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Abstract 

The contribution of sheep and goats to pastoralist livelihood is limited by the 
frequent occurrence of trade sensitive diseases such as Peste des Petits 
Ruminants (PPR). A descriptive risk based cross-sectional survey was 
undertaken to characterise small ruminant disease control and husbandry 
practices in two pastoral regions of Kenya. The overall aim of the survey was 
to characterise pastoralist small ruminant husbandry practices so as to enable 
a more focused PPR control strategy in pastoral areas of Kenya. A total of 63 
small ruminant owners were surveyed of which 55% (35) were in Kajiado and 
45% (28) in Marsabit.  
  
The study revealed that all 35 sampled sites in Kajiado were permanent 
settlements compared to 18 of the 28 sites surveyed in Marsabit. 
Sedentarization was also accompanied by diversification of livelihoods 
particularly in Kajiado where only 57% of livestock owners relied entirely on 
livestock keeping compared to 75% in Marsabit. In addition, Kajiado 
livestock owners practiced a more individualistic small ruminant management 
evidenced by investments in animal health and breeding programmes. All 
livestock owners interviewed regularly used anthelmintic drugs, while 57% 
sourced for preventive vaccines for their sheep and goat herds. The overall 
conclusion of the survey was that small ruminant husbandry practices were 
heterogeneous and were determined by access to veterinary services, animal 
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health inputs and markets. The study recommends that PPR disease control 
programmes in pastoral systems of Kenya be tailored to specific geographical 
areas based on the type of livestock disease prevalent while taking into 
account the social and economic setting of the pastoralists’ communities.   

Key words: animal health input, descriptive analysis, herd management, 
heterogeneous 

 
Introduction 

Pastoralism is a way of life characterised by raising livestock species mainly 
small ruminants, cattle and camels on extensive natural rangelands (Fratkin 
and Roth 2005). Pastoralists have developed management systems based on 
strategic mobility that is driven by factors such as seasonal availability of 
grazing and water resources, avoidance of areas with known livestock disease 
outbreaks as well as availability of markets (Notenbaert et al 2012).  Although 
pastoralism is a traditional way of life, it is highly adaptive to trends that 
allow new economic opportunities such as livestock insurance (Chantarat et al 
2013) or better access to livestock market price information using mobile 
phone communication technology (Food and Agriculture Organisation of the 
United Nations (FAO-UN) 2013a; Mwanyumba et al 2015). Sheep and goats 
represent a significant composition of pastoralist livestock herds. Their small 
body size, rapid rate of reproduction and low market price makes them easy 
to sell and buy when compared to larger ruminants such as cattle and camels 
(Kosgey et al 2008). In addition, income from their sale is able to cater for 
60% of household needs for grain food, medical and education expenses 
(Behnke and Muthama 2011). The FAO-UN Statistical department 
projections indicate that between the years 2000 to 2030, global consumption 
of mutton will increase to 7 million tonnes per year.  With mutton production 
in Sub-Saharan Africa which is mostly under pastoral production systems 
expected to reach 1.8 million tonnes (FAO-UN/OIE 2015). However, the 
endemic presence of small ruminant diseases such as PPR will not only affect 
productivity of small ruminants but will hinder pastoralists from accessing 
lucrative international markets to meet the increasing global demand for 
mutton and chevon (FAO-UN/OIE 2015). PPR, is a highly contagious viral 
disease of sheep and goats. Once the PPR virus is introduced into a 
susceptible herd, it results in clinical disease in 90 percent (%) of animals and 
death in 30 to 70% of infected animals (Barret et al 2006; World organization 
for animal health (OIE) 2013).  PPR virus is not a zoonotic disease but it 
causes significant livelihood disruption of livestock keepers in Africa, the 
Middle East and Asia with global estimates indicating that direct annual 
losses due to PPR outbreaks are between United States Dollar (USD) 1.2 and 
1.7 billion (FAO-UN/OIE 2015). In Kenya, the first recorded PPR outbreak 
occurred in 2006 in Turkana County which is located in the extreme Northern 
part of Kenya (Nyamweya et al 2010). By the year 2008, the disease had 
spread to all Northern located arid counties in Kenya as well as in semi-arid 
counties located in the former Rift Valley Province.  The spread of PPR virus 
in Kenya has continued despite government efforts to control it through 
vaccination targeting all small stock herds in arid and semi-arid counties of 



Kenya (Government of Kenya (GoK) 2008). The Kenya government incurs 
an annual cost of 1 billion Kenya shillings due to expenditure spent on PPR 
vaccination activities and revenue foregone during trade bans (GoK 2008).  
  
