) 10 (10.0) 16 (8.0)

Allergic dermatitis 11 (11.0) 13 (13.0) 24 (12.0)

Rabies 80 (80.0) 91 (91.0) 171 (85.5)
Access to veterinary service Yes 61 (61.0) 80 (80.0) 141 (70.5)

No 39 (39.0) 20 (20.0) 59 (29.5)
Type ofveterinary services Vaccination 55 (55.0) 77 (77.0) 66 (66.0)
provided to dgs

Dipping/spraying 5(5.0) 24 (24.0) 29 (14.5)

Deworming 19 (19.0) 32 (32.0) 51 (25.5)
Who provides theeterinary  Veterinary Officer 0 (0.0) 22 (22.0) 22 (11.0)
services

Livestock field 61 (61.0) 56 (56.0) 117(58.5)

officer

Father and son 3 (3.0 5(5.0) 8 (3.5)

No treatment 36 (36.0) 20 (20.0) 56 (28.0)
Precautions taken to preven Clean & disinfect dog 10 (10.0) 16 (16.0) 26 (13.0)
parasites infestation in dogs houses

Cleaning home 42 (42.0) 77 (77.0) 119 (59.5)

environment

Regular deworming 11 (11.0) 39 (39.0) 25 (25.0)

every 3 months

Feeding dogs cookec 3 (3.0) 7 (7.0) 10 (5.0)

meat

Regular dipping every 20.0 61 (61.0) 81 (40.5)

week

Burning affected area 0 (0.0) 0 (0.0) 0 (0.0)
Saniations after handling of Do not wash hands 43 (43.0) 46 (46.0) 89 (44.5)
dogs or dog environment

Wash hands with 13 (13.0) 8 (8.0) 21(10.5)

water only

Wash hands with 44 (44.0) 46 (46.0) 90 (45.0)

water & soap
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4 . 4 Re s pAttitudee tawarsisdDogs

Results on attitude responses show that some of respondents like dogs while others hate

dogs because they had the feelings that dogs are dangerous and nuisance animals in the

society (Table 4).

Table 4: Distribution of respondet s 6

A

responses

on attitude

Study area  Variable Number (%) of respond
Strongly  Agree Neutral Disagree  Strongly
Statement asked agree disagree
Mvomero e dogs 49 (49.0) 45 (45.0) 4.(4.0) 2(2.0) 0(0.0)
district | feel sorry for stray dogs 20 (20.0) 58 (58.0) 18 4 (4.0) 0(0.0)
(18.0)
| feel safe when surrounde 4 (4.0) 25(25.0) 10 53(53.0) 8(8.0)
by dogs (10.0)
| feel happy purchasing foo 18 (18.0) 69 (69.0) 9 (9.0) 3 (3.0) 1(1.0)
for dogs
Use of violence against dogs 3 (3.0) 12 (12.0) 14 (14.0) 62 (62.0) 9(9.0)
is acceptable
Dogs are dangerous animals 7 (7.0) 56 (56.0) 16 (16.0) 17 (17.0) 4 (4.0)
Dogs are nuisance 27 (27.0) 50(50.0) 10(10.0) 9(9.0) 4 (4.0)
Dogs need to scavenge for 2 (2.0) 10(10.0) 5(.0) 74(74.0) 9(9.0)
food among human garbage
Morogoro | like dogs 35(35.0) 61(61.0) 1(1.0) 3 (3.0) 0 (0.0)
Municipality | feel sorry for stray dogs 21 (21.0) 62 (62.0) 3(3.0) 14 (14.0) 0(0.0)
| feel safe when supunded 7 (7.0) 26 (26.0) 1 (1.0) 66 (66.0) 0 (0.0)
by dogs
| feel happy purchasing foo 22 (22.0) 66 (66.0) 6 (6.0) 6 (6.0) 0 (0.0)
for dogs
Use of violence against do¢ 1 (1.0) 13 (13.0) 5 (5.0) 77 (77.0) 4(4.0
is acceptable
Dogs are dangerousiamals 6 (6.0) 45 (45.0) 7 (7.0) 39(39.0) 3(3.0
Dogs are nuisance 2 (2.0) 29 (29.0) 11 (11.0) 56 (56.0) 2 (2.0)
Dogs need to scavenge for 0 (0.0) 7 (7.0) 2 (2.0) 87 (87.0) 4 (4.0)

food among human garbage

45R e s p o n &xeriense@nd Behaviour bwards Dogs

The results on respondentséo

experience

t

an.

5. It was established that majority of respondents reported to see free roaming dogs with

poor body condition and withessed inappropriate behavior agémgstsuch as beating

and inhuman killing
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Table 5: Distribution of respondents on experience and behavioral questions based on

study area (n=200)

Study Area  Variables Number (%) of respondents responses
Statements asked Yes Always  Sometimes No Not at all
Mvomero Have you seen free roaming 24(24.0) 64 8 (8.0) 4 (4) 0 (0.0)
district dogs in this village? (64.0)
Do you avoid contact with 34 (34.0) 6(6.0) 16 (16.0) 42 (42.0) 2(2.0)
dogs?
Do you feel dogs are friendly 19 (19.0) 2 (2.0) 34 (34.0) 40(40.0)0 5 (5.0
in this area?

Do dogs seem frightened and 12 (12.0) 3 (3.0) 44 (44.0) 36 (36.0) 5(5.0)
avoid human contact when

approached?

Do you feed the dogs? 21 (21.0) 76 (76.0) 3 (3.0) 0 (0.0) 0 (0.0)
Do dogs scavengedd in this 40 (40.0) 21 (21.0) 24 (24.0) 14(14.0) 1 (1.0
area?

Do you feel threatened when 41 (41.0) 5 (5.0) 15(15.0)0 35(35.0) 4 (4.0
dog approaches you?

Have you witnessed 42 (42.0) 23 (23.0) 9(9.0) 23(230) 3(3.0)
inappropriate behavior agains

dogs?

In this area dogs look healthy 2 (2.0) 29 (29.0) 48(48.0) 19(19.0) 2 (2.0
In this area dogs are well fed 1(1.0) 30 (30.0) 49(49.00 19(19.0) 1(1.0

There are too many stray dog 27 (27.0) 50 (50.0) 10 (10.0) 9(9.0) 4 (4.0)
in this street/village

Morogoro Have you seen free roaming 22 (22.0) 70 (70.0) 3 (3.0) 4 (4.0) 1(1.0)
Municipality dogs in this village?
Do you avoid contact with 48 (48.0) 17 (17.0) 8(8.0) 26 (26.0) 1(1.0)
dogs?
Do you feel dogs are friendly 30 (30.0) 3 (3.0) 18 (18.0) 49 (49.0) 0(0.0)
in this area?

Do dogs seem frightened and 21 (21.0) 2 (2.0) 31(31.0) 46(46.0) 0(0.0)
avoid human contact when

approached?

Do you feed the dogs? 15 (16.0) 83 (83.0) 1(1.0) 1(1.0) 0 (0.0)
Do dogs scavengedd in this 42 (42.0) 18 (18.0) 16 (16.0) 23 (23.0) 1(1.0)
area?

Do you feel threatened when 35 (35.0) 28 (28.0) 14 (14.0) 23 (23.0) 0(0.0)
dog approaches you?

Have you witnessed 30 (30.0) 31(31.0) 12(12.0) 27(27.0) 0(0.0)
inappropriate behavior agains

dogs?

In this area dogs look healthy 3 (3.0) 38 (38.0) 24 (24.0)0 32(32.0) 3(3.0
In this area dogs are well fed 4 (4.0) 37 (37.0) 24 (24.0)0 33(33.0) 2(2.0
There are too many stray dog 3 (3.0) 45 (45.0) 15(15.0) 35(35.0) 2(2.0)
in this street/village
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4.6 General Knowledge, Attitude and Experiences of Respondents towards Dog

Management inMvomero District and Morogoro Municipality

The general knowledge, attitudpracticesand experiences of respondents towards dog

management in Mvoaro District and Morogoro Municipality were assessed and the

results are shown in Tab& Majority (59%) of respondents were found to posses fair to

good knowledge on management of dogs and 50.5% were observed to have positive

attitude toward dogs. Als®8% of respondents were found to manage dogs under bad

practices and 78% of respondents were observed to have bad experiendeg o

management (Table 6).

