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Abstract. Rapid urbanization and livestock keeping in urban and periurban areas especially in the developing 

countries pose great challenges to the management of human and animal health. The role played by relevant 

stakeholders in the control of zoonoses in urban areas has not been well evaluated. A questionnaire survey was 

undertaken in Kisumu municipality, Kenya, to assess the common zoonoses encountered, their management and 

role played by veterinary and medical personnel in zoonoses control. Fifteen veterinary and nine medical 

personnel participated in the study. The main zoonoses encountered by the personnel included rabies, 

brucellosis, hydatidosis, cysticercosis and toxoplasmosis. A significantly (p<0.05) higher number of veterinary 

than medical personnel reported hydatidosis, cysticercosis and rabies as being more common. The opposite was 

true for toxoplasmosis. The animals with the highest zoonoses risks according to the veterinary and medical 

personnel were dogs (71%) and cattle (78%) respectively. There were a significantly higher (p<0.05) proportion 

of medical (88%) than veterinary personnel (73%) who gave advice to immune-compromised patients regarding 

the zoonotic risks. Minimal communication existed between the two professions regarding zoonoses occurrence 

and control. In conclusion, the study found that there were differences on the perception on the occurrence and 

control of zoonoses in the municipality. It is recommended that an inter-disciplinary approach should be used for 

the control of zoonoses in the study area. 
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Introduction 

 

Zoonoses are defined as those diseases and 

infections naturally transmitted between 

people and vertebrate animals (WHO, 2006). 

These diseases can be transmitted either 

directly as is the case with rabies and anthrax, 

or indirectly, via vectors, food, water and the 

environment, as in the case of bovine 

tuberculosis and cysticercosis. The increased 
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interaction of man and animals, especially in 

cities, has been implicated in the emergence 

and spread of zoonoses (Belevi and 

Baumgartner, 2003). However, the true 

prevalence of zoonoses is not known in most 

countries, and this often leads to neglecting, 

due to a lack of evidence for government and 

donor decision-makers on the importance of 

these diseases (WHO, 2006). 

 

In developing countries, the occurrence of 

zoonoses is expected to be high among the 

poor people living in urban and rural areas. In 

the former, this is due to increased livestock 

keeping activities in areas with high 

concentration of people such as in the slums. 

The people living in such areas have poor 

sanitation and lack medical facilities for 

disease diagnosis and treatment. Another 

serious complication is lack of interaction 

between the veterinary and medical personnel 

in control of the zoonoses (WHO, 2006). In 

most of the cases, knowledge of zoonoses 

diagnosis and management are lacking 

amongst the medical and veterinary personnel 

(WHO, 2007; John et al., 2008). As a step 

towards identifying the role played by urban 

veterinary and medical personnel in control of 

zoonoses, the following study was carried out 

in Kisumu municipality in Kenya. 

 

 

Materials and methods 

 

Study area 

 

The study was conducted in Kisumu 

municipality which is the third largest town in 

Kenya. The town is a rapidly growing 

commercial centre serving the East African 

countries and is located along the shores of 

Lake Victoria. It has a population of 500,000 

people (UNDP, 2005). 

 

The municipality is diverse in its features of the 

economic status, so that there are upper, 

middle and lower class estates. According to 

the UNEP report, 60% of the people live in 

slum dwellings and have a low human 

development index characterized by poor 

sanitation, poor infrastructure and health 

facilities, and high level of poverty (UNDP, 

2005). 

Urban and periurban farming encompassing 

both livestock keeping and crop farming is 

common in the municipality (Mireri et al., 

2007). The types of animals kept by the town 

dwellers include ruminants (cattle, sheep and 

goats), pigs, donkeys, cats, dogs and poultry. 

 

Study design 

 

A questionnaire survey was undertaken in 

Kisumu municipality to assess the common 

zoonoses encountered, their management and 

role played by veterinary and medical 

personnel in zoonoses control. The 

questionnaire was a modification of previous 

studies done elsewhere (Grant and Olsen, 

1999; John et al., 2008). The veterinary 

personnel who sampled population was drawn 

from lists provided by the district veterinary 

office and consisted of government and private 

veterinary service providers working within 

the municipality. Since the graduate 

veterinarians were few, animal health 

assistants were also included in the study. The 

medical personnel sampling population was 

obtained from practicing medical physicians 

who are members of Kenya Medical 

Association working within the municipality. 

