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Abstract

Introduction

Livestock diseases are a big challenge for the livelihood of pastoralists in sub-Saharan
Africa because they reduce livestock productivity and increase mortality. Based on the liter-
ature available there is limited understanding on how pastoralists prioritize these diseases in
the context of their culture, ecosystems and livelihoods. A study was conducted to provide
insights on lay prioritization of animal diseases by pastoralists in Kenya.

Methodology

A qualitative study was undertaken between March and July 2021. Thirty in-depth interviews
and six focus group discussions (FGDs) were conducted with community members to
explore community attitudes on livestock diseases prioritization. Male and female livestock
keepers were purposively selected and interviewed and they were all long-term residents of
the area. Fourteen key informant interviews (Klls) were conducted with professionals from
different key sectors to provide detailed stakeholder perspectives on livestock diseases.
The interviews were analyzed thematically using the QSR Nvivo software to identify the
emerging themes related to the study objectives.

Results

The pastoralists prioritized livestock diseases based on effect on their economic wellbeing,
cultural values and utilization of ecosystem services. There were gender variabilities in how
diseases were prioritized among the pastoralists. Men cited high priority diseases as foot
and mouth disease and contagious bovine pleuropneumonia due to their regular occurrence
and effect on livelihood. Notably, women regarded coenuruses as very important because it
affected sheep and goats with a high mortality rate and lumpy skin disease because it ren-
dered the meat from the carcasses inedible. Malignant catarrhal fever and trypanosomiasis
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were noted as some of the common diseases in the livestock-wildlife interface but not cited
as priority diseases. Challenges related to disease control in pastoralist contexts exist
including limited access to livestock treatment services, inadequate information on disease
impact and complex environmental factors.

Conclusion

This study sheds light on the body of knowledge in Kenya regarding livestock diseases and
their prioritization by livestock keepers. This could aid in the development of a common dis-
ease control framework and prioritization at the local level which would take into consider-
ation the dynamic socio-cultural, ecological, livelihood and economic contexts of the
communities.

Introduction

Pastoralism is an important mode of livelihood in the marginal lands of sub-Saharan Africa
that are unsuitable for agricultural production and therefore ought to be promoted [1]. Pasto-
ral livelihoods provide income and food for up to 300 million people in sub-Saharan Africa
and have socio-cultural importance [2, 3]. Since pastoralists are dependent on livestock as a
source of livelihood, losses in livestock perpetuate poverty and poor outcomes [4, 5]. Livestock
keepers also continue to face marginalization, alienation and weak animal and human health
infrastructure [1, 6, 7]. With increasing expansion of farm land by individuals and big busi-
nesses, pastoralist communities continue to be driven out of their traditional areas and into
more remote, disease infested lands with minimal access to pasture, water and veterinary ser-
vices [1, 7].

The Maasai are nomadic pastoralist communities living in the southern parts of Kenya.
Studies have shown that their livelihoods are threatened by drought, diseases, environmental
degradation and overgrazing [5, 8]. Changes have occurred that affect the Maasai pastoralists
including changing land ownership, from communal to privately owned, which affects live-
stock mobility as well as overpopulation, drought and more frequent disease outbreaks [9].
Partly due to this, there is more interaction between livestock and wildlife which also promotes
disease transmission and co-infections are common in livestock [5]. Therefore, disease control
measures need to be very dynamic and context specific catering to the different dynamics in
the socio ecological landscape of the pastoralists [10]. It has been documented that livestock
keeping communities have a good understanding of animals and animal diseases by observing
the behavior of the sick animal and are aware of the ecological aspects of diseases [11-13].
They draw on this experience in treating sick animals using both traditional and conventional
modes of treatment [2, 14]. Maasai pastoralists often self-medicate their livestock without con-
sulting professionals for the correct medication and dosage because they consider themselves
experts due to their long standing experience as livestock keepers [12, 15]. This misuse may be
contributing to the development of antimicrobial resistance [15]. To improve this situation,
researchers have called for collaborations between professionals and pastoralists, including the
allocation of sufficient resources to strengthen disease control mechanisms [15, 16].