The underlying factors causing PPR outbreaks in Kenya are not well 
understood, but they have been linked to husbandry practices, uncontrolled 
livestock movement and mixing of herds during communal herding as 
pastoralist track pasture and water resources (Gitao et al 2014; Kihu et 
al  2015). A risk based cross-sectional questionnaire survey was therefore 
undertaken to characterise small ruminant husbandry practices in two pastoral 
systems of Kenya. The study hypothesized that heterogeneous husbandry 
practices related to disease control may increase the susceptibility of small 
ruminant herds to PPR infections. This concept of heterogeneity emphasizes 
that although pastoral communities experience similar socioeconomic 
disruption due to drought or livestock diseases. They have differing 
vulnerabilities due to differences in application of coping and adaptive 
strategies (Fratkin 2001).  This may imply that livestock disease control 
programmes in pastoral systems of Kenya should not apply blanket 
interventions but should consider the heterogeneous social, ecological and 
economic settings (Kihu et al 2015).  

 
Methods 

Study area 
  
The study areas were purposively selected based on the following criteria. 
The area (i) is classified as a PPR endemic or high risk zone (GoK 2015) (ii) 
inhabitants practice pastoralism and have a significant population of small 
ruminant herds (Kenya National Bureau of Statistics (KNBS) 2009) (iii) is an 
important small ruminant transhumance and trade stock route to neighbouring 
countries (Muthee 2006). In addition to the mentioned criteria, the prevailing 
security situation was also considered. The study areas selected and meeting 
the criteria above were Kajiado and Marsabit counties in Kenya. Kajiado 
County is classified as a semi-arid county located in the South Western part of 
Kenya. The county has an international border with the Republic of Tanzania 
in the South  and lies between longitudes 36º 5’ and 37º 5’ East and Latitudes 
1º 0’ and 3º 0’ South  (Kajiado County Integrated Development Plan 
(Kajiado- CIDP) 2013).  Kajiado is predominantly inhabited by the Maasai 
community, who are the second biggest pastoralist community in Kenya after 
the Somali community (Bekure et al 1991). The population density in Kajiado 
is estimated to be 31 persons per square kilometre (KNBS 2009). Kajiado is 
classified as a high risk PPR zone (GoK 2015). The first PPR outbreak in 
Kajiado was reported in 2010 in Namanga, which is an area located close to 
the Kenya-Tanzania border (GoK 2015). Marsabit is classified as an arid 
county that is located in the upper Eastern region of Northern Kenya. It the 
second largest County in Kenya after Turkana. Marsabit shares an 
international border with the Republic of Ethiopia in the North and lies 
between longitudes 37° 57’and 39°21’ East and latitudes 02°45’ and 04° 27’ 
North (Marsabit-CIDP 2013). The County is vast with an average population 



density of 4 persons per square Kilometres. Marsabit inhabitants comprise of 
a diverse mix of pastoral, agro-pastoral and fishing communities. The pastoral 
communities include the Borana, Gabra, Samburu/Ariaal, Rendille, Somali, 
Turkana and Dassanech. The agro pastoralists include the Burji while the 
fishing community are the El Molo (Marsabit-CIDP 2013).  Marsabit is 
classified as a PPR endemic zone with reports indicating that the first 
outbreak occurred in March 2008 in Laisamis Sub-county (GoK 2008).  
  
Survey design   
  
The type of questions included in the questionnaire were informed by 
literature findings as well as risk factors associated with PPR from previous 
studies conducted in similar pastoral settings (Muse et al 2012; Gitao et al 
2014; Kihu et al 2015). A pilot baseline survey to pre-test the questionnaire 
was carried out in Mashuru, Kajiado County in December 2013. This pilot 
survey allowed the determination of the length of time it would take to 
complete the questionnaire as well as to clarify ambiguous or difficult 
questions. A cross-sectional survey was then carried out in Kajiado and 
Marsabit counties between January 2014 and February 2015.  The sampling 
unit was the homestead also known in the local dialect as ‘manyatta’ for 
Marsabit communities and ‘boma/enkang’ for Kajiado communities. A boma 
or manyatta, is a cluster of households composed of related families who herd 
their livestock together and pursue similar socioeconomic activities. (Bekure 
et al 1991; Fratkin and Roth 2005; Kihu et al 2012). Homesteads to be visited 
were selected using the ‘snowball’ sampling technique (Biernacki and 
Waldorf 1981; Muse et al 2012; Gitao et al 2014). This technique involved 
initial contact with either the county veterinary officer, chief or community 
disease reporter who then introduced the researcher to the first homestead-
head (HH) (Gitao et al 2014). The HH in turn, introduced the research team to 
the next HH. In total 63 HH were interviewed from 35 sites in Kajiado and 28 
sites in Marsabit.   
  