Table 6: General knowledge, attitude and practices of respondents towards do

management according to the study areas (n=200)

Parameter Category

Number (%) of respondents in the study districts

Mvomero district Morogoro Total
(n=100) Municipality (n=100) (N=200)
General knowledge Poor Knowledge 61 (61.0) 29 (29.0) 90 (45.0)
Fair Knowledge 13 (13.0) 6 (6.0) 19 (9.5)
Good Knowledge 26 (26.0) 65 (65.0) 91 (45.5)
General attitude Negative attitude 59 (59.0) 40 (40.0) 99 (49.5)
Positive attitude 41 (41.0) 60 (60.0) 101 (50.5)
General practice Good practice 24 (24.0) 60 (600) 84 (42.0)
Bad practice 76 (76.0) 40 (40.0) 116 (58.0)
General experience Bad experience 79 (79.0) 77 (77.0) 156 (78.0)
Good experience 21 (21.0) 23 (23.0) 44 (22.0)

The resul ts on

compari son

of

respoandent s«

experience based on study areas are presented in Talasidering location as a factor

of knowledge on dog management, data on gem@@lvledgewas compared and there

was a significant difference (P=001) between the two areas (Mvomero distastrural

areasand Morogoro Municipality urbaarea$. Dog keepers of Morogoro Municipality

had good knowledge of dog management than those of Mvomero district (Table 7).
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General data on practices of dog keeping in Mvondestict and Morogoro Municipaly

were statistically compared. It was observed thatrethwas a significant difference
(P=0.000) between praces of dog keeping in Mvomerdlistrict and Morogoro
Municipality, whereby majority of respondents in Mvomero district reported bad practices

compared to Morogm Municipality (Tabler).

General data on attitude toward dogs from Mvomero district and Mardganicipality

were statisticdy compared. It was found that, there wasgaificant difference (P=0.007)
between attitude of respondentsvérds dogs in Mvomero and Morogoro Municipality,
whereby majority of respondents in Mvomero district showed negative attitude toward

dogsascompared to Morogoro Municipality (Table 7).

Generalinformationon experiences of respondeatsoutdog managemerfrom the two

study areas were also comparedth no significant difference (P>0.05) betweennhe
regardingexperience of respondents (Table 7). Majority of respondents reporte¢o
sea free roaming dogs with poor body condition and withessed inppgpte behavior

against dogsuch as beating and inhumane Killimgcommunity

Table 7: Comparison of general knowledge, attitude and practices of respondents towards

dog management according to the study areas (n=200)

Parameter Category Number (%) of respondents in the study districts
Mvomero Morogoro G| t Pvalue
district Municipality
General knowledge Poor Knowledge 61 (61.0) 29 (29.0) 30.671  0.000*
Fair Knowledge 13 (13.0) 6 (6.0)
Good Knowledge 26 (26.0) 65 (650)

General attitude Negative attitude 59 (59.0) 40 (40.0) 7.221 0.007*
Positive attitude 41 (41.0) 60 (60.0)

General practice Good practice 24 (24.0) 60 (60.0) 26.076  0.000*
Bad practice 76 (76.0) 40 (40.0)

General experience Bad experience 79 (79.0) 77 (77.0) 0.117 0.733
Good experience 21 (21.0) 23 (23.0)

* Statistically significant at P<0.05
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The results further show that individualsth secondary and college educatiwed good

knowledge of dog managemerdmpared to other levels of wchtion (Table3).

Table 8: Relationship between general knowledge on dog management of respondents and

their level of education (n=200)

Number (%) of respondents on the level of knowledge on dog

management
Parameter Category Poor Fair Good Total G| t Pvalue
Education level Non formal 25 (12.5) 3(1.5) 3(1.5) 31(15.5) 30.854 0.000*
Primary 49 (24.5) 45(225) 11(5.5) 105 (52.5)
Secondary 12 (6.0) 29 (145) 4(2.0) 45 (22.5)
College 4 (2.0) 14 (7.0) 1(0.5) 19 (9.5)

* Statisticdly significant at P<0.05

4.7 Resultson Dog Biodata, Clinical Characteristics and Parasitic Infestations

4.7.1Dog biodata and clinical characteristics

The study dog biodata and clinical examination findings are detailed in Table 9. Records
on biodata ath clinical examination were done 490 dogs 200 from each of the study
area namelyvlvomero district and Morogoro Municipality. The results indicated that most
of the dogs were male with the age range betwee® monthe&ndone yearLocal breed

dogs (nongrels) constituted the majority of which were kept under confinement system
nevertheless most of them (64.3%) had good body condiiost dog keepers reported to

dip their dogsin acaricides/use of ectoparasite con&otl was established that 30.3% ha

some pathological skin conditions mostly betlsgmatitis.
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Table 9: Biodata and clinical characteristics of sampled dog#00)

Parameter Category Number (%) of dogs examined in Total (%) of
the two districts dogs examined
Mvomero Morogoro
district (n=200) Municipality
(n=200)
Sex Male 106 (53.0) 108 (54.0) 214 (53.5))
Female 94 (47.0) 92 (46.0) 186 (46.5)
Age (years) Young (<1) 139 (69.5) 120 (60.0) 259 (64.8)
Adult (>1) 61(30.5) 80 (36.0) 141 (35.2)
Breed Mogrés 198 (99.0) 174 (87.0) 372 (93.0)
Crosses 2 (1.0 26 (13.0) 28 (7.0)
Body condition Good 118 (59.0) 139 (69.5) 257 (64.3)
Poor 82 (41.0) 61 (32.0) 143 (35.7)
Management system Freerange 122 (61.0) 46 (23.0) 168 (42.0)
Confined 58 (29.0) 154 (770) 212 (58.0)
History of dipping in Yes 86 (43.0) 140 (70.0) 226 (56.5)
acaricides/use of ectoparasite
control
No 114 (57.0) 60 (30.0) 174 (43.5)
Temperature Normal 193 (96.5) 193 (95.5) 386 (96.5)
(37.5°C)
Below 0 (0.0) 4 (2.0) 4 (1.0)
normal
Above 7 (3.5) 3(1.5) 10 (2.5)
normal
;reessek?nce of pathological lesions « Yes 67 (33.5) 54 (27.0) 121 (30.3)
No 133 (66.5) 146 (73.0) 279 (69.7)
;)(/ip:‘e of pathological lesion on the Alopecia 24 (12.0) 11 (5.5) 35 (8.8)
Dermatitis 37 (18.5) 41(20.5) 78 (19.5)
Pruritis 10 (5.0) 6 (3.0) 16 (4.0)

4.7.2 Results on ectoprasites of dogs

4.7.2.1 Types of ectoparasites encountered and region of attachment on the dog skin

Table 10 summarizes the results of ectorapasites of dogs encountered inrMddstrest

and Morogoro Municipality. A total of 400 dogs were examined for ectoparasites and
sampled. The samples for ectoparasite collected were 250 ticks, 278 fleas, 11 lice and 20
skin scrapings for mites. The results on ectoparasites indicateBtB& 8f the examined

dogs were infested with four different types of ectoparasites namely ticks (62.5%), fleas
(64.5%), mites (3%) and lice (2.5%). Figure 4 A&B shows fleas and tick infestation in
dogs. Ticks showed preference of head and neck region laad Wwere frequently

encountered on abdomen compared to other parts of the body (Table 10).
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Figure 4. Photograph A Bows a dog which had heavy flgdiestation to the extent that it
had developed alopecia. Photograph B showsléigewhich had ticks in the ear

pinnae

Table 10: Ectoparasites collected and the regions of collection on dogs according to study

areas

Region of Number (%) of ectoparasitesin Mvomero Number (%) of ectoparasitesin Morogoro
the body district Municipality

Ticks Fleas Mites Lice Ticks Fleas Mites Lice
Head & 98 (67.6) 5(3.7) 0(0.0) 0(0.0) 85(81.0) 0(0.0) 0(0.0) 0(0.0)
Neck
Abdomen  19(13.1) 106 (77.4) 2(22.2) 8(100.0) 3(2.9) 113 (80.1) 0 (0.0) 2 (66.7)
Back 12 (8.3) 26(19.0)0 7(77.8) 0(0.0) 11 (10.5) 28(19.9) 11(10.5) 1(33.3)
Legs 7(4.8) 0(0.0) 0 (0.0) 0(0.0) 5(4.8) 0 (0.0) 0 (0.0) 0 (0.0)
Around 9(6.2) 0 (0.0) 0(0.0) 0 (0.0) 1(1.0) 0 (0.0) 0 (0.0) 0 (0.0)
genital area
Total 145 (100.0) 137 (100.0) 9 (1000) 8(100.0) 105 (100.0) 141 (100.0) 11 (100.0) 3 (100.0)

4.7.2.2 Prevalence of ectoparasites

The prevalence of ectoparasites in dogs was 83.8%. The ectoparasites recovery in dogs
between the two districts were compared and was found that dogs from kvdisteict

were significantly (P<0.05) affected by ectoparasites compared to dogs of Morogoro

Municipality (Table 11). Two ectoparasites infestation per host was more common in
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Mvomero district and Morogoro Municipality than other types of infestations. $pecies

of ectoparasites were identified, namdédipicephalus sanguineu®rown dog tick),
Ctenocephalides cani@dog flea), Ctenocephalides feli¢cat flea), Sarcoptes scarbiae
(mange mites) andrichodectes canigbiting louse) in both study areasihile Pulex
irritans was found on dogs of Mvomero district only (Table 11). Dogs of Mvomero
district were more affected by ticks (74.5%) in particuRinipicephalus sanguineus
compared to those of Morogoro Municipality (50.5%) and the difference wagic#diis

significant (p=0.000%).