It is well known that prioritization of diseases helps in the effective allocation of resources
by focusing on the major challenges and this is best done by considering local contexts and
including lay stakeholders [17, 18]. However, this is often done at the national level with little
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involvement from the communities who witness these problems first hand [19-23]. Qualitative
studies do elicit context specific information that could aid in the development of locally
acceptable and relevant solutions. In rural Tanzania, brucellosis symptoms in livestock were
not perceived as major issues of concern and other diseases like foot-and-mouth disease were
more prioritized by agro pastoralists [24]. In Cameroon, animals that were known to be chron-
ically sick were retained in the herds to avoid selling them at a low price [25]. In a qualitative
study conducted in Georgia on peste des petits ruminants (PPR), it was observed that the pas-
toralists did not mention this disease as a priority problem [26]. The single disease focus of
many research agencies often does not resonate with local communities because lay people
conceptualize their challenges holistically [7, 26]. This study therefore was conducted to
understand how pastoralists in Oloitoktok sub county in Kajiado County prioritize animal dis-
eases within their socio ecological context.

Methods

Design and setting
This study was part of the One Health Network for the Horn of Africa (HORN project).

Study area

The study area was Oloitoktok sub county in Kajiado County which has an estimated popula-
tion of 191,846 [27]. This study was conducted in selected villages in three wards in the Sub
county namely Kimana, Entonet and Lengisim (Fig 1). The wards selected for this study were
purposively chosen according to geographical and contextual considerations. Entonet Ward is
close to the Amboseli national park and was selected in order to understand how proximity
and interaction with wildlife influenced community perceptions on livestock diseases. Lengi-
sim ward, which borders Tanzania, was chosen in order to conceptualize how movement
across the border might influence people’s perceptions on livestock diseases. Kimana ward,
which is a peri urban site, was selected in order to understand any possible differences in atti-
tudes between rural and more urban pastoralists on disease prioritization.

Study population

We used purposive sampling to recruit the study participants for the in depth (IDI) and key
informant interviews (KII) as well as the focus group discussions (FDGs). We recruited IDI
participants by using community elders who identified 10 households in each ward (N = 30)
where we interviewed one male and one female in each household. Community leaders also
helped us to recruit participants for the FGDs who were different from those who had been
involved in the IDIs. The participants were aged between 18-75 years. All the participants
were Maasai and residents of the area. For KIIs, we approached the stakeholders directly and
requested for the interviews with the help of the subcounty veterinary officer. These were live-
stock extension officers, clinician, public health officer, wildlife officer and the veterinary offi-
cer and community elders (male). They all were working in the subcounty for a period
ranging from a few months to five years. The participants all gave written consent to be
interviewed.

Data collection methods

We used in depth interviews (IDIs) with 30 community members to obtain information on
their motivation for livestock keeping, animal grazing and movement patterns, common live-
stock diseases and prioritization of those diseases. Each in depth interview was conducted in
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Fig 1. Map of the study area.

https://doi.org/10.1371/journal.pone.0287456.9001

the home of the participant and the interviews were conducted in Swahili or in the Maa lan-
guage with the help of research assistants fluent in both languages. A male interviewer inter-
viewed the male participants and a female interviewer the female participants. An interview
guide (S1 Data) was used and each interview lasted 20-60 minutes and all the interviews were
audio recorded with the consent of the participants. All the participants were over 18 years of

age.

On completion of the IDIs, we conducted 2 focus group discussions in each site (n-6) one
each with men and women. The topics that were covered in these discussions were knowledge
of livestock diseases, perceived risk factors for livestock diseases, perceived severity, impact
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and prioritization of these diseases. The participants for the FGDs were those who had not
been interviewed using IDIs and they were purposively selected in order to gather knowledge-
able and diverse participants. Each FGD had 7-12 people and the male and female researchers
moderated the discussions with men and women respectively for between 60-90 minutes.
These discussions were conducted in Swahili or the Maa language with the help of research
assistants. Participants ranged in age from 20-75 years old. The discussions were conducted in
locations accessible to all participants and they were each given 5 USD as transport reimburse-
ment. All the discussions were recorded with the permission of the participants. KIIs were con-
ducted alongside the IDIs and FGDs. These were done to gain insights on common livestock
diseases in the area in humans and livestock and aspects of livestock-wildlife interactions. We
also explored the local names given to livestock diseases. Lastly, a mapping exercise with com-
munity elders was done to understand how the local community utilized their spaces focusing
on homes, watering points and grazing areas and we sought information on how these areas
were used during the dry and wet seasons.