Data collection  
  
The ethical clearance for the study was obtained from the University of 
Nairobi, Faculty of Veterinary Medicine, Biosafety, Animal use and Ethics 
Committee. In addition, homestead-head (HH) gave a verbal and signed 
consent to participate in the survey. In the case where the HH was illiterate he 
gave an affirmative verbal consent and authorised either the local disease 
reporter or another literate family member to sign on his behalf.  A 
geographical positioning system (GPS) was used to record the coordinates of 
homestead samples using a Garmin unit model eTrex® 30. The interviews 
took between 30 and 45 minutes and were all conducted by the researcher in 
Swahili language. Where the respondent was not conversant with Swahili, 
interviews were conducted in the local language with the help of an 
interpreter who in all cases was the community disease reporter.   
  
Data collected included demographic characteristics of homesteads, small 
ruminant husbandry practices including size of herds kept, breeds kept, 
disease control practices and animal health inputs used. Information was also 



collected on the type of small ruminant diseases prevalent in the area as well 
as the HH perception on factors hindering small ruminant disease control and 
possible policy interventions.  To triangulate the data collected using the 
questionnaires, the researcher observed and validated HH responses before 
recording. This was critical for demographic questions such as number of 
wives, number of children and their school attendance. This was also 
important for husbandry questions such as types of breeds kept and herd size. 
The researcher also conducted informal key informants (KIs) group 
discussions with local area disease reporters, veterinary officers and animal 
health technicians. The KIs discussions allowed the researchers to validate 
HH responses on type of government vaccine interventions carried out in the 
area as well as validate which small ruminant diseases were prevalent in the 
area.  
  
Data entry and analysis 
  
The responses to the questionnaires were entered, coded and analysed using 
the Statistical Package for Social Sciences (SPSS) version 22 and analysed for 
descriptive statistics that is frequencies and means. The map was developed 
using ArcMap GIS version 10.1 for desk top use (ESRI Corp., USA).  

 
Results and Discussion 

Socio-economic characteristics   
  
A total of 63 homestead were surveyed (Figure below), of this, 55% were in 
Kajiado and 45% were in Marsabit. All 35 sites in Kajiado were permanent 
settlements compared to 18 of the 28 surveyed in Marsabit. In both study 
areas, permanent settlements were located around trading centres, schools and 
permanent watering areas. All Kajiado settlements were located in 
individually owned parcels of land. The homestead households were 
composed mainly of individual nuclear family members that is the husband, 
wives, young or unmarried children and immediate extended paternal family 
members in most cases the elderly mother and father. However, this was in 
contrast to what was observed in Marsabit, where both the permanent and 
satellite homesteads were located in clan based communal land holdings. 



 

Figure 1: Sheep and goat herds sample sites in Marsabit and Kajiado Counties of Kenya 

  
In addition, households in Marsabit homesteads were composed of extended 
family members. That is, the husband, wives, young children, married sons 
and their children, married brothers and their children and elderly parents. 
Kajiado is located near Kenya’s capital city, Nairobi and has experienced an 
influx of local immigrants resulting in a rapid change of land ownership due 
to fear of land grabbing by outsiders. The once expansive group ranches have 
now been subdivided into individually owned parcels of lands (Boone et al 
2007; Morara et al 2014). This may explain why in this study, surveyed 
Kajiado livestock owners had a more individual nuclear family settlement 
when compared to Marsabit’s clan based or extended family settlements on 
communally owned land.  Sedentary lifestyle as seen in this study also meant 
diversification of livelihoods this trend is similar to other studies carried out 
in Kenya (Fratkin and Roth 2005). In the current study, livestock keeping was 
the main livelihood strategy for 57.1% of Kajiado and 75% of Marsabit 
livestock owners. In Kajiado, 3 supplementary livelihood strategies were the 
most common these were, taking up salaried employment (25.7%), crop 
farming (8.6%) and setting up commercial ventures (8.6%) such as cow milk 
sale points, butcheries and grocery shops.  In Marsabit, supplementary 
livelihood strategies were based on the geographical location of the 
community sampled as this determined the soil type, terrain and water 
resource availability (Schwartz et al 1991). Samburu and Rendille livestock 
owners interviewed, engaged in irrigated crop agriculture as they resided in 
South Horr, a lush and green valley between Ol Donyo Mara and Mt. Ngyiro 



mountain ranges. The other livelihood diversification strategy was fishing 
amongst the Dassanech community residing at the Northern edge of Lake 
Turkana.  
  