Table 11: Number of ectoparasite species per host and prevalence of parasites in

Mvomero district and Morogoro Municipality (n= 400)

Number (%) of dogs infested G) t e Pvalue
Mvomero Morogoro
Parameter Category district Municipality
(n=200) (n=200)
Ectoparasites No parasite 24 (12.0) 41 (20.5) 10.906 0.012*
infestation status
Single parasite species 73 (36.5) 76 (38.0)
Two parasites species 95 (47.5) 82 (41.0)
Three parasites species 8 (4.0) 1(0.5)
General Ticks 149 (74.5) 101 (50.5) 24.576 0.000*
ectoparasites
infestation rates
Fleas 123 (61.5) 135 (67.5) 1.572 0.210
Mites 7 (3.5) 5(2.5) 0.344 0.558
Lice 8 (4.0) 2(1.0) 3.692 0.055
Ectoparasites 176 (88.0) 159 (79.5) 5.309 0.021*
prevaknce
Ectoparasites Rhipicephalus 149 (74.5) 101 (50.5) 24.576 0.000*
infestation sanguineus
according to
species
Ctenocephalides canis 95 (47.5) 115 (57.5) 4.010 0.045
Ctenocephalides felis 30 (15.0) 27 (13.5) 0.184 0.668
Pulex irritans 3(1.5) 0 (0.0) 3.023 0.082
Sarcoptes scabiae 7 (3.5) 5 (2.5) 0.344 0.558

* Statistically significant at P<0.05
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4.7.2.3 Magnitude of ectoparasite infestations in dogs based on risk factors

A number of risk factors for ectoparasinfestation in dogs were considered as shown in
Table 12. Theesultsindicatedthat dogsof Mvomero district (88.0%jvere significantly
(P<0.05)infestedby ectoparasitethan those of Morogoro Municipality (79.5%Also,
dogs with poor body conditiofv6.3%6), managed under free range system (90%) and all
dogs that had skin lesionwere found tobe significantly affected (P<0.05) by

ectoparasites thaheir counterpartéTable12).

Table 12: Prevalence of ectoparasites infestagiddased on animal and management risk

factors (n=40p

Risk factor Category Number (%) of Number (%) of G)] t es Pvalue
dogs with dogs without
ectoparasites ectoparasites

Sex Male 174 (81.3) 40 (18.7) 2.016 0.156
Female 161 (86.7) 25 (13.4)

Age Young (< 1) 217 (82.8) 45 (17.2) 0.478 0.489
Adult (> 1) 118 (85.5) 20 (14.5)

Breed Mongrels 312 (83.4) 62 (16.6) 0.454 0.501
Crosses 23 (88.5) 3(11.5)

Location of origin  Mvomero 176 (88.0) 24 (12.0) 5.309 0.021*
district
Morogoro 159 (79.5) 41(20.5)
Municipality

Body condition Good 195 (76.5) 60 (23.5) 27.390 0.000*
Poor 140 (96.6) 5(3.5)

Management Free range 208 (90.0) 23 (10.0) 12.388 0.000*

system Confined 127 (75.1) 42 (24.9)

History of dipping Yes 87 (79.1) 23 (20.9) 2.420 0.120

in acaricides/ use No 248 (85.5) 42 (14.5)

of ectoparasite

control

Access to Yes 222 (83.8) 43 (16.2) 0.000 0.986

veterinary services No 113 (837) 22 (16.3)

Skin lesions Yes 140 (100.0) 0 (0.0) 41.791 0.000*
No 195 (75.0) 65 (25.0)

* Statistically significant at P<0.05

4.7.2.4 Ectoparasite species infestations in dogs based on age, sex and body conditions
Table B summarizes the magnitude @ttoparasites species infestation accordigpg, sex

and body conditions of the do&hipicephalus sanguinewsnd Ctenocephalides canis
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infestations were very high in dogs with poor body condition in Mero district and
Morogoro Municipality. Mites andide infestations were encountered at relatively low

levels especially in dogs kept in Morogoro Municipality.

Table 13: Ectoparasites infestation in dogs based on risk factors such as age, sex and body

condition in Morogoro Municipigy and Mvomero district (n=400)

Dogs factors considered

Study area  Ectoparasites Species Age Sex Body condition
identified identified score
Young Adult Male Female Good Poor
(n=122 (n=78) (n=108 (n=92) (n=137) (n=63)
Ticks Rhipicephalus 57 (46.7) 44 (56.4) 56 (51.9) 45 (48.9) 60 (43.8) 41 (65.1)
Morogoro sanguineus
Municipality Ctenocephalides 72 (59.0) 43 (55.1) 58 (53.7) 57 (62.0) 68 (49.6) 47 (74.6)
Fleas canis
Ctenocephalides 13 (10.7) 14 (17.9) 11 (10.2) 16 (17.4) 18(13.1) 9 (14.3)
felis
Mite Sarcoptes 2 (1.6) 3(3.8) 4(3.7) 1(11) 2(15 348
scabiae
Lice Trichodectes 1(0.8) 1(13) 2(190 0(@.0 2(@15) 0(0.0
canis
Ticks Rhipicephalus 106 (76.26) 44 (72.13) 80 (75.47)70 (7447) 82 (68.91)68 (83.95)
sanguineus
Mvomero Ctenocephalides 65 (46.76) 21 (34.43) 49 (46.23)37 (39.36)54 (45.38)32 (39.51)
district Fleas canis
Ctenocephalides 20 (14.39) 12 (19.67) 16 (15.09)16 (17.02)17(14.29) 15 (18.52)
felis

Pulex irritans 0(0.00) 3(3.8) 2(190) 1(11) 0(.0) 3(4.8

Mite Sarcoptes 5(3.60) 2(3.28) 4(3.77) 3(3.19) 3(2.52) 4(4.94)
scabiae

Lice Trichodectes 7(.04) 1(1.64) 3(2.83) 5(5.32) 1(0.84) 7(8.69
canis

4.7.3 Results on the magnitude and types of gastrointestinal parasitesdogs

The results on the magnitude and types of gastrointestinal parasites of dogs are presented
in Table 14. A total of 400 fecal samples from 400 dogs were collected for gastrointestinal
parasites examinatiorit was established that out of 400 dogamined, 76.8% were
infested with different species of gastrointestinal parasgegen helminth genera namely
Ancylostoma, Uncinaria, Toxocaraloxascaris, Ascaris, Taemniand Dipylidium were
identified in the faecal samples of examined dogs as showalle 14. In addition four

genera of protozoan parasitégSryptosporidium, Isospora, Cyclospoend Entamoeba

were identified (Table14). Figure 6 shows some of intestinal parasites eggs/oocysts that
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were identified in &cal samples of the dogs. Compamisoof proportions on
gastrointestinal infestation status of dogs of Mvomero district and Morogoro Municipality
based on fAno parasite generaodc identified
parasite generao identi fs wad statissidally lsignificart e d
(P=0.000). The other comparisons of proportions in dog gastrointestinal infestation status
for Mvomero district and Morogoro Municipality that the differences were found to be
significant (P<0.05) were types of gastrointesgtiparasites, infestations Bycylostoma

caninumandlsosporaspp(Table 14).

Figure 5. Some of intestinal parasites eggs/oocysts identified in fecal samples of the dogs.
Note that A=Anylostoma caninuregg., B =Uncinaria senocephalaegg., C=Toxocara
canis egg., D=Ascaris lumbricoidesgg., EJoxascaris leoninagg., F=Dipylidium
caninumpacket of eggs., G¥aeniidaespp eggs., HDiphyllobothrium latumegg., 1=

Cryptosporidiuncyst and J4sosporacyst
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Table 14: Gastrointestinal parasites prevalence in dogs of Mvomero district and Morogoro

Municipality (n= 200)

Parameter Category Number (%) of dogs infested G| t Pvalue
Mvomero Morogoro
district municipality

ﬁ}f;:g;gﬁsst;gﬁjs No parasite genera 27 (13.5) 66 (33.0) 33.348  0.000
Single parasite genus 58 (29.0) 68 (34.0)
Two parasites genera g, (40.0) 40 (20.0)
Three parasitegenera g (15.0) 24 (12.0)
Four parasites genera 5 (1.5) 2 (1.0)
Five parasites genera 2 (1.0) 0 (0.0)

Types of

gastrqintestinal Helminthes 159 (79.5) 120 (60.0) 18.022 0.000

parasites
Protozoa 55 (27.5) 35(17.5) 5735  0.017

Sriit;?;:tceesual PP Ancylostoma caninum 142 (71.0) 100 (50.0) ~ 18.454 0.000
ggﬁ'gferﬁhma 46 (23.0) 42 (21.0) 0233 0629
Toxocara canis 29 (14.5) 17 (8.5) 3.537  0.060
Toxascaris leonina 15 (7.5) 10 (5.0) 1.067  0.302
Ascaris lumbricodes 6 (30) 9 (4.5) 0.623  0.430
Dipylidium caninum 6 (3.0) 1(0.5) 3.635 0.057
Taena spp 14 (7.0) 10 (5.0) 0.709  0.400
Diphylobothrium latum 3(L.5) 0 (0.0) 3.023 0.082
l;‘fn%'lﬂgoega 1(05) 0(0.0) 1.003 0317
Cryptosporidiumspp 36 (18.0) 26(13.0) 1.909 0.167
Cyclosporaspp 11 (5.5) 6 (3.0) 1536  0.215
Isosporaspp 25 (12.5) 7 (3.5) 11.005 0.001
Entamoebaspp 9 (4.5) 3 (1.5) 3.093  0.079

4.7.3.1Results on the gastrointestinal parasites and risk factors for infestations in
dogs

Table 15 summarizes thproportionsof gastrointestinal parasind the risk factors for

infestations in dogsTen risk factors fogastrointestinal parasitefestations in dogs were

assessed and the results indicatedabat body condition, location of oiig management

system and housing system, lack of routine deworming and fesgstgm were found to
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be statistically significan{P<0.05)factors for gastrointestinal parasites infestations in

dogs (Table 3).