Data management and analysis

We recorded all the interviews and also took notes. The research assistants who are fluent in
Maa, Swahili and English translated all the interviews conducted in the Maa language. We
used the notes taken as data and used them to validate the transcripts. Two of the authors (CM
and HM) conducted data analysis using the NVIVO 10 software (QSR International, Austra-
lia) for the development of codes. The coding process entailed the two authors categorizing the
data to group concepts that related to each other noting the similarities and differences
between them. Thereafter the two authors met and agreed on the codes and harmonized them.
Later, these codes were grouped into themes according to the study objectives and translated
verbatim. Quotes have been used to exemplify the main points of this study.

Ethics

Ethical approval for this study was sought and obtained from the International Livestock
Research Institute review board in Nairobi and the University of Liverpool Central University
Research Ethics Committee. Permission to conduct this research was also acquired from the
National Commission for Science, Technology and Innovation and the County government of
Kajiado.

Results
Demographics

This study was conducted between March- July 2021. We conducted 30 in-depth interviews,
15 key informant interviews and 6 focus group discussions with a total of 108 participants in
three wards Kimana, Lengisim and Entonet wards in Oloitoktok sub county as illustrated in
Table 1 below.

Results

The prioritization of animal diseases by the pastoralists was embedded in their socio cultural,
economic and ecological context. Important diseases were identified by the livestock keepers
based on their impact on livelihoods and some gender differences in prioritization were identi-
fied. These aspects are discussed below under three themes which are cultural values and liveli-
hood strategies, lay perceptions of livestock diseases and access to ecosystem services.
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Table 1. A summary of the socio-demographic characteristics of the study participants.

Study area Methods of data collection Number and gender of participants

Kimana ward FGD 10 Male
11 Female
IDI 5 Male
5 Female
Lengisim ward FGD 9 Male
10 Female
IDI 5 Male
5 Female
Entonet ward FGD 11 Male
12 Female
IDI 5 Male
5 Female
3 (2 Male, 1 Female)
1 Male
1 Male
1 Male
2 Male
1 Male
6 Male

Oloitoktok Sub County KII

https://doi.org/10.1371/journal.pone.0287456.t001

Cultural values and livelihood strategies

Occupation

Livestock keepers
Livestock keepers
Livestock keepers
Livestock keepers
Livestock keepers
Livestock keepers

Livestock Officers
Veterinary Officer
Medical Officer
Wildlife Officer
Clinicians

Public Health Officer
Village Elders

Livestock in this community were valued for livelihood and as a cultural practice. The benefits

of livestock that were cited included being a source of food for meat, milk and fat as well as a
means of income to cater for various family needs. Cattle were especially preferred by men
because they provided a higher income when sold. In an in-depth interview with one pastoral-
ist, he opined that: “Cattle are very important to me; Personally, I have not gone to school and if
one is not educated you cannot find employment and even if you get employed it will be a very
low paying job. We therefore focus on our animals that can help us because you can sell and take
your child to school, you can get milk and that is why cows are very important to us”. (IDI Male
Entonet Ward). Women particularly valued sheep as a source of meat and fat for lactating

mothers and sick people as demonstrated in the quotes below:

“They help me in life because when I give birth, I eat meat and I also keep livestock for milk

and so I must always have the livestock”.

IDI Female Kimana Ward

“When sick we slaughter a sheep and consume the fat, we also sell these animals and use the
money to take someone who is sick to the hospital, when there is no food, we milk and drink

the milk. We also use the cream from the milk.

IDI Female Lengisim Ward

Consequently, men prioritized commonly occurring diseases including foot and mouth dis-
ease (FMD) and contagious bovine pleuropneumonia (CCPP) because these led to mortality
of large numbers of cattle and goats thus affecting their livelihoods significantly. Men in one
FGD concluded that, “Foot and mouth disease is the greatest priority because it affects many
animals and is common in the area. The second one is contagious caprine pleuropneumonia
which affects the goats in masses. These two diseases cause many animals to die”. (FGD Men
Kimana ward). This is similar to how professionals in the area prioritized livestock diseases
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focusing on foot and mouth disease due to its regular occurrence. “Although diseases like con-
tagious bovine pleuropneumonia and lumpy skin disease are common in this area the main dis-
ease of importance is foot-and-mouth disease as it occurs very frequently. We vaccinate for this
disease but not routinely due to lack of sufficient resources”.

Veterinary Officer, Male, Oloitoktok Sub county

Women mentioned the lumpy skin disease as the priority disease because the carcass was
unfit for human consumption and coenuruses which was always fatal. The loss of milk and
meat for women due to disease caused them to rank rarer but fatal diseases as a big priority.