Demographic characteristics    
  
The study surveyed 5 pastoral communities the Maasai in Kajiado and the 
Samburu, Rendille, Dassanech and Gabra in Marsabit. As per the custom of 
most pastoralist communities the heads of the family interact first with 
visitors and are assumed to have more exposure and knowledge about social 
and livestock husbandry practices and this is why the study purposively 
targeted them (Fratkin 2001). The demographic characteristics of respondents 
are summarized in Table 1. The survey revealed that 71.4% of HH in Kajiado 
and 85.7% in Marsabit had no formal education training. This finding is in 
agreement with most social settings of pastoralist which directs youth-life to 
learning indigenous pastoral knowledge (Fratkin 2001; Mwanyumba et al 
2015). Current studies indicate that some pastoral communities are changing 
and have adopted modern way of life which gives more consideration to 
formal education (Fratkin and Roth 2005; Ng’asike 2011). This was the case 
in Kajiado where 60% of HH interviewed  indicated that children in their 
homesteads attended formal schooling compared to Marsabit where only 
42.9% of children who had attained school going age attended school. On 
further probing, Marsabit HH explained that children still played a significant 
role in providing labour for herding, this was especially so for small 
ruminants (Fratkin and Roth 2005).In addition, settlements located away from 
trading centres (which in most cases had schools), were disadvantaged as 
available schools were located too far away and since they had no boarding 
facilities, the daily commute by children was impossible to make (Marsabit-
CIDP). However, it should also be noted that the universal understanding of 
education ignores the nomadic culture which has high levels of 
undocumented environmental and livestock husbandry knowledge and 
specialisation (Fratkin 2001; Kaufmann 2012). In addition, most pastoralist 
perceive formal education training as one of the factors that is causing 
cultural erosion in their societies (Ng’asike 2011). This perception of social 
erosion was confirmed in this study by one HH from the Dassanech 
community who remarked that formal schooling was only for children who 
could not herd, thus could not be trusted with livestock assets. Formal 
schooling was therefore a second chance that would allow the children 
contribute to the household economy through formal employment. On 
average, the family size of sampled homesteads consisted of 2 wives in both 
Kajiado (± 0.7; Range 1 -3) and Marsabit (± 0.9; Range 1 – 4) and an average 
of 5 children (± 1.8; Range 2 -8) in Kajiado and 8 children (± 2.9; Range 1 - 
14) in Marsabit.  These findings are in agreement with the 2009 National 
household census report that indicated that pastoral households had on 
average more children than the average national fertility of 4.6 children per 
woman. This is mainly because, child-bearing for pastoral women starts at an 
earlier average age of 16 years or less when compared to urban or rural 
women in non-pastoral communities who start child bearing after formal 
education training which on average is after 18 years (Ferrè 2009).  



Table 1: Homestead head (HH) responses within each demographic characteristic trait 
surveyed in Kajiado and Marsabit counties, Kenya  

Parameter  
Kajiado (n=35)  Marsabit (n=28)  

No. HH  
Respondents  

%   
No. HH  

Respondents 
%   

Gender      
Male  34  97.1 26  92.9 
Female  1  2.9  2  7.1  
Age Group      
<20-35 years  13  37.1 2  7.1  
36-50 years  15  42.9 14  50.0 
>51 years  7  20.0 12  42.9 
Level of Education      
No formal education  25  71.4 24  85.7 
Lower primary  3  8.6  4  14.3 
Upper primary  2  5.7  0  0.0  
Secondary  2  5.7  0  0.0  
Tertiary  3  8.6  0  0.0  
Children attend formal school      
Yes  21  60.0 10  35.7 
No  1  2.9  5  17.9 
Too young  6  17.9 1  3.6  
Not all  7  20.0 12  42.9 
Livelihood strategy      
Livestock keeping only  20  57.1 21  75.0 
Livestock and crop farming  3  8.6  3  10.7 
Livestock and Salaried employment  9  25.7 1  3.6  
Livestock and Business  3  8.3  0  0.0  
Livestock and Fishing  0  0.0  3  10.7 
 

Small ruminant husbandry practices   
  
All pastoral communities in the survey kept more than three species of 
livestock at a time (Table 2). However the Maasai in Kajiado and Dassanech 
in Marsabit did not keep camels.  Breeds of small ruminants reared differed 
between the surveyed Counties. Pastoralists own a wide range of indigenous 
livestock species and breeds that are selected on the basis of adaptive traits, 
such as resistance to diseases and droughts as well as productive traits, such 
as increased growth and carcass weight (Kosgey 2008; König et al 2015). In 
addition, keeping more than one livestock specie means pastoralists can 
generate a wider variety of livestock products and make better use of the 
available natural grazing resources during the different seasons of the year 
(Notenbaert et al 2012).  More than half (68.6%) of Kajiado communities 
predominantly kept Red Maasai crossed with Dorper sheep breeds and 
crosses of Small East African Goat (SEAG) and Galla (74.3%) goat 
breeds.  In Marsabit, the sheep breed of choice was the Black Head Persian 
(50%) that was mainly kept by the Gabra, Samburu and Rendille 
communities. The Dassanech also reared the Black Head Persian breed but 
they crossed it with the Horro sheep breed that originates from Ethiopia. The 
predominant goat breed reared in Marsabit was the Small East African Goat 
(71.4%) followed by the SEAG crossed with Galla goat breed (10.7%) kept 
by the Samburu, Rendille and Dassanech and the pure breed Galla goat 
(17.9%) mainly kept by the Gabra community (Table 2).  The findings 
suggest that Kajiado pastoralists are transforming to a more commercial form 