Table 15: Magnitudeof intestinal parasites and risk factors for infestations in dogs

400).
Risk factor Category Number (%) of Number (%) of G| t Pvalue
dogs withGIT dogs without GIT
parasites parasites
Sex Male 165 (77.1) 49 (22.9) 1.641 0.200
Female 133 (71.5) 53 (28.5)
Age Young (< 1) 206 (78.6) 56 (21.4) 6.805 0.009
Adult (> 1) 92 (67.7) 46 (33.3)
Breed Mongrels 282 (75.4) 92 (24.6) 2.459 0.117
Crosses 16 (61.5) 10 (38.5)
Location of Mvomero 173(86.5) 27 (13.5) 21.055 0.000
origin district
Morogoro 134(67.0) 66 (33.0)
Municipality
Body condition Good 178 (69.8) 77 (30.2) 8.166 0.004
Poor 120 (82.8) 25 (17.2)
Management Free range 184 (79.7) 47 (20.3) 7.644 0.006
system Confined 114 (67.5) 55 (32.5)
History of Yes 44 (449) 54 (55.1) 59.872  0.000
deworming No 254 (84.1) 48 (15.9)
Access to Yes 202 (76.2) 63 (23.8) 1.232 0.267
veterinary No 39 (28.9) 96 (71.1)
services
Dog feeding Yes 288 (74.0) 101 (26.0) 1.603 0.205
No 10 (90.0) 1(9.0)
Feeding systen In a container 123 (63.7) 70 (36.3) 22.769  0.000
Throw on 175 (84.5) 32 (15.5)
ground

4.7.3.2Results on different species of helminthes and protozoan parasites in dogs
based on age, sex and body conditions

The different species of helminthand protozoan parasteagainstage, sex and body

condition ofdogsin Mvomero district and Morogoro Municipaligreshown in Table 16a

& b. Parasites such d®xocara canisCryptosporidiumandlsosporaweremore frequent

encountered igoungthanin adult dogsn Mvomerodistrict and Morogoro Municipality
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Table 16a: Gastrointestinal parasites infestation in dogs basexe, sex and body

condition in Mvomero District (n=200)

Group of Species identified Number (%) of dogs with different species of helminthes and
GIT protozoan gastrointestinal parasites
parasite Age Sex Body condition score
Young Adult Male Female  Good Poor
(n=139) (n=61) (n=106) (n=94) (n=119) (n=81)
Helminthes  Ancylostoma 81 (58.2) 37 70 (66.1) 48 (51.1) 68(57.) 50(61.7)
caninum (60.7)
Uncinaria 22 (15.8) 14 20 (18.9) 16 (17.0) 20 (16.8) 16 (19.8)
stenocephala (23.0)
Toxocara canis 26 (18.7) 1(1.6) 11(10.4) 16(17.6) 17 (14.3) 10 (12.4)
Toxascaris 8 (5.8) 7(11.5) 8(7.6) 7 (7.5) 7 (5.9) 8 (9.9)
leonina
Ascaris 5(3.6) 0(0.0) 4(3.8) 1(1.1) 5(4.2) 0 (0.0)
lumbricodes
Dipylidium 4 (2.9) 2(3.3) 4(3.8) 2(2.2) 2@2.7 4 (4.9)
caninum
Taeniidaespp 12(8.6) 2(3.2) 9(8.5) 6 (6.4) 7 (5.9) 7 (8.6)
Diphylobothrium 0 (0.0) 232 2(@.9 0 (0.0) 0 (0.0) 2 (25)
latum
Troglotrema 1(0.7) 0(0.0) 0(0.0 1(1.1) 0 (0.0) 1(1.2)
salmincola
Protozoa Cryptosporidium 30 (21.5) 6(9.84) 19(17.9) 17(18.1) 22 (18.5) 14 (17.3)
spp
Cyclosporaspp 11(7.9) 1(1.6) 5(4.7) 7 (7.5) 8 (6.7) 4(4.9)
Isosporaspp 22 (15.8) 3(4.9) 12 (11.3) 13(13.8) 15(12.6) 10 (12.4)
Entamoebapp 8 (5.8) 1(1.6) 4(3.8) 5(5.3) 5(4.2) 4(4.9)

Table 16b: Gastrointestinal parasites infesba in dogs based on age, sex and body

condition in Morogoro Municipality (n=200)

Group of Species identified Number (%) of dogs with different species of helminthes anc
GIT protozoan gastrointestinal parasites
parasite Age Sex Body condition score
Young Adult Male Female Good Poor
(n=122) (n=78) (n=108) (n=92) (n=137) (n=63)
Helminthes Ancylostana caninum 65 (53.3) 35 (44.9) 62 (57.4) 38 (41.3) 66 (48.2) 34 (54.0)
Uncinaria 33(27.0) 9(11.5) 26 (24.1) 16 (17.4) 30 (21.9) 12 (19.0)
stenocephala
Toxocara canis 11(9.0) 6(7.7) 7(6.5) 10(10.9) 9(6.6) 8 (12.7)
Toxascaris leonina  10(8.2) 7(11.7) 4(3.7) 6(6.5) 8(5.8) 2(3.2)
Ascaris lumbricodes 6 (4.9) 338 765 222 429 5(7.9)
Dipylidium caninum 0 (0.0) 1(13) 1(0.9 0(.00 0(0.0 1(1.6)
Taeniidae spp 5(4.1) 5(6.41) 5(4.63) 5(5.43) 4(292) 6(9.52)
Protoza Cryptosporidiunspp. 25(20.5) 1(1.3) 15(13.9) 11(12.0) 19(13.9) 7(11.1)
Cyclosporaspp 2(1.6) 4(5.1) 328 333 4.9 2 (3.2)
Isosporaspp 5(4.2) 2(26) 328 443 70521 0 (0.0)
Entamoebapp 1(0.8) 2(26) 3(28) 0(.00 2(1.5) 1(1.6)
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4.7.3.3Results on mixed infection of gastrointestinal parasites in dogs based on age,
sex and body conditions

Table I7 shows the result oflog gastrointestinal parasites mixed infestations based on

age, sex and body condition. It was ebsdled thatthe commonly encountered mixed

infestation wasAncylostomum caninum@nd Uncinaria stenocephalaHigh prevalence of

mixed infestation was found in adult dogs compared to young one
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Table 17: Prevalence of mixed inf¢gtion of gastrointestinal parasites according to age,

sex and body condition of dogs of Mvomero district (n=400)

Study area  Species identified Number (%) of dogs with mixed species of gastrointestinal
parasites
Age Sex Body condition
score
Young Adult Male Femalgn=94) Good Poor
(n=139) (n=61) (n=106) (n=119) (n=81)
Mvomero Ancylostoma caninum & 5 (3.6) 21 19 (17.9) 7 (7.5) 15 (12.6) 10
District Uncinaria stenocephala (34.4) (12.4)
Ancylostoma caninum & 14 (10.1) 3(4.9) 10(9.4) 7 (7.5) 8(6.7) 9(11.1)
Cryptosporidiunspp
Ancylostoma caninum & 13(9.4) 4(6.6) 9(85) 8(8.5) 5.2 11(9.2)
Toxocara canis
Ancylostoma caninum & 3(2.2) 1(1.6) 2(1.9) 2((2.1) 3125 1@1.2
Uncinaria stenocephala &
Cryptosporidiunmspp
Ancylostomaaninum & 4 (2.9) 2(3.3) 2(1.9) 4 (4.3) 1(0.8) 5(6.2)

Uncinaria stengephala &
Taeniidae spp

Ancylostomaaninum & 3(2.2) 1(1.6) 2(1.9 2(2.1) 1(0.8) 3(3.7)
Isosporaspp

Acylostoma caninum & 4(2.9) 1(1.6) 1(0.9) 4 (4.3) 43.4) 1(12.2
Toxascaris leonine &

Cryptosporidiunmspp

Ancylostom&aninum & 2(1.4) 1(1.6) 2(1.9) 1(1.1) 0(0.0) 3(.7

Toxocara canis&
Taenidaespp

Ancylostomaaninum & 0(0.0) 2(3.3) 2(1.9) 0(0.0) 0(0.00 2.7
Dipylidium caninum
Ancylostom&aninum & 3(2.2) 1(1.6) 2(1.9) 2(2.1) 3(15 1.2
Ascaris lunbricoides
Toxocara canis & 3(22) 1(@16) 1(0.9 3(3.2 1(0.5) 3(3.7)