The questionnaire consisted of questions on 

frequency and types of zoonoses encountered, 

treatment administered, animals with the 

highest risks, advice offered to patients and 

farmers, perception of the role played by 

different disciplines and communication across 

the disciplines.  

 

Data analysis 

 

Data was entered into Microsoft Excel ® data 

sheets and then exported to Statview ® for 

analysis. Frequency data were analyzed using 

likelihood ratio chi-square to compare 

responses of the two types of personnel. A p-

value of less than 0.05 was considered to be 

significant. 

 

 

Results 

 

The number of the veterinary personnel who 

participated in the study was 15 and consisted 

of one private veterinary surgeon and 14 

animal/livestock health assistants (9 employed 

https://www.researchgate.net/publication/23559413_Knowledge_of_causes_clinical_features_and_diagnosis_of_common_zoonoses_among_medical_practitioners_in_Tanzania?el=1_x_8&enrichId=rgreq-faf70c56-f09a-4d04-99bd-4c9763f53c58&enrichSource=Y292ZXJQYWdlOzIyODU4NjQ1NDtBUzoxMDEyMzIzOTE3NTM3MzJAMTQwMTE0NzA5MTI1Nw==


Sci Parasitol 11(2):61-66, June 2010 
ISSN 1582-1366 ORIGINAL RESEARCH ARTICLE 

 
 

 63 

by the government and 5 in private practice). 

The personnel involved who worked with large 

animals (cattle, sheep, goats and donkeys) was 

100%, pets (dogs and cats) 93%, poultry 

(chicken, ducks) 33% and meat inspection 

60%. The mean age of the participants was 

42.6 years (range=30-51) while there were 

more males (n=13) than females (n=2). Nine 

human physicians who were University 

graduates participated in the study. Few (n=2) 

worked in government hospitals, while others 

(n=7) had a combined private practice and 

consulted in the leading private hospitals in the 

Municipality. The average age of the physicians 

was 46 years (range=28-60) and the number of 

males (n=5) was nearly equal to that of females 

(n=4). 

 

The zoonoses observed by the veterinary and 

medical personnel are shown in table 1. The 

veterinary personnel listed the following 

zoonoses as being the most common: 

hydatidosis, brucellosis, rabies and 

cysticercosis. According to the veterinarians, 

the zoonoses reported in cattle were 

cysticercosis (10/15), hydatidosis (8/15), 

rabies (10/15), brucellosis (6/15), anthrax 

(2/15), tetanus (1/15), dermatophytosis 

(1/15), colibacillosis (1/15) and salmonellosis 

(1/15). For small ruminants, the zoonoses 

mentioned by the veterinary personnel 

included hydatidosis (3/15), rabies (2/15), 

tapeworms (2/15), mycobacteriosis (1/15), 

tetanus (1/15), and colibacillosis (1/15). For 

pigs, anthrax was the only zoonoses recorded 

as having been observed by the veterinarians 

(3/15). All the veterinarians indicated that the 

most common zoonosis in dogs was rabies. 

Other zoonoses in dogs, which were mentioned 

by one veterinarian, were dermatophytosis, 

tapeworms, hookworms, colibacillosis and 

salmonellosis. 

 

In comparison, the physicians observed the 

following zoonoses in human patients in the 

last five years: hydatidosis (2/9), brucellosis 

(5/9), toxoplasmosis (3/9), rabies (4/9), 

anthrax (1/9), ticks (2/9), hookworms (1/9), 

Pneumocystis carinii pneumonia (1/9), 

bronchitis (1/9). The physicians were of the 

opinion that the following diseases originated 

from dogs: hydatidosis, rabies, hookworms, 

ticks; from cats: toxoplasmosis, rabies, 

Pneumocystis carinii pneumonia, ticks; from 

cattle, brucellosis, anthrax; from chicken 

bronchitis. There was a significantly higher 

(p<0.05) proportion of veterinary personnel 

than medical physicians who indicated to have 

observed hydatidosis, cysticercosis and rabies 

in the last five years. However, a significantly 

higher (p<0.05) proportion of physicians had 

handled cases of toxoplasmosis than 

veterinarians. Overall, the veterinary personnel 

significantly (p=0.04) encountered the 

zoonoses cases compared to the human 

physicians. 