of small ruminant production system so as to be able to meet the growing 
demands of the urban human population within and outside the County 
(König et al 2015). However, Marsabit communities were observed to be 
producing for subsistence consumption due to lack of market access (Muthee 
2006; Rutto et al 2013).   

Table 2: Homestead head (HH) responses within each small ruminant husbandry practice surveyed in 
Kajiado and Marsabit counties, Kenya  

Parameter  

Kajiado (n=35)  Marsabit 
(n=28)  

No. HH  
Respondent %   

No. HH  
Respondent %   

Number of Livestock Specie kept      
1 to 4 Species (Cattle and Shoats, donkey)  25  71.4 8  28.6 
1 to 4 Species (Camel and Shoats)  0  0.0  20  71.4 
>5 Species (Cattle, Shoats , donkey, chicken)  10  28.6 0  0.0  
>5 Species (Camel, Shoats , donkey, chicken)  0  0.0  0  0.0  
Type of Market Access      
Local Market  29  82.9 11  39.3 
External Market  6  17.1 0  0.0  
No Market  0  0.0  17  60.7 
Current Market Price       
Goat Price (Kenya Shilling (Ksh.)      
Ksh. 2,000 – 3,000  0  0.0  22  78.6 
KSh. 4,000-5,000  29  82.9 0  0.0  
Ksh. >6,000  6  17.1 0  0.0  
Don’t know  0  0.0  6  0.0  
Sheep Price (Kenya Shilling (Ksh.)      
Ksh. 2,000  0  0.0  0  0.0  
Ksh.3,000  35  100  0  0.0  
Don’t know  0  0.0  0  0.0  
Sheep herd size      
<50 (small herd)  20  57.1 6  21.4 
51-100 (medium herd)  8  22.9 6  21.4 
>100 (large herd)  7  20.0 16  57.2 
Goat herd size      
<50 (small herd)  11  31.4 2  7.1  
51-100 (medium herd)  10  28.6 5  17.9 
>100 (large herd)  14  40.0 21  75.0 
Sheep breeds kept      
Red Maasai  11  31.4 0  0.0  
Dorper X Red Maasai  20  57.1 0  0.0  
Black Head Persian  0  0.0  14  50.0 
Black Head Persian X Horro  0  0.0  8  28.6 
Black Head Persian X Red Maasai  4  11.4 6  21.4 
Goat Breeds kept      
Small East African Goat  9  25.7 20  71.4 
Galla X Small East African Goat  26  74.3 5  10.7 
Galla  0  0.0  3  17.9 
 

This is supported by the current survey findings indicating that 82.9% of 
Kajiado HH sold or bought sheep and goats from the local market, with the 
current market prices for goats reported as being favourable as it was 
immediately after the December 2013 rain and festive seasons. In Marsabit, 
market linkage for small ruminants was largely lacking based on 60.7% of 
livestock owners responses. Furthermore, Marsabit HH interviewed only sold 



goats to local butchers or middle men when in financial distress, they also 
indicated that the purchase price was always low. All HH also indicated there 
was no market for sheep who were mainly kept to meet household milk, fat 
and meat demands.  
  