Ancylostomaaninum &
Uncinaria stenocephala

Morogoro Ancylostomaaninum & 12 (9.8) 8 14 (13.0) 6 (6.5) 13(9.5) 7(11.1)
Municipality Uncinaria stenocephala (10.3)
Ancylostoma caninum & 5(4.1) 0(0.0) 3(2.8) 2(2.2) 4(2.9) 1(1.6)
Cryptosporidiumspp
Ancylostoma caninum & 6(4.9) 1(1.3) 3(2.8) 4(4.4) 3(2.2) 4(6.4)
Toxocara canis
Ancylostoma caninum & 6(4.9) 4(5.1) 5(@4.6) 5(5.5 7(5.1) 3(6.4)
Uncinaria stengephala &
Cryptosporidiunmspp
Ancylostomaaninum & 5(4.1) 2(2.6) 1(0.9) 4 (4.4) 2(15) 3(6.4

Uncinaria stenocephala
& Taenidaespp

Ancylostomaaninum & 0(0.0) 2(2.6) 2(1.9) 0(00) 0(0.00 2(3.2
Entamoebapp

Ancylostomaaninum & 3(2.5) 0(0.0) 3(2.8) 0(0.0) 0(0.0) 3(6.4)
Ascaris lumbricoides

Toxocara canis & 54.1) 2(2.6) 6(5.6) 1(1.1) 3(.2) 4.4

Ancylostomaaninum &
Uncinaria stenocephala

Ancylostomaaninum & 12 (9.8) 8 14 6 (6.5) 13(9.5) 7(11.1)
Uncinaria stenocephala (10.6) (13.0)
Toxocara canis & 5@.1) 0(@.00 3(28) 2(2.2 4(2.9) 1(.6)

Ancylostomaaninum &
Uncinaria stenocephala
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4.4 4 Statistical relationship between prevalence of parasites and ridlactors

In this study it was found that there was a statistical significance between the prevalence
of some parasites and some risk fackwang dogswere found to be more affected by
Toxocara canisCryptosporidiumandIsosporacompared to adults andetldifferences in
infection rates were statistically significant (P<0.05). Poor body conditions in dogs was
the predictor (P<0.05) for parasitic infestatioMoreover, it was found that dogs from
Mvomero district were significantly g0.05)infestedwith different parasies compared to

those screened in Morogoro Municipal{fyable 18).

Table 18: Proportional comparisons of parasitic infestations in dogs based on selected risk

factors(n=400)

Type of GIT Species of parasi P values of proportional comparisons of parasites
parasite infections in dogs
Breeds  Body Age Sex Location
condition (Mvomero district
& Morogoro
Municipality)
Helminths Ancylostoma caninum  0.125 0.070 0.506 0.022 0.016
Uncinaria stenocephala 0.584 0.443 0.157 0.761 0.450
Toxocara canis 0.293 0.293 0.001 0.332 0.111
Toxascaris leonina 0.601 1.000 0.464 0.114 0.302
Ascaris lumbricodes 0.021 0.094 0.663 0.291 0.277
Dipylidium caninum 0.482 0.703 0.995 0.812 0.057
Taeniidaespp 0.632 0.148 0.901 0.946 0.400
Protozoa Cryptosporidiunspp 0.543 0.846 0.000 0.013 0.217
Isosporaspp 0.420 0.570 0.018 0.847 0.001
Cyclosporaspp 0.253 0.794 0.637 0.869 0.148
Entamoebaspp 0.794 0.102 0.917 0.981 0.079
Ectoparasites  Mites 0.724 0.026 0.053 0.914 0.558
Lice 0.398 0.114 0.094 0.822 0.055
Ticks 0.009 0.000 0.284 0.525 0.000
Fleas 0.025 0.000 0.231 0.544 0.125
Intestinal Protozoa 0.289 0.777 0.000 0.035 0.023
parasites
Helminths 0.346 0.022 0.041 0.114 0.000
Ticks Degree of ticks 0.018 0.000 0.463 0.693 0.000
infestation

4.5 EggPer Gram (EPG) Count of Helminths in Faecal Sample of Dogs
Table 19 shows the results for EPG that involved@mples (34 samples from Mvomero

district and 33 samples from Morogoro Municipality). The overall mean EP$G883 +
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516 with the helminth egg count ranging between 100 and 2000. All the 67 faecal samples
examined for EPG showed significantly high levels of helminths eggs which is an
indication of heavy infestation. Helminths species wise EPG showed the highess c
were observed iAncylostoma caninunfior the samples collected in dogs of Mvomero
distinct. However, there was no significant different (P>0.05) between the EPG count for

dogs of Mvomero district and Morogoro Municipality (Table19).

Table 19: Species of helminths and the mean count of eggs (EPG) in infested dogs of

Mvomero district and Morogoro Municipality (n=67)

Helminths Mvomero District n=34 Morogoro Municipality n= 33
species No. Mean Min. Max. No. Mean Min Max P
positive EPG positive EPG value
samples samples
assessec assessec
Ancylostoma 20 950.0 £ 100 2000 26 665.4 + 100 1600 0.0703
caninum 525.66 445.37
Uncinaria 9 277.8 £ 100 500 4 200.0 £ 100 300 0.4220
stenocephals 148.14 81.65
Toxocara 3 133.3+57.74 100 200 1 300.0 + 300 300 0.1573
canis NA
Toxascaris 2 100.0£0.00 100 100 2 100.0 £ 100 200 0.3173
leonina 70.71

NA=Not Applicable

Table 20 summarizes the intensity of EPG count of helminths, whereby high burden was

observed irAncylostoma caninumnfestatons.

Table 20: Egg burden (%) in dog faecal samples based on eggs per gram of faeces count

(n=67)
Helminths species Low % Moderate % High %
Ancylostoma caninum 4 (6.0) 9 (13.4) 33 (49.3)
Uncinaria stenocephala 3(4.5) 8 (11.9) 1(1.5)
Toxocara canis 2 (3.0 2 (3.0 0 (0.0)
Toxascaris leonina 3(4.5) 1(1.5) 0 (0.0)
Total burden 12 (18.0) 20 (29.9) 34 (50.8)

Low: 50-100 EPG, moderate: 100500 EPG, high: >500
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4.6 Magnitude of Zoonotic Gastrointestinal Parasites

In this studyeleven genera of zoonotic gastrointestinal parasites were identified in fecal
samples of dogs included helminths and protozoan parasiteglostomaUncinaria and
Toxocara were thefrequently encountered helmsth while Cryptosporidiumwas the
commonly bund protozoan parasites. The overall prevalence of zoonotic intestinal
parasites was found to be much higher in dogs of Mvomero district than those of

Morogoro Municipality as indicated in Table 21.

Table 21: Prevalence of zooniatintestinal parasites identified during analysis of fecal

samples
Type of Species of zoonotic Mvomero district n=200 Morogoro Municipality
parasites parasites n=200
Prevalence Prevalence
Helminthes  Ancylostoma caninum 142 (71.0) 100 (50.0)
Uncinairia stenocephala 46 (23.0) 42 (21.0)
Toxocara canis 29 (14.5) 17 (8.5)
Ascaris lumbricodes 6 (3.0) 9(4.5)
Dipylidium caninum 6 (3.0) 1(0.5)
Taenidae spp 14 (7.0) 10 (5.0)
Diphyllobothrium latum 3(1.5) 0 (0.0)
Troglotrema salmincola 1(0.5) 0 (0.0)
Protozoa Cryptosporidiunspp 36 (18.0) 26 (13.0)
Cyclosporaspp 11 (5.5) 6 (3.0)
Entamoebaspp 9 (4.5) 3 (1.5
Overall prevalence of 169 (84.5) 126 (63.0)

zoonotic parasites




64

CHAPTER FIVE

5.0 DISCUSSION

This study was conducted to assélse knowledge, attitude and practices of dog keepers
ond o gnsaidagement and estabksithe epidemiology of parasitic infestations in dogs of
Mvomero district and Morogoro Municipaltyresults indicated that majority (59%) of

dog keepers had fair to gp&nowledge on management of dogs, whereby 50.5% showed
positive attitude towards dogs. Most of the dogs were managed under poor conditions and
majority of respondents (78%) had bad experiences with dogs. The results of this study
indicated that mjority of the study dogs (83.8%) were infested with ectoparasites namely
ticks, fleas, mites and licdt was further established that gastrointestinal parasites in
particular helminths and protozoan parasites had affected most dogs andfsiese

were zoonotigarasitesThe involved risk factors for gastrointestinal parasite infestations
were age, body condition, location of origin, management system and housing system,
lack of routine deworming and feeding system. This kinds of results, calls for integrative
approaches on creating public awareness on dog management practices in Mvomero
district and Morogoro Municipality and other areas in Tanzania in order to safeguard the
health of dogs and the humans. Otherwise, dogs will continue to be mismanaged,
disvalued disregarded and suffer from different kinds of diseases which some of them can

be shared to people.