“The biggest challenge is coenuruses because it has no cure. Lumpy skin disease is the second
one as it causes losses to the owners since the cow has to be buried because it cannot be
consumed.

FGD Women Entonet ward

“Lumpy skin disease is way worse because you don’t consume the meat or the milk and you
have to throw the animal away. Coenuruses is also a big problem because the animals never
respond to treatment and always die and it has become very common.

FGD Women Lengisin ward

Lay perceptions of livestock diseases

The community understanding of livestock diseases also influenced how they prioritized
them. The livestock keepers determined that their livestock were diseased based on physical
and observable signs mainly rough hair coat, wounds, salivating, watery eyes, running nose,
loss of appetite, shivering, lethargy and low milk production. The participants used the word
“isuuro” to refer to the general condition of dullness, rough hair coat, self-isolation, droopy
ears and not feeding. “An animal is like our child. When sick the animal changes, the hair coat
will be rough and appear different. You will notice that it has fed poorly so you can tell that it is
sick and will ask the herdsman if the animal was feeding well that day”. (IDI Male, Kimana
ward). Livestock officers observed that the pastoralists had lived alongside animals for many
years and therefore were generally good at identifying sick animals.

“Most of these pastoralists have lived with these animals for a long time so they know how to
identify a sick animal and even tell you the disease the animal is suffering from. They identify
disease by checking the behavioral changes in the animal because when an animal is sick it
does not feed or water, it lags behind and has a rough hair coat and in some cases like when it
has FMD the animal limps”.

Veterinary officer, Oloitoktok subcounty.

The pastoralists had extensive knowledge on the diseases that afflicted cattle, goats and
sheep including the signs and symptoms as shown in Table 2. They also identified the possible
causes, prevention strategies and methods of treatment. Professionals in the area corroborated
this by saying that the livestock keepers had good understanding of local livestock diseases.
The pastoralists described these diseases in Maa and we obtained the English equivalents after
the study from veterinary and animal health professionals who spoke Maa and worked in the
area.
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Table 2. Pastoralists perceptions and prioritization of livestock diseases.

Disease (In Maa) | Disease (in English)

Olorobi

Olegipei

Oltikana

Enariri

Engeya Enarogua

Enguruya Ol
Chang’et /
Engeya Oluguny’

Olmillo

Nunuk

Eng’ororo/
Eng’oroto

Foot and mouth
disease

Contagious Caprine
Pleuropneumonia
(CCPP)

East Coast Fever
(ECF)

Lumpy Skin Disease
(LSD)

Enterotoxaemia

Malignant Catarrhal
Fever

Coenurosis

Bovine ephemeral
fever (Three-day
disease)

Nagana/
trypanosomiasis

Livestock
affected

Cattle, goats
and sheep

Goats

Cattle

Cattle,
sheep and
goats.

Sheep and
goats.

Cattle

Goats and
sheep

Cattle

Cattle

Characteristics of the disease

Excessive salivation, running nose,
wounds on the hooves, lethargy and
not feeding.

Low milk production.

Highly contagious.

Excessive coughing, affects the lungs,
kills many goats, diarrhea, labored
breathing, weight loss due to poor
feeding.

Highly contagious.

Diarrhea, bloody urine, weakness, joint
swelling, yellow meat once the animal
is slaughtered, excessive salivation,
emaciation, animal struggles to breath,
sometimes the meat from the carcass
cannot be eaten due to foul smell. No
milk let down.

Sores on the hair coat and doesn’t feed.
The animal develops a foul smell too.
Very contagious and often fatal.

It is a disease with sudden onset and
animals die within a very short period.
The animal develops blood clots which
are noticed when the animal is
slaughtered. Affects healthy animals,
the animal just dies and didn’t appear
ill.

Blindness, Rough hair coat, weak
joints, dry mouth and makes a wailing
sound. It affects the head and has no
cure. Animal is restless and keeps
running. Shakes the head and starts
circling. Tail falls off.

The animal gets worms in the head and
keeps circling. Affects the spine too,
attacks sheep and goats but mostly
goats. Emaciation because it doesn’t
feed, it doesn’t die fast, there is circling
and intense bellowing. It runs off so
they have to tie it. Happens all the time,
it is a new disease but becoming more
and more common. They slaughter for
meat but they don’t eat the head meat
because it has worms and fluids. There
is diarrhea too. It can be sick for a long
time. Touching the ears makes the
animal wince in pain.