Studies in pastoral communities in Somalia and Ethiopia have demonstrated 
that even with limited investment in animal health inputs, milk off-take in 
goats reared under pastoral systems can increase by 550%. However, 
pastoralists still resist in the investment of animal health inputs for their small 
ruminant herds when compared to investment done for large ruminants 
((FAO-UN 2013 b). This is mainly because, sheep and goats have a higher 
reproductive rate when compared to large ruminants. This translates to larger 
herd sizes that are costly to maintain especially when the market purchase 
prices are too low to meet the cost incurred when investing in animal health 
inputs (FAO-UN/OIE 2015). Table 3 summarises small ruminant health 
management practices in the surveyed homesteads.  All (100%) livestock 
owners in Kajiado regularly used anthelmintic, antibiotic and tick control 
products, while only 57% of those interviewed invested in the purchase of 
preventive vaccines for their sheep and goat herds. In contrast, all Marsabit 
(100%) livestock owners did not invest in the purchase of tick control 
products or preventive vaccines. However, when available, 42.9% of Marsabit 
livestock owners indicated that they occasionally purchased anthelmintic 
products while only 28.6% purchased antibiotic drugs for use in their small 
ruminant herds. With regard to access to veterinary services, 57.1% of 
Kajiado livestock owners indicated that they had access to veterinary services, 
this was in contrast with what was reported in Marsabit where 78.6% of 
livestock owners indicated that they had no access to veterinary services. 
Veterinary services was defined by the livestock owners interviewed in both 
Kajiado and Marsabit counties as the provision of free vaccination services, 
extension services and rapid response during disease outbreaks. Furthermore, 
40% of Kajiado HH indicated that they did not report to veterinary authorities 
or local authorities like the chief or disease reporter disease incidences in their 
small ruminant herds. However, in Marsabit and despite not having access to 
veterinary services, 53.6% of HH indicated that they always reported 
incidences of small ruminant diseases to the chief or local disease reporter 
(Table 3).   
  
These findings are largely in agreement with previous studies carried out in 
pastoral systems of Kenya (Njanja et al 2003; Onono et al 2013), these studies 
have reported that due to the historical marginalisation of pastoral areas by 
both the colonial and post-independent governments, pastoralist communities 
have learned to rely on their indigenous knowledge and ethno-veterinary 
practices to control diseases in their livestock herds (Catley et al 2011; Onono 
et al 2013). In addition, as observed in Kajiado the access to animal health 
inputs meant that Kajiado livestock keepers could treat their own animals 
without informing the veterinary authorities (Onono et al 2013). It can then be 
hypothesised that in Marsabit, lack of access to animal health input may have 
been the reason that drove reporting of diseases to chiefs or community 
disease reporters, as they are often the first people veterinary authorities get in 



touch with when they want to pass information to the communities (Catley et 
al 2011).  

Table 3: Homestead head (HH) responses within each small ruminant health management practice studied in 
Kajiado and Marsabit Counties  

Parameter  

Kajiado (n=35)  Marsabit 
(n=28)  

No. HH  
Respondent 

%   
No. HH  

Respondent 
%   

Anthelmintic use      
Yes Albendazole  23  65.7 12  42.9 
Yes Levamisole  5  14.3 0  0.0  
Yes both oral and Ivermectin Injection  7  20.0 0  0.0  
None  0  0.0  16  57.1 
Antibiotic use      
Yes – 1 product Tetracycline  3  8.6  8  28.6 
Yes – > 2 products  
(Tetracycline, Penicillin/Amoxycillin , Tylosin)  

32  91.4 0  0.0  

None  0  0.0  20  71.4 
Tick/flea control product       
Yes – 1 product Synthetic pyrethrin  26  74.2 0  0.0  
Yes – > 2 products  
(Synthetic pyrethrin and Organochlorine)  

8  22.9 0  0.0  

None  1  2.9  28  100  
Preventive Vaccine use      
Yes (CCPP, Enterotoxaemia, and SGP)  20  57.1 0  0.0  
None  15  42.9 28  100  
Do you have access to Vet services?      
Yes always  20  57.1 0  0.0  
Yes but it is limited  7  20.0 6  21.4 
No treat own animals  8  22.9 22  78.6 
Do you report disease outbreak and to Who?      
Yes, Chief or Community disease reporter  11  31.4 15  53.6 
Yes to Vet or Animal health technician  10  28.6 0  0.0  
No  14  40.0 13  46.4 

PPR knowledge and control strategies  
  
PPR is still a new disease phenomenon amongst pastoralist communities in 
Kenya, it therefore has no local name and is often referred by the presenting 
clinical signs (Kihu et al 2012). Pastoralist refer to it as a disease that is 
unresponsive to treatment and has clinical manifestation of tearing, nasal 
discharge, emaciation, diarrhoea, mouth lesions and death. (Nyamweya et al 
2010; Kihu et al  2012; Gitao et al 2014).  In Kajiado county, PPR was 
referred to as ‘Ngoroti’ or ‘Oludua’ which means persistent diarrhoea. While 
in the Southern parts of Marsabit county, PPR was referred to as ‘Lookiyooi’ 
which is a Samburu and Rendille local name describing PPR clinical signs of 
bilateral nasal and ocular discharge with concurrent diarrhoea. However, in 
most instances in Kajiado and in Northern parts of Marsabit, PPR was 
confused with other diseases such as Contagious Caprine Pleuropneumoniae 
(CCPP), helminthiasis and tick borne disease such as babesiosis as noted by 
other researchers such as Nyamweya and colleagues (2010).  
  
