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Livestock kept in urban slums feed on waste dumpsite material and drink water 
contaminated with seepage from industrial waste.

Peri-urban livestock farmers in Kisumu city graze animals, harvest grass around 
dumpsites or use water ponds in open spaces for animal drinking 

There is high risk of food contamination along the animal-human food chain from 
heavy metals and microbial pathogens.

 Kisumu city Urban slums was chosen since they have high urban livestock population 
but lacked adequate waste management and water supply posing risks of 
environmental contamination.

Project contributed to enhanced food safety from farm to fork to consumers in urban 
slums

Motivation, Problem Area
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1) To identify,  characterise and disseminate risk factors associated 
with livestock feeding and disease control practices in peri-urban 
slums of Kisumu city.

2) To determine, quantify and disseminate the level of toxic heavy 
metals in the topsoil, drinking water, forage, milk, blood,  kidney, 
and adipose tissues from cattle  reared in peri-urban slum sites 
of Kisumu city.

3) To create stakeholder awareness for minimizing risks of food 
safety in the peri-urban areas of Kisumu city.

Research Objectives
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Research Approach, Methodology
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Study Sites -1, 2 & 3
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Research Approach, Methodology

• Objective 1:

• A semi-structured pre-tested questionnaire was administered -
primary data analyzed using StataCorp 2011- computer program.

• Questionnaire addressed farmer characteristics, disease constraints,
administration practices, milk production, and regular illnesses at 
farm level.

• Descriptive statistics were calculated in form of cross tabulations, 
means and frequencies.
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Research Approach, Methodology

• Objective 2:

• Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used to 
identify and quantify the level of toxic heavy metals and the results 
were compared to WHO/EC food safety limits.

• The heavy metals analyzed were: Lead (Pb), Mercury (Hg), Copper 
(Cu), Cadmium (Cd), and Arsenic (As).

• Fecal Floatation method used to determine FEC & Helminth
infections. 

• One-way ANOVA (Analysis of Variance) test was used to determine 
significant difference in the mean level of heavy metals. 
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Research Approach, Methodology
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Research Approach, Methodology

Livestock feeding in a dumpsite in Nyalenda, Kisumu City 



Funding Research for Sustainable Development

Session   <>      Date: <>                                                       2nd Multisectoral Conference 2023 Copyright 2023

Research Approach, Methodology

Typical dumpsite in Kachok, Kisumu City 
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Major Outcomes/Results
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Major Outcomes/Results

• Identifiable production constraints - Tick-borne/Foot and Mouth Disease



Funding Research for Sustainable Development

Session   <>      Date: <>                                                       2nd Multisectoral Conference 2023 Copyright 2023

Major Outcomes/Results

Lead (Pb), Mercury (Hg) and Copper (Cu) mean concentration levels detected exceeded the World 
Health Organization (WHO) & EC/CODEX  tolerable food safety limits
Seasonal variation in the distribution of toxic metals - high Lead, Mercury and Copper levels during 
rainy seasons. 
Toxic metals concentrations due to automobile exhaust fumes, dry cell batteries and sewage 
effluents causing bio-accumulation in plants via uptake from the soil and eventual entry into the food 
chain.
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Major Outcomes/Results
SCIENTIFIC PUBLICATION-1:- JULY 2020: International Journal of Innovative Research & Development -
DOI No. : 10.24940/Ijird/2020/V9/I7/JUL20038
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Major Outcomes/Results
SCIENTIFIC PUBLICATION-2 :- May 2022: International Journal of Current Microbiology and Applied 
Sciences. ISSN: 2319-7706 Vol. 11 No. 05, 170-181. https//DOI.org/10.20546/ijcmas.2022.1105.021 
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Major Outcomes/Results
Poster for Dissemination at NACOSTI /NRF Poster Exhibition Held at KICC 

7th/8/2019 & 2nd Multisectoral Conference, 23-5-2023.
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Major Outcomes/Results
Project Poster for Dissemination
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Major Outcomes/Results
Project Policy Brief to Kisumu County Government
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Major Outcomes/Results
Project dissemination- Kisumu County
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Major Outcomes/Results
Project dissemination- Kisumu County
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Objective 1

Conclusion and Outlook
Lack of awareness of health risks associated with peri-urban 

livestock farming.
Contaminated animal based products pose food safety risks. 
County Government of Kisumu to adopt project policy brief 

to reduce the risks associated with livestock feeding 
practices in the city.

More peri-urban farmer sensitization workshops to reduce 
on food safety risks along animal-human food chain.
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Objective 2

Conclusion and Outlook
Average Lead (Pb), Mercury (Hg), and Copper (Cu) levels 

exceeded the WHO/FAO &EC/CODEX food safety limits. 
Environmental pollution from dumpsites increased the 

food safety risks due to metal and helminth infections
County Government of Kisumu to adopt project policy 

briefs
Need for more peri-urban farmer sensitization

workshops
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CONTACT DETAILS

Prof. Charles Muleke Inyagwa, PhD
Egerton University 
P.O. Box 536 – 20115, Egerton, Kenya 
Mobile: +254 (0)722 912 661 
charles.muleke@egerton.ac.ke 
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