 
Table 1. Zoonoses and relative risks attributed to animals 

as indicated by the veterinary and medical personnel 

 

Proportion (%) of 

personnel 
Variable 

Veterinary 

(n=15) 

Medical 

(n=9) 

p 

 

Main zoonoses 

Hydatid 

Brucellosis 

Cysticercosis 

Rabies 

Toxoplasmosis 

67 

4 

67 

100 

0 

22 

55 

0 

44 

33 

0.04 

0.46 

0.00 

0.01 

0.00 

 

Animals with high zoonoses risk 

Cattle 

Sheep/goats 

Dogs 

Cats 

Chicken 

29 

21 

71 

64 

7 

78 

33 

67 

56 

44 

0.02 

0.53 

0.81 

0.67 

0.03 

 

 

The animals were ranked according to their 

potential in spreading zoonoses as seen in 

table 1. The animals with the highest risks 

according to the veterinarians and physicians 

were dogs and cattle, respectively. Although 

chicken were considered to be of high risk by 

physicians, only a few veterinary personnel 

considered this to be so. There was a 

significant difference (p<0.05) in the 

proportion of veterinary and medical 

personnel who considered the cattle and 

chicken to be of high risks. 

 

There was a significantly higher (p<0.05) 

proportion of physicians (88%) than 

veterinary personnel (73%) who gave advice 

to immune-compromised patients regarding 

the zoonoses risks associated with keeping of 

animals. Most physicians (56%) indicated that 
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there should be equal responsibility regarding 

advising of clients on the potential of 

contracting zoonoses from animals. Other 

physicians indicated that either veterinary 

(22%) or medical (22%) personnel should 

have primary responsibility on zoonoses 

education. The areas which the physicians 

highlighted as important responsibilities for 

veterinary personnel included: general 

maintenance of animal health, screening for 

zoonoses in animals, zoonoses education for 

patients and consulting physicians. However, 

the veterinary personnel either sought or gave 

advice to human physicians on rare occasions 

(47%). The human physicians had sought 

(11%) or rarely given (22%) advice to 

veterinary personnel. Further, only the 

veterinary personnel (47%) were aware of 

existence of official communication between 

veterinary and medical offices; and this was 

only in cases of rabies control. 

 

According to the physicians, the zoonoses were 

treated as follows: hydatidosis with 

albendazole or surgery, brucellosis with 

streptomycin, ciprofloxacin, doxocycline, 

rifampicin, tetracycline; toxoplasmosis with 

pyrimethamine, clarithromycin; for rabies, post 

bite prophylaxis vaccine was given; anthrax 

was treated with tetracycline and Pneumocystis 

carinii pneumonia with sulfamethoxazole/ 

trimethoprim combination. Bronchitis was 

treated with doxocycline. 

 

The veterinary personnel controlled rabies 

through vaccination and baiting of dogs. 

However, the vaccination was irregular and 

passive while baiting was also rare and 

occurred when there was significant upsurge of 

rabies in a given locality within the 

Municipality. 

 

 

Discussion 

 

The study has for the first time documented 

the veterinary and medical perceptions on the 

occurrence and control of zoonoses in an urban 

locality in Kenya. The targeted population 

showed that there was a lower number of 

practicing graduate veterinarians when 

compared to the higher number of human 

physicians. Considering the importance of 

urban livestock keeping in this town (Mireri et 

al., 2007), and the critical role played by 

veterinarians in animal and public health, the 

government should consider deploying a 

higher number of veterinarians. The veterinary 

and medical personnel involved in this study 

were well versed with zoonoses occurrence 

and management, and gave a varied response 

to various questions owing to the different 

nature of their professions. For example, the 

veterinary personnel were widely involved in 

meat inspection and thus were more familiar 

with diseases such as bovine cysticercosis and 

hydatidosis than the physicians. The zoonoses 

caused by parasites in the class Cestoda are 

common in Kenya with high prevalence of 

cysticercosis and hydatidosis being reported in 

rural areas in Narok and Turkana (Onyango-

Abuje et al., 1996). However, livestock for 

slaughter are sourced from these endemic 

areas and poor disposal of infected organs has 

been shown to create foci of zoonoses in urban 

areas in Kenya (Wachira et al., 1994). In the 

current study, at least two physicians had 

encountered cases of hydatidosis in Kisumu 

Municipality. In the current study, more 

veterinary personnel were aware of rabies 

than physicians, possibly due their primary 

role in rabies control. It would be important to 

undertake a comprehensive survey of these 

zoonoses with a view of recommending 

effective control measures. 