Knowledge of PPR clinical signs was higher (71.4%) amongst Marsabit HH 
surveyed when compared to Kajiado HH (51.4%). However, for both Kajiado 



and Marsabit, small ruminant owners interviewed indicated that the greatest 
risk for PPR introduction into herds was from mixing herds at watering areas 
(Table 4). More than half of HH interviewed in both study areas indicated that 
they had not accessed PPR vaccine for their sheep and goats herds (Table 4). 
In addition, 62.9% of Kajiado livestock owners indicated that the main 
challenge seen in PPR vaccination campaigns was the lack of allocation of 
enough vaccines and activity days so as to ensure coverage of all animals in 
the herd. While in Marsabit, the most common challenge was the lack of 
access to PPR vaccines for herds located in satellite settlements (Table 4).  

Table 4: Homestead head (HH) knowledge on PPR and control strategies  

Parameter  
Kajiado (n=35)  Marsabit (n=28)  
No. HH  

Respondents  
%   

No. HH  
Respondents  

%   

List PPR Clinical signs      
Correctly listed signs  18  51.4  20  71.4  
Confused clinical signs  10  28.6  3  10.7  
Don’t know signs  7  20.0  5  17.9  
Given the listed signs has PPR 
occurred in your herd?  

    

Yes  8  22.9  17  60.7  
No  27  77.1  11  39.3  
How do animals get infected with 
PPR?  

    

Introduction of new stock into  11  31.4  5  17.9  
Mixing of animals at watering areas  24  68.6  23  82.1  
Don’t know  0  0.0  0  0.0  
How do you control PPR?      
Vaccination during outbreaks  30  85.7  11  39.3  
Avoid infected areas  5  14.3  17  60.7  
Don’t know  0  0.0  0  0.0  
Have you vaccinated your animals 
against PPR ?  

    

Yes  16  45.7  11  39.3  
No  19  54.3  17  60.7  
What are the Challenges facing small 
ruminant PPR vaccination activities?  

    

Lack of access especially for 
satellite/Fora herds  

10  28.6  17  60.8  

Too few vaccines/days given the large 
small ruminant herds  

22  62.9  2  7.1  

Financial constraints to pay for the whole 
herd  

3  8.5  9  32.1  

PPR vaccine has been shown to be highly effective in eliciting protective 
antibodies against all 4 lineages of the PPR virus. Furthermore, PPR 
vaccination or natural infection confers lifelong immunity to vaccinated 
animals (Barret et al 2006; FAO-UN/OIE 2015). All respondents in Kajiado 
and Marsabit elucidated these two facts. The small ruminant owners indicated 
that PPR vaccination was effective in stopping morbidity and mortality rates 
in herds even if administered during outbreaks and they also elucidated to the 
fact that once herds were vaccinated or infected, adult animals did not 
succumb to future outbreaks.  
  



Small ruminant production Constraints and Preferred policy 
interventions 
  
Table 5 summarises HH multiple set responses regarding prevalent diseases 
affecting sheep and goat herds as well as constraints and suggestions on 
disease control strategies. Surprisingly, PPR was not ranked first when 
surveyed livestock owners were asked to name in order of importance goat 
diseases that caused them the highest small ruminant losses in terms of 
morbidity or mortality. In Marsabit, PPR was ranked second to CCPP in goats 
while in Kajiado it was ranked third, the first being CCPP and second 
helminthiasis. The finding supports the view of the global PPR strategy that 
recommends that PPR control programmes should incorporate control of 
other important small ruminant diseases such as CCPP and helminthiasis. 
This would give livestock keepers more incentives to invest in preventive 
vaccination of their small ruminant herds (Wolf 2005; FAO-UN/OIE 2015).  
  
Small ruminant production constraints 
  
Sixty percent of small ruminant owners in Kajiado indicated that lack of 
quality drugs especially anthelmintics was the main problem hindering their 
livestock disease control efforts. The also identified lack of regular veterinary 
health and extension services (31.4%) and lack of early warning of disease 
outbreaks (8.6%) as among the 3 important constraints.   In Marsabit, the 
main constraint was lack of veterinary animal health services (52.4%) 
specifically vaccines and extension services, the second constraint was lack of 
outlets to buy drugs like anthelmintics (35.7%) and the third challenge was 
the lack of inclusion when disease control decisions were being made with 
7.1% of respondents remarking that they wanted to be included in the 
decision of when and what type of vaccine should be given to their herds 
(Table 5). The survey findings indicate that pastoralists are aware of the main 
drivers of diseases in their production systems and their views are largely 
similar with those of research findings. Drivers of disease burden include 
climatic variability that is changing the transmission dynamics of vector 
borne pathogens such as Rift valley fever virus (Perry et al 2013), land tenure 
systems have also resulted in movement restriction ( Boone et al 2007) hence 
limiting the pastoralist traditional practice of avoidance. Pastoralist 
sedentarization that also increases pathogen contamination load in the 
environment resulting in increased incidences of disease outbreaks (Perry et 
al 2013).  