This study established that majority of the dog keepers were male with primary education
and had an experience of keeping dogs for more than three whdesthe average

number of dogs kept ranged between one and three which mostly were local breeds
(mongrels). Although most dog keepers reported to confine or tether their dogs the dog

houses were poorly designed that caused a lot of suffering to dogl ishriolation of
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animal welfare. However, dogs of Mvomero district were managed under free range
system compared to those of Morogoro Municipality (P=0.000). The reasons are poor
knowledge of dog husbandry and poverty of most dog keepers in Mvomerct i&tble

1). Nevertheless, most of dog keepers in Mvomero district are pastoralists, who keep large
number of dogs to assist in herding and guarding of livestock and this may be the reason
for high number of dogs managed under free range system (Tabl&ff2rent from
Morogoro Municipality, dogsverekept for the security purpose and in small proportion

for companion (Table 2) of which majority were under confinement. Similar observations
have been reported different studies in Tanzania and Ethiofianestet al, 2009 Kiflu

et al, 2016).

It was also established thabys agefrom 10 to 15 years were the members of famiho
involved mostin caring dogs in terms of feeding, cleaning of their houseta@ningand
providing anyother required serices to dogs(Table 2) Leaving all the dog care to
children may predispose them to a risk of contrasting zoonotic diseases of dogs including
parasitic infections. The reason why sons are mostly responsible in caring dogs is still
unknown; maybe it is ardadition of most African communities. Hands hygiene plays a
crucial role in preventing the risk of acquiring infections. This study revealed that majority
of the respondents reported to wash their hands after handling dogs although they use
only water whech may not besufficientin prevention of diseases. The reasons for this are
majority (59%) of respondents were found to posses fair to good knowledge on
management of dogs aBé.5%were aware of dog zoonoses (TaBJe The results of the
current study a consistent with thebservatiorby Kiflu et al (2016) in Ethiopia, wh
reportedthat most dog keeperdo wash their hands aftdreingin contact with dogs. On
theother hand it is in disagreement with other studies carried out in other places (Westgath

et al, 2008, Overgaauvet al, 2009, Gebremichaadt al, 2013), which reported that
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majority of dog owners do not wash hands after having direct contact with dogs. The
proportion of hands washing documented in this study is still unsatisfactory; tleerefor

sanitary education to dog keepers is necessary for safeguarding public health.

Furthermore, it was found that cleaning, disnfecting of dog handeassociated pieces of
equipmentwere uncommon practice amongsited dog keepergTable 3and12), which

may contribute to theresenceof parasites in the environment and increased risk of
infestaion to dogs and humans. Reasons for not using disinfectants may be related with
negligence, negative attitud®owards dogs and illiteracy among the dog keepetthen
areas of the study. This finding is in agreement with other studies carriedseuthere
which reported poor hygienic practices in some households thatdagsp(Gebremichael

et al, 2013; Asmare and Mekuria, 2013; Ki#ttial, 2016).

Moreover, najority (90.5%) of dog keepers feed their dogs with homemade feed in
particular kitchen scraps, mixture of maize bran and sardines and the feedingwsgstem

by throwing the fed on theground(Table 15) Feeding dogs a homemade diet is related to
economicstatus of most visited households, whereby majority of dog keeysres not

able toafford to buy meat or commercial feeds. The study showed that, only 5.5% of
respondentgot an average annual income above ten million Tanzanian skjlkvigich
indicatethat only few individuals can bugood feeds for their dogs. Nevertheless, the
freely roaming dogs were rarely provided with feed, they mostly scavenged for feed from
waste disposal areas like dumps, picking feed leftovers from homestead areas and
sometima hunting wild animals like rodents and hares. This observation is inconsistency
with other studies elsewhere which reported that some of dog owners feed their dogs raw

or cooked meat/offglAsmare and Mekuri®013; Kiflu et al,, 2016)
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Moreover, the radts revealed thaB6.5%respondents knew that there are transmissible
diseases between dogs and humans in particular rabies but very few reported helminthes
and mange infestationfable 3) This is likely associated with lack of government
education prgrams related to dog parasitic zoonoses in comparison to rabies. There were
several campaigns of rabies conducted in Tanzania which probably attributed to public
awareness on this viral disease (d.gkomeza Kichaa Cha MbWwaThis observation is
similar o the studies by Kiflet al. (2016) in Ethiopia and Asmare and Mekuria (2013)
which observed that most dog owners were aware of rabies compared to parasitic
zoonoses. Generally, there is a need to develop national disease control program and

creating pubt awareness towards zoonoses from animals.

The present study found that, most dog keepers reported different health problems to their
dogs in particularectoparasite infestation and rab{@able 3) Concomitantly most of the

dogs do not get routine veteary services except vaccination against rabies which is
practiced during rabies campaigns only. There was no controlled breeding of dogs since it
was established that mating was haphazardly done and the born pappies in most cases had
no owners especiglin Mvomero district. Several reasons may be considered like, lack of
awareness on routine care of dogso6 di seascs
dogs; some respondents reported to just hate dogs (Table 4). Also, some societies like
Maasai inMv omer o di strict, dondt bel il&keahert hat
animals (Personal observation, 2017). This is similar to findings from other studies which
documented poor veterinary services provided to dogs by their owners (Ugbahaiko

2008; Kiflu et al, 2016). Therefore, there is a need of creating public awareness on good
dog husbandry to control dog diseases including the zoonotic ones. It was further found
that, there was a significant difference (P<0.005) between the accessibiiyerinary

services in Mvomero district and Morogoro Municipalifyable 2 and 3). The main
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reason is that Morogoro Municipality is an urban area whereby veterinary shops, clinics,
dog dips and other veterinary services are readily available compakéebtmero district

which most of it is rural areas. These findings are in agreement with other studies
conducted in various places which reported that veterinary services exist in urban areas in

comparison to rural areddgbomoikoet al., 2008; Kifluet d., 2016)

Interestingly, majority (59%) of respondents in the current study had fair to good
knowledge on dog management and their importance since practices like dog housing,
feeding, control of ectoparasites and regular deworming were reported tonke do
especially in Morogoro Municipality. Most of them reported that dogs mainly are used in
guarding nevertheless, some reposegsof dogs like biing, spreadf diseases and prey
livestock. Also, the study found that, 58% of respondents poorly marthgeddogs,
whereby husbandry practices in Morogoro Municipality are better in comparison with
Mvomero district (p<0.05). This is related to the level of education, whereby most
respondents from Mvomero district were illiterate compared to those from btorog
Municipality (Table 1). This finding agrees with the previous studies carried out in
different areas (Gebremichaet al, 2013 Kiflu et al, 2016). Therefore, creating
communities awareness on dog management especially in rural areas is crudial for t

dogs and public health.

In addition,50% of respondents had positive attitude towards dogs and dog keepers from
Morogoro Municipality, showed positive attitude toward dogs compared to those from
Mvomero district (P=0.007). In Mvomero district the nidga attitude towards dogs was
reported to be due to natural hatred in particular to free roaming dogs which always
appeared in poor body conditions. Some reported to witness inappropriate behavior

against dogs such as beating and assassinations. Thigabioseis probably attributed by
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stray dogs that prey on livestock (goats and sheep), cause dog bites and spread rabies as
reported by most respondents (61.0%) from Mvomero digffigble 2) Therefore, free

roaming dogs were also considered as nuisamcedangerous in the society especially
children. This may have further contributed to negative attitude towards dogs that was
observed during this study. Educatiaboutdog husbandry is required in both areas of

study but with more effort in rural commities.

The current study has establishtéee prevalencef 83.8% of ectoparasites in dogshere
ticks, fleas, mites and lice were encounterBadgs of Mvomero district were more
(88.0%) affected by the ectoparasites than those of Morogoro Municip&ig2ty(Table

11). Such high infestatiorate reflectshat dogs were poorly managed and routine parasite
control rarely existed. Elsewhergtudyby Kumsa and Mekonnen (2011) reported higher
infection rates of up to 99.5%ther studies reported variableepalence of ectoparasites
infestation in dogs being 60.4% in Nigeria (Ugbomodtal, 2008),63% and 51.3% in
Brazil (Costaet al, 2013)which all reflect that the parasitic infestation in dogs is a
worldwide problem.Variation in occurrences and maigmie of ectoparasite among
different studies can be associated with differences in climatic conditions, presence of
infective stages of parasitesthe environmenthusbandry practices and sampling period

of the year.

Rhipicephalus sanguineuthe browndog tick or kennel tick is the most common ixodid
tick affecting dogsvorldwide (Gonzalezt al, 2004; Xhaxhiwet al, 2009; Klimpelet al.,
2010; Aronget al, 2011; Kumsaet al, 2011). In the present study it was found that dogs
of Mvomero district wes more affected by ticks (74.5%) in particuRhipicephalus
sanguines compared to those of Morogoro Municipality (50.5%) and the difference was

statistically significant (p=0.000)High tick infestation in dogs of Mvomero district



70

compared to those of Mogoro Municipality is an indication of poor husbandry practices,
such as lack of regular use of acaricides and free ranging of dogs as reported by majority
of respondents (Table 3). A recent study carried out in Nigeria by Oguntomole argl other
(2018) reprted Rhipicephalus anguineugnfestation rate ranging from 0.3% up to 80%.
Elsewhere there have been reported various prevalermteSzEnguineus dogs; 100% in

Brazil (Gonzalezt al, 2004), 0.6% in Albania (Xhaxhiet al, 2009), 73% in Argentina
(Klimpel et al, 2010) and 40.58% in Nigeria (Aroegial, 2011).Rhipicephaluspp have

been also reported to parasitize humans (Dahvases, 2008) and may transmitkettsial

disease andisceral leishmaniasi&ZanattaCountihoet al., 2007).