There is excessive salivation, shivering,
hard stool and no milk let down.
Rarely kills the animal.

The animal becomes malnourished,
dry mouth, hard black dung, swelling
of the front limbs, blood clots which
one notices after the animal dies and is
slaughtered. No milk let down too and
emaciation.

Highly fatal.

Seasonal aspects

Present all the time but
especially during the rainy

season.

All the time

Common during and
after the rains.

Common during the
rainy season.

Common during the
rainy season.

Occurs after the
wildebeests have given
birth and then the grass
grows and the livestock
feed on that grass.

Common all the time.

During drought

Always there but
especially when animals
move to the mountains.

Prevention and treatment in
livestock

It is treated using teramycine
(tetracycline).

A vaccine exists to prevent the
disease and penicillin for treatment.

Not identified

It is treated using teramycine
(tetracycline).

Not identified.

No cure

They use tetracycline, cutting off one
ear, feeding it sugar water but most
of the time all these don’t work and it
eventually dies.

They pour ash on the back of the
animal and leave it in the sun for a
while. This they do to warm up the
animal as it shivers. When the cow
urinates then they know that the
medicine has worked.

They use the medicine Veriben to
treat the animal.

(Continued)
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Table 2. (Continued)

Disease (In Maa) | Disease (in English)

Enadogulak/ Bloody diarrhoea
Enadomonyet/

Enadogurum

Nkoleny Not identified
Olmonko Not identified
Olodua Peste des petits

ruminants

Livestock | Characteristics of the disease Seasonal aspects Prevention and treatment in
affected livestock
Cattle, Diarrhea happens when the animal eats | Not identified For the calves they apply kerosene on
sheepand | soil instead of salts. When slaughtered the anus or burn the tail with a hot
goats the intestines are swollen and filled iron.
with gas. Usually recover with these strategies
and tetracycline.
Cattleand | Caused by ticks and makes the cow Not identified Not identified
goats very sleepy and not come home so
sometimes they are eaten by wild
animals. Causes paralysis.
Goat kids are the most affected. The
hind limbs are weak and the animal
cannot walk. It has no cure. It attacks
the joints of the animals.
It is transmitted from wild animals.
Cattle Wounds that ooze blood on the Not identified They apply cow dung on the wound.
animal’s body. The cow dung is a covering to
It is transmitted from wildlife prevent the birds from licking the
wound. They pour salt and other
antibiotic capsules on the wound.
They also use tetracycline
Cattle, The liver enlarges and becomes watery | Not identified Only the liver is affected and once
sheepand | and yellowish. one dies the farmer vaccinates the
goats Blackish diarrhea. Kidneys enlarge and rest of the herd.

https://doi.org/10.1371/journal.pone.0287456.t1002

then they burst. It may come suddenly
and you identify the disease after the
animal has died and you slaughter it.

They recognized that cattle dips, deworming and vaccination were useful in preventing ani-

mal diseases. Other known strategies were quarantining sick animals although they noted that
this was not routinely practiced. The livestock keepers used both traditional and conventional
methods to treat their sick animals. Penicillin and oxytetracycline were the most used drugs
for the majority of the diseases because they were believed to be very effective. Diseases which
were believed to be cured by locally available drugs were considered less of a priority including
trypanosomiasis. Traditional methods were used for very specific diseases including bovine
ephemeral fever (three day disease) and bloody diarrhea which were regarded as fairly easy to
treat. “There is a disease called nunuk (three-day disease). When an animal is sick with this dis-
ease, we apply ash on its body and leave it out in the sun and in most cases, it recovers. For other
diseases we use oxytetracycline, we don’t like to call the doctors because with some of the medi-
cines they use if the animal dies the carcass cannot be consumed”.

IDI Female Entonet ward.

“We use mainly oxytetracycline and penicillin and the good thing with penicillin is that it
cures many diseases. Even for contagious caprine pleuropneumonia which is very dangerous
the penicillin helps. We have lived with livestock for a long time so we know what to do”.

KII Elder Kimana Ward.