Table 5: Multiple Response set of homestead head (HH) on prevalent diseases, constraints hindering 
disease control and preferred policy interventions  

Parameter  

Kajiado 
(n=105)  

Marsabit 
(n=84)  

No.  
Responses 

%   
No.  

Responses 
%   

Prevalent Sheep diseases      
Helminthiasis/diarrhoea in young  35  33.4 26  31.0 
Enterotoxaemia  18  17.1 17  20.2 
Pneumonia  25  23.8 21  25.0 
Sheep and Goat Pox (SGP)  27  25.7 20  23.8 
Prevalent Goat diseases      



CCPP  40  38.1  32.1 
PPR  10  9.5  14  19.0 
Helminthiasis/diarrhoea in young  37  35.2 8  9.5  
Tick borne infections  
(Babesiosis and Heart water)  

7  6.7  12  14.3 

Contagious ecthyma (Orf)  11  10.5 2  2.4  
Sheep and Goat Pox (SGP)  0  0.0  6  7.1  
Constraints in disease control      
Lack of quality drugs (anthelmintics)  63  60  30  35.7 
Lack of veterinary services  
(Vaccination and Extension services)  

33  31.4 44  52.4 

Lack of early warning of outbreaks so as to allow avoidance of areas or 
vaccinate herds  

9  8.6  0  0.0  

High prevalence of diseases when compared to the past  0  0.0  4  4.8  
Lack of inclusion when designing disease control activities  0  0.0  6  7.1  
Preferred small ruminant disease control policy interventions      
Provision of regular and timely veterinary services( vaccination, extension, 
response to outbreaks)  

85  90.5 71  84.5 

Set up drug outlets (at local market centres) and ensure they stock quality 
drugs (anthelmintics)  

10  9.5  10  11.9 

Improve market, communication and transport infrastructure  10  9.5  3  3.6  

Preferred policy interventions for disease control  
  
Livestock owners were asked to mention policy interventions that could be 
implemented to complement their small ruminant disease control practices 
(Table 5). Multiple set responses indicated that 90% of Kajiado HH wanted 
provision of regular veterinary services such as extension and vaccination 
services. In addition, 9.5% of HH indicated that ensuring drug outlets sold 
quality drugs especially anthelmintics as well as improving mobile phone 
connectivity would enhance their disease control strategies. In Marsabit 
84.5% of small ruminant owners indicted that better access to veterinary 
services was key in supporting their disease control efforts. In addition, 
11.9% of HH felt that setting up veterinary drug sale outlets would also 
support small ruminant disease control efforts. The policy suggestions suggest 
that small ruminant owners know what disease control policies can support 
them. It is therefore important that any livestock disease control strategy 
engages them especially with regard to ensuring regular provision of 
extension and animal health services. Additionally, public-private sector 
initiatives can improve access to animal health inputs as well as enable setting 
up of marketing, communication and transport infrastructure (Muthee 2006).  

 
Conclusion and Recommendations 

Based on the survey findings, the study can conclude that sheep and goat 
production is still an important livelihood strategy for Kajiado and Marsabit 
pastoralist communities. However, there exists differences in small ruminant 
disease control practices amongst Kajiado and Marsabit communities that are 
driven by the level of access to veterinary services, animal health inputs and 
livestock markets. The study recommends that small ruminant disease control 
programmes be tailored to specific geographical areas based on the areas 
social and economic settings. In addition, with regard to PPR control, Kajiado 



communities would be willing to pay for vaccines when compared to 
Marsabit communities as they are able to recover the input expense after sale 
of their animals. While in Marsabit PPR vaccination programmes should 
continue to be offered as free public good services as the small ruminant 
production systems in Marsabit are still driven by subsistence consumption. 
In addition, PPR vaccination campaigns should target small ruminant herds 
that are in satellite or mobile settlements as they usually have a higher number 
of animals when compared to permanent settlement herds.  Policy makers in 
both Kajiado and Marsabit should include CCPP vaccination as recommended 
in the PPR global strategy. Further, during PPR vaccination campaigns the 
anthelmintic product selected should first be tested for efficacy this will be 
especially important for Kajiado county small ruminant herds.  

  
Future research areas  
  
Future research areas should determine the efficacy and resistance of 
anthelmintic drugs especially in Kajiado County, Kenya.   
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