Furthernore, this study found that among the examined dogs, 64.5% had flea infestation
and mostlyCtenocephalidespp. This is a higlnate of infestationandis due to poor dog
husbandry practices such as lack of regular cleaning and disinfecting dog premises and
lack of regular dog bathing as observed during the current study (Table 3). Flea infestation
in dogs causes pruritus, seiflicted trauma and flea allergy dermatitis (Kumsa and
Mekonnen, 2011). Almost all dogs that were observed to have skin lesiore 9)diad

f | eirdestation and the body condition was poor. These effects and many others show
that the fleas are important parasites to dog health and welfare which need to be
controlled. Neverthelesd, | eiafest@tion in dogs is of public healthgsificance in
Morogoro in view of theg high population angossibility of transmittingpathogen. It has

been reported th&tenocephalidespp are the vectors of bacterial agents sucheasnia
pestisthat can cause human plaque (Kiloretcal, 2006; Kumsa and Mekonnen, 2011),

also an intermediate host Dipylidium caninuma zoonotic tapeworm (Zanat@ountiho

et al, 2007). High prevalence @ftenocephalidespp infestation of up to 90% in dogs has
been reported in NortRastern of Tanzania (Hauket al., 2013). Other studies have

reported the prevalence Gtenocephalidespp to be: 73.8 82.9% in Ethiopia (Kumsa
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and Mekonnen, 2011) and 4.1731.25% in Turkey (Aldemir, 2007). Differences of
Ctenocephalidespp infestations in dogs between areas rbaydue to management

practices, seasonality and geographical distribution of the parasites.

Other species of ectoparasites found to infest dogs in this studySaereptes sdaei

(3.0%) andTrichodectes canif2.5%). The detection @arcoptescabieiin dogs implies

a significant risk foiSarcoptic mangefection to other dogs and their owners in the study
areas. The mite is transmissible to humans after being in direct contact with infected
animals for prolonged time (Bandi and SaiKuMar, 2013). Algigut was documented

that, the animal scabies in humans presents with a transient and self limiting infections, it
is necessary to safeguard the public health through application of proper control measures.
Also, Trichodectes canimfestation was founcdhiten dogs, so it can be speculated that a
higher infestation rate might be among other dogs, if more dogs were involved in the
study. This calls for further studies in the areas to explore more details on parasitism in

dogs.

Worldwide, the gastrointesial parasites of dogs receive significant attention because
apart from affecting dogs, majorities have a potential of infesting humans (Gratethea
2009). In the current studi was established that the prevalence of gastrointestinal
parasites was 78%. The degree of helminths and protozoan parasites infestation in dogs
of Mvomero district was 79.5% and 27.5% and in Morogoro Municipality was 60.0% and
17.5%, respectively. This is a high infestation rate in dogs in Tanzania suggestive of lack
of routine veterinary services aimed at controlling the parasites. Nevertheless, pogrs 6
husbandry practices that were observed further give evidences of presence of
gastrointestinal parasites like helminths and protozoa. Similar high enteric parasitic

infestaton rate (59.3%) in dogs in Tanzania has been reported by &vali (2010).
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Elsewhere, Abereet al (2013) in Ethiopia reported prevalence up to 89% of
gastrointestinal parasites infestation in dogs. Other prevalence of intestinal parasites
infestation n dogs recorded are; 76.0% in South Africa (Minnataal, 2002), 71% in

Spain (MartinezZzMorenoet al, 2007), 68.472.5% in Nigeria (Ugbomoiket al, 2008;
Mahmudaet al, 2012), 26.9% in Bacerlona Spain (Graceeéal, 2009), 62.5% in
Ghana (Johnsoat al, 2015) and 30% in Egypt (Awadallah and Salem, 2015) which all
reflect that the problem of parasitic infestation in dogs is big and wide spread in the world.
The differences in prevalence of gastrointestinal parasites may arise due to variation in
environmental conditions that are favorable for the perpetuation of the parasite, abundance
of infected definitive hosts, stocking rate, type of food and feeding system of animals and
inherent characteristics such as animal immunity. The prevalence obigstinal
parasites in dogs of Morogoro region may therefore reflect the real situation of parasitism

in other areas of Tanzania where few or no studies have been conducted.

This study found that hookworm eggsnCylostora spp) were the predominant psitas

in both areas of the study as they accounted for up to 71.0% in dogs of Mvomero district
and 50.0% in Morogoro Municipality. This suggests that this group of intestinal parasites
is the most common in dogs of Mvomero district and Morogoro Municypalitd
probablyother areas surrounded Morogoro region. Other studies in Tanzania by Muhairwa
et al (2008) and Swaet al (2010) reported similar species of helminthes of dogs at more
or less the same magnitude of infestationi(%7.2%). Similarly, stues by Bwalyeaet al

(2011) in Zambia, Asmare and Mekuria, (2013) and Alsral (2013) in Ethiopia,
Johnsonet al (2015) in Ghana, reported prevalenceAsfcylostomaspp eggs (4618
78.9%) in faecal samples of dogs. The differences in prevalence iotésgnal parasites

may depend on the common parasites circulating in the environment, season of the year

and management practices of dogs where the study was conducted. In general it indicates
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that hookworms are the most common species of intestinadifggrahat infest dogs in

Morogoro.

For the first time, this study reports occurence of two fish parasites in dog faeces in
Tanzania namelDiphyllobothrium latum(1.5%) andTroglotrema salmincolg0.5%).
These helminth species have been reported in dogereas where feeding of raw or fresh
fish products is common (Amissatt al, 2016). Considering that majority of dogs
sampled were fed home diet made up of maize bran and sardines, this may account to this
infection. Furthermore, these fish parasitesravfound in dogs of Mvomero district,
whereby most of dogs are free roaming, scavenging for foods in different places including
ponds and river where they mightefe on raw infested fish. Probably this can also
contribute to the presence of fish parasiteshe dogs. Normally, th®iphyllobothrium

latum and Troglotrema salmincol&xists in cystic form when are in the fish muscles and
when the infested fish is ingest by carnivores like dogs, tiparasite develop into adult
stage that starts laying egg#lith the current results, further studies are recommended
using bigger sample siznd reduce the error rate lower than 5% which was used in this

study.

The detection ofTaeniidaeeggs (6.0%) in dogakécal samples is worth mentioning.
Despite of feeding lomemade feedit seems that free roaming dogs get access to
condemned raw meat or carcasses. Echinococcosis is endemic in some parts in Tanzania
with high prevalence reported in slaughter animals and causes high condemnation rate of
edible offal (Nonga andKarimuribo, 2009). A recent study carried out by Swhial

(2016) in Tanzania, reported high prevalence (73.2%)asna spp infection in stray

dogs. Taking into consideration of the results in combination with prevalence of

hydatidosisrecorded in liestock, which is transmitted through dogs, it can be assumed
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that dogs in Tanzania might be reservoirs for human infections. Elsewhere, the reported
prevalence are; 1.1% in Nigeria (Sowemimo, 2009) and 23.87% in Ethiopia (étbere

2013).

Other inteinal parasites eggs identified in faecal samples of dogs We@naria
stenocephala(22.0%), Toxocara canis(11.5%), Toxascarisleonina (6.3%), Ascaris
lumbricoides (3.8%), and Dipylidium caninum(1.8%). Some of these parasites were
reported previous infanzania by Muhairweet al (2008) and Swaiet al (2010).
Elsewhere, in Nigeria (Ugbomoiket al., 2008), Ethiopia (Aberet al, 2013), Japan
(Kimura et al, 2013), Iran (Sardariaet al, 2015), Ghana (Johnsat al, 2015%) and
Zambia (Siwila,2016) ato reported similar species of gastrointestinal parasites in dogs at
variable leved of infestation. The differences in magnitudes may be associated with
climatic conditions, management systems, breeds and local circulating parasites in the

studyareas.