 

On the other hand, there were more physicians 

aware of diseases such as brucellosis and 

toxoplasmosis than veterinarians. The clinical 

signs of these diseases in animals are neither 

dramatic nor pathognomonic and might as well 

be asymptomatic, and thus the veterinary 

personnel could have missed their diagnosis 

during regular practice. In recent years, 

zoonoses such as toxoplasmosis and 

Pneumocystis carinii pneumonia have emerged 

as significant in patients whose immune 

systems are not competent (Dubey et al., 

2005). Toxoplasmosis was also previously 

observed to occur in animals in Kisumu (Dubey 

et al., 2005) and high prevalence has been 

reported in Kenya (Brindle et al., 1991). With 

the high prevalence of HIV/AIDS in Kisumu and 

other towns in Kenya (UNDP, 2005), the role of 

zoonoses has gained importance. Brucellosis 

has been widely reported to occur in East 

https://www.researchgate.net/publication/21355307_Toxoplasma_antibodies_in_HIV-positive_patients_from_Nairobi?el=1_x_8&enrichId=rgreq-faf70c56-f09a-4d04-99bd-4c9763f53c58&enrichSource=Y292ZXJQYWdlOzIyODU4NjQ1NDtBUzoxMDEyMzIzOTE3NTM3MzJAMTQwMTE0NzA5MTI1Nw==
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Africa, and this is due to consumption of raw or 

improperly prepared milk (McDermott and 

Arimi, 2002). It would be important to not only 

quantify the occurrence of these zoonoses but 

also determine the epidemiology of this disease 

in Kisumu town. This would help in devising 

effective disease strategies. 

 

The physicians ranked cattle as being of 

highest zoonoses risks, possibly because they 

were presumed be main reservoirs of 

brucellosis. Due to the high occurrence of dog 

bites, and possibly rabies in Kisumu, dogs were 

also ranked high by both the veterinary and 

medical personnel. In contrast to a significant 

proportion of physicians who indicated that 

chicken could be of high zoonoses risk, all the 

veterinarians indicated that these animals 

were of low risk. Chicken have been associated 

with zoonoses such as toxoplasmosis, 

salmonellosis and bronchitis pneumonia 

(Dubey et al., 2005; Trevejo et al., 2005). 

 

The high proportion of medical personnel who 

gave advice to immune-compromised patients 

was credible and this could be associated with 

high prevalence of HIV/AIDS in the locality and 

the associated education by various disease 

control and non-governmental agencies. It also 

shows that the patients could trust both the 

veterinarians and physicians. This can be 

contrasted to a previous study in USA, where 

only 21% of the patients felt comfortable 

asking advice from the veterinarians (Grant 

and Olsen, 1999). In spite of the fact that, either 

personnel indicated that there should be 

shared responsibility in the control of 

zoonoses, there was little professional 

communication between the two types of 

personnel. This is quite common, even in 

developed countries (Grant and Olsen, 1999), 

and this is attributed to neglected status of 

zoonoses. Measures to enhance such 

communication including regular joint 

meetings amongst others could help prevent 

transmission of zoonotic agents. In recent 

years, there have been calls for inter-

disciplinary discussions and collaborative 

ventures in control of zoonoses through the 

“One health, One medicine” approach (Cripps, 

2000; WHO, 2007). The findings of this study 

further support this call which should be 

emphasized and up-scaled for wider 

appreciation. 

 

 

Acknowledgements 

 

This work was funded by a grant from Lake 

Victoria Research Initiative (VicRes). The 

authors are grateful to veterinary and medical 

personnel who participated in the study. Field 

logistics were provided by Mr. Peter Memo a 

Livestock Officer in Kisumu, for which the 

authors are most grateful. 

 

 

 

 

References 

 
Belevi H., Baumgartner B. 2003. A systematic 

overview of urban agriculture in developing 

countries. Int. J. Environ. Tech. Manage. 3:193-

211. 

Brindle R., Holliman R., Gilks C., Waiyaki P. 1991. 

Toxoplasma antibodies in HIV-positive patients 

from Nairobi. Trans. R. Soc. Trop. Med. Hyg. 

85:750-751. 

Cripps P.J. 2000. Veterinary education, zoonoses 

and public health: a personal perspective. Acta 

Trop. 76:77-80. 