In the present study, four genera of protozoan parasites were isolasates bf dogs,
namelyCryptosporidiumspp (15.5%)Jsosporaspp (8.0%).Cyclosporaspp (4.3%), and
Entamoebaspp (3.0%). These parasites were also reported in various studiestednduc
elsewherg(Fayeret al, 2001; Muhairwaet al, 2008; Scorzat al, 2011). The overall
prevalence of protozoan parasites was 22.5%, whereby high prevalence was observed in
dogs of Mvomero district (27.5%) than those of Morogoro Municipality (17.5%is T

might be de to the free rangingusbandry to which Mvomero dogs were subjected to. In

this system dogs are free to roam, scavenge for food and they can even feed on human
faeces and dead animals. This may culminate protozoa infections in the comasunity

these dogs continually excrete oocysts in the environment.
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Egg countper gram of faeces significantin estimating the helminghburden and in
assessing thevorth of treatmentHigh egg count doumented in the current study((8%

of dogs had >500EG) highlights gossibledangerof infection tohumars. High intensity

was observed imMAncylostoma caninunnfestations (49.3%). This result of intestinal
parasites intensity in dogs found in the present study revealed alofgrylevel of
infestation conparable with studies elsewhere. A study by Rodrigtieas et al (2011)
reported that 42.3% of dogs had worm egg intensity of greater than 550 EPG of faeces.
This study disagrees withbservation byMukaratirwa and Singl2010) in South Africa,

who presated intensities of 5600 EPG of faeces in 26.4% of dogs and small proportion
6.7% of dogs had more than 500 EPG of faeces. Egg count per gram of faeces of other
species of parasites were found at very low intensities probably due to an intermittent
shedihg of eggs and an inhomogeneous distribution of worm eggs in a faecal sample

(Nijsseet al,, 2014).

Several studies addressing epidemiology of parasites infestations in domestwedegs
conductedworldwide. Geographic location, seasonality, demog@pland husbandry
were identified as the possible risk factors for parasitism (Gaunt and Carr, 2011gWang
al., 2012). Therefore, the potential risk factors for occurrence and maintenance of parasitic
infestation in dogs of Mvomero district and Morogoraiiitipality were assessed in this
study. The current study observed that young dogs were significantly (BxOn@re
exposed to intestinal parasites infestation than adult dogsxocara canis,
Cryptosporidiumspp andsosporaspp infestations was moresfjuent common in young

dogs than adult. Higher prevalence of intestinal parasites infestation in puppies than adult
dogs were previously reported by Senék al. (2006), EdGayar (2007), Abereet al

(2013) and Alanet al (2015). Perhaps, immature immiynof puppies compared to adult
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dogs may account for the higher magnitude of gastrointestinal parasites infestation

youngdogs(Paul and Carlin, 2010)

Considering thestudy areait was found that dogs of Mvomero district were significantly
(P<0.05) @posed to parasitic infestations compared to those of Morogoro Municipality.
This is attributed by differences in dog husbandry and accessibility to veterinary services
between rural and urban areas. Majority of dogs in Mvomero district are managed under
free range system as reported in this study (Table 9). It was observed that, dogs from
Mvomero district do not receive attention from their owners and in most cases rarely or
never received argarasitic prophylactic measures (Table 3). The free rangedhdvgs

high probability of being infested by parasites compared to the confined one. This
observation agrees with other studeesmiducted elsewhere (Overgaaul@97; Hamnest

al., 2007; Ugbomoikoet al, 2008; Soriancet al, 2010; Amissalet al, 2016) wich
observed high infestation rate of parasitism in rural dogs compared to ddgsn
Generally, this implies that urban dog keepers may have good knowledge of dog keeping
and easy access to veterinary services (such as clinics, veterinary shops amus)3dog d

which do not exisin rural areas

The results of this study also found that fresging dogs were significantly (8=05)
infested with parasites compared to those under confinements. The high infestation rate
recorded in freeranging dogs may beué to poor veterinary attention and also because of
their scavenging habits, which expose them to natural infestation more than confined dogs.
This is similar to the reports in previous studies (Overgaauw, 1997; Hathags2007,
Ugbomoiko et al, 2008; Sowemimo, 2009; Sorianet al, 2010; Abereet al, 2013;
Amissahet al, 2016) in which high infestation rate on gastrointestinal parasites was

recorded in stray dogs compared to housed one.
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Furthermore, the results of this study showed that, dogsyfedrowing feed on ground

were significantly exposkto intestinal parasites infestations than those fed in containers
(p<0.05). It has been reported that most gastrointestinal parasites are soil transmitted, so
the habit of feeding dogs by throwing food ground might have been contributed to the
high infestation rate of gastrointestinal parasites in the areas. This finding is attributed by

poor knowledge of dog keeping among the dog owners.

Given the high level of parasites infestation in dogs anddtenpal zoonotic importance,

the overall prevalence of zoonotic intestinal parasites was established based on areas of the
study. The study recorded a prevalence 84.5% in dogs of Mvomero district and 63.0%) in
those of Morogoro Municipality. The frequentifound parasites weréncylostoma
caninum (60.5%), Uncinaria stenocephala(22.0%), Toxocara canis (11.5%) and
Cryptosporidium spp (15.5%). Other zoonotic species inclufiaena spp (6.0%),
Cyclospora spp (4.3%), Ascaris lumbricoides(3.8%), Entamoebaspp (3.0%) and
Dipylidium caninum 1.8%). These parasites were also reported in previous studies
worldwide Anteson and Corkish., 197%)vergaauw., 1997; Muhairwat al, 2008;
Zewduet al, 2010). Considering the magnitude of parasites infestations documented
this study and the close intimate of dogs and their owners, it implies that there is a high
risk of transmitting zoonotic intestinal parasites to other animals and humans. This calls
for concerted efforts on creating public awareness on the risk @fastng parasitic

zoonoses from dogs in the areas of study.

Toxocara canisa zoonotic round worm was found in 11.5% of dogs. This worm is a
potential cause of visceral larvae migrans and oclitadicariosisdiseases in humans.
Sowemimo (2009) in NigerjaRodriguezVivas et al (2011) in Mexico, Abereet al

(2013) in Ethiopia, and Jonhsehal (2015) in Ghana reported, 33.8%, 6.2%,39.79% and
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22.0% Toxocara canisinfestations, respectivelyDipylidium caninum a zoonotic
tapeworm was found in 1.8%f examineddogs. Dogs, cats and wild carnivores are the
definitive hosts, althoughuman becomes occasional host. Sowemimo (2009) in Nigeria,
RodriguezVivas et al (2011) in Mexico, Aberet al (2013) in Ethiopia, and Jonhseh

al. (2015) in Ghana reporteprevalence of 4.1%, 2.3%, 29.75% and 13[L%aninum
infestation in dogs, respectively. In addition, detection @fyptosporidium spp
Cyclospora spp, Entamoebaspp andAscaris lumbricoidesinfestation in dogs was
probably related to coprophagia habitdogs, whereby dogs eat faeces of other animals

including humans because of poor sanitation (Awadallah and Salem, 2015).

5.2 Conclusiors and Recommendations

5.2.1 Conclusios

According to the findings of the current study, tbkdwing conclusions wermade:

i. Dogs of Mvomero districwere managed under free range system compared to
those of Morogoro Municipality.

ii.  Poor hygienic husbandry wasbserved whereby; cleaning, uiiscting of dog
houses and associated equipments are uncommon practice amongp#og. kee

iii.  Majority (90.5%) of dog keepers feed their dogs a homerfestband the feeding
system is done by throwing the feedtba ground.

iv.  Majority of the dog keepers knew that there are transmissible diseases between dogs
and humans (82% in Mvomero distriahd 91% in Morogoro Municipality) in
particular rabies.

V. Most respondents do not give necessary veterinary services tadgsimajority

reported that their dogs are routinely vaccinated against rabies.
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Dog keepers of Morogoro Municipality were foundii@ave good knowledgenalog
managementnd positive attitude toward dogempaed to those of Mvomero
district.

General prevalence of ectoparasites infestations on dogs was 83.8%, whereby dogs
of Mvomero district were significantlsnoreaffected by ectopasites than those of
Morogoro Municipality.

The overall prevalence dafastrointestinal parasites was 76.8%, whereby dogs of
Mvomero district were significantlgnoreaffected by intestinal parasites than those

of Morogoro Municipality.

Hookworm eggs Ancylcstona spp) were the predominant parasites in ksitidy

areas of as they accounted for up to 71.0% in dogs of Mvomero district and 50.0%
in Morogoro Municipality.

For the first time in Tanzania, two fish parasites were found in dog faeces, though at
low prevalence, namelyDiphyllobothrium latum (1.5%) and Troglotrema
salmincola(0.5%).

Age, study areamanagement system, housing system, lack of routine deworming
and feeding system were found to be risk factors for intestinal parasitism.

The overall prevaleze of zoonotic intestinal parasites based on study area; 84.5%
in dogs of Mvomero district and 63.0% in those of Morogoro Municipalty.
caninum,Uncinaria and Cryptosporiumspp were the commonly found zoonotic

gastrointestinal parasites.

5.2.2 Recommedations

Based on the conclusions made, it is therefore recommended that:

Integrative approaches on creating public awareness on dog management practices
in Mvomero district and Morogoro Municipality and other areas in Tanzania is

recommended in order tafeguard the health of dogs and the humans.
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Health education particularly on sanitary measures is necessary in order to
safeguard the communities from dogso z
There is a need of developing a national disease control program in accordance to
parasiic zoonoses of dogs.

Enforcement of regulations on dog husbandry among dog keepers in Morogoro
region is recommended in order to safeguaedlth ofanimal andhuman being

from the risk of parasitism.

Further studies are recommended to establish morematmn about parasitic
infestaion in dogsincluding humans in the study areas in order to implenagnt

appropriate prevention and control measures.

(
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