Dubey J.P., Karhemere S., Dahl E., Sreekumar C., 

Diabaté A., Dabiré K.R., Vianna M.C., Kwok O.C., 

Lehmann T. 2005. First biologic and genetic 

characterization of Toxoplasma gondii isolates 

from chickens from Africa (Democratic Republic 

of Congo, Mali, Burkina Faso, and Kenya). J. 

Parasitol. 91:69-72. 

Grant S., Olsen C.W. 1999. Preventing zoonoses in 

immunocompromised patients: the role of 

physicians and veterinarians. Emerg. Infect. Dis. 

5:159-163. 

John K., Kazwala R., Mfinanga G.S. 2008. Knowledge 

of causes, clinical features and diagnosis of 

common zoonoses among medical practitioners 

in Tanzania. BMC Infect. Dis. 8:162. 

McDermott J.J., Arimi S.M. 2002. Brucellosis in sub-

Saharan Africa: epidemiology, control and 

impact. Vet. Microbiol. 90:111-134. 

Mireri C., Atekyereza P., Kyessi A., Mushi N. 2007. 

Environmental risks of urban agriculture in the 

Lake Victoria drainage basin: A case of Kisumu 

municipality, Kenya. Habitat Int. 31:375-386. 

Onyango-Abuje J.A., Nginyi J.M., Rugutt M.K., Wright 

S.H., Lumumba P., Hughes G., Harrison L.J. 1996. 

Seroepidemiological survey of Taenia saginata 

cysticercosis in Kenya. Vet. Parasitol. 64:177-

185. 

https://www.researchgate.net/publication/7880957_First_biologic_and_genetic_characterization_of_Toxoplasma_Gondii_isolates_from_chickens_from_Africa_Democratic_Republic_of_Congo_Mali_Burkina_Faso_and_Kenya?el=1_x_8&enrichId=rgreq-faf70c56-f09a-4d04-99bd-4c9763f53c58&enrichSource=Y292ZXJQYWdlOzIyODU4NjQ1NDtBUzoxMDEyMzIzOTE3NTM3MzJAMTQwMTE0NzA5MTI1Nw==
https://www.researchgate.net/publication/13208747_Preventing_Zoonotic_Diseases_in_Immunocompromised_Persons_The_Role_of_Physicians_and_Veterinarians?el=1_x_8&enrichId=rgreq-faf70c56-f09a-4d04-99bd-4c9763f53c58&enrichSource=Y292ZXJQYWdlOzIyODU4NjQ1NDtBUzoxMDEyMzIzOTE3NTM3MzJAMTQwMTE0NzA5MTI1Nw==
https://www.researchgate.net/publication/7892817_Important_emerging_bacterial_zoonotic_infections_affecting_the_immunocomprised?el=1_x_8&enrichId=rgreq-faf70c56-f09a-4d04-99bd-4c9763f53c58&enrichSource=Y292ZXJQYWdlOzIyODU4NjQ1NDtBUzoxMDEyMzIzOTE3NTM3MzJAMTQwMTE0NzA5MTI1Nw==


Sci Parasitol 11(2):61-66, June 2010 
ISSN 1582-1366 ORIGINAL RESEARCH ARTICLE 

 
 

 66 

Trevejo R.T, Barr M.C., Robinson R.A. 2005. 

Important emerging bacterial zoonotic 

infections affecting the immunocompromised. 

Vet. Res. 36:493-506. 

UNDP. 2005. Situation analysis of informal 

settlements in Kisumu. United Nations 

Development Programme Report, New York, 91 

pp. 

Wachira T.M., Sattran M., Zeyhle E., Njenga M. 1994. 

Abattoirs and echinococcosis in Nairobi dogs. 

Trans. R. Soc. Trop. Med. Hyg. 88:166. 

WHO. 2006. The control of neglected zoonotic 

diseases. A route to poverty alleviation. Report 

of a Joint WHO/DFID-AHP Meeting with the 

participation of FAO and OIE, Geneva, 20-21 

September 2005, World Health Organization, 54 

pp. 

WHO. 2007. Integrated Control of Neglected 

Zoonotic Diseases in Africa. Applying the “One 

Health” Concept. Report of a Joint 

WHO/EU/ILRI/DBL/FAO/OIE/AU Meeting ILRI 

Headquarters, Nairobi, 13-15 November 2007, 

World Health Organization, 58 pp. 

 

All in-text references underlined in blue are linked to publications on ResearchGate, letting you access and read them immediately.