Animal health professionals agreed that pastoralists hardly ever sought their advice and pre-
ferred to treat animals themselves often through trial and error.
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“They just use guesswork because they come to the market and buy oxytetracycline, penicillin
and dewormers. For dewormers, I can say they are doing better because they understand the
dosage and the right cycles to deworm. We have taught them the dosages by estimating the
weight of the animals. For treatment however, they don’t differentiate between oxytetracycline
and penicillin. They can inject the former in the morning and the latter in the evening. So,
there is drug interaction and the animal dies in some cases.”

KII Female livestock health officer, Oloitoktok.

Theme 3: Access to ecosystem services

The pastoralists were aware that drought and diseases were increasing in intensity with lack of
reliable water sources and pasture. Although, they knew that their socio ecological interactions
were likely to lead to disease in livestock due to comingling of herds and livestock-wildlife
interactions they perpetuated this behavior to access crucial ecosystem services including pas-
ture and water. In an effort to search for grazing lands, the pastoralists went further into areas
with wildlife causing their animals to be preyed upon by lions, leopards and hyenas. The com-
munity also knew that this close proximity between wildlife and livestock led to disease trans-
mission across the species. As a result of drought, livestock congregated in specific places to
graze and this was perceived as a leading cause of increased disease transmission. A key infor-
mant noted that, “Drought can be severe and we lack water and so we have to take animals to
the Chyulu hills and that is far. It is about 27 kms from here and the animals have to come back
here for water. As a result, the animals lose weight, become emaciated and are more susceptible
to disease especially because in those areas there are many ticks which cause diseases.”.

Male, Elder, Entonet ward.

Disease causation was attributed to the movement and grazing patterns of the livestock as
well as seasonal changes. The community moved their livestock in search of pasture and water
to various places including to the Chyulu hills, Mombasa, Amboseli, Maasai Mara and some-
times to Tanzania. The extent of this movement depended on how severe the drought was,
which was often between July to October. The pastoralists perceived disease transmission to
occur as animals including wildlife congregated in one place. The pastoralists had to trade off
this risk for the benefit of pasture and water in this ecosystem. Although, they understood dis-
eases like malignant catarrhal fever and trypanosomiasis to occur from these interactions,
these were not mentioned as important diseases. “We know that wild animals transmit diseases
such as malignant catarrhal fever (MCF) because of the contamination of the pasture with the
afterbirth from wildebeests giving birth. Trypanosomiasis is also caused by some insects which
are found in the Chyulu hills”.

IDI Female Lengisin ward.

Community leaders also noted that in the past the management of pasture lands was well
coordinated by the community. This ensured that enough pasture was available throughout
the seasons, land degradation was minimal and there were fewer livestock-wildlife interac-
tions. This was not the case anymore due to political interference and changing societal values.
This had led to increased human-wildlife conflicts and environmental degradation. The lack of
proper disease control programs was also a big challenge and this was corroborated by live-
stock officers as in the excerpt below:
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“Pastoralists in this area face a lot of challenges. The first challenge is drought. Pastoralists
keep migrating from this area towards Chyulu hills and Amboseli. Secondly there is the prob-
lem of conflicts with wild animals which prey on their livestock and lack of proper disease
control”.

KII Livestock health assistant, Oloitoktok Sub county.

Local leaders observed that the movement of livestock was supposed to be regulated
through permits to prevent the transmission of disease but this was not implemented. They
also corroborated the findings that disease transmission did indeed occur more during the
drought season due to increased animal movement and interactions.

“During the drought season many diseases spread when animals go to common areas looking
for pasture and water. This is the time where diseases like foot and-mouth, lumpy skin and
contagious caprine pleuropneumonia (CBPP) among others are very common. Animals will
migrate to a common area such as Chyulu hills in search of pasture and this is the time they
interact and spread diseases to each other.”

KII Animal Health officer, Oloitoktok county.

Discussion

It is imperative to understand how local communities understand and conceptualize diseases
as this is integral in developing contextually suitable and effective ways of mitigation especially
in synchronizing local and professional perspectives. In order for disease control efforts to be
sustainable in pastoralist settings culture, livelihoods and ecology need to be considered [28].
Pastoralists are well aware of livestock diseases and appropriate control strategies in their con-
text and thus should be included in disease control strategies [17, 29]. This study focused on
determining the prioritization of animal diseases by pastoralists in Oloitoktok subcounty in
Kenya. We wanted to understand how the pastoralists determined diseases of importance as
rooted in their socio ecological context. This study found that livestock production played a
big role in sustaining the livelihoods of the pastoralists by providing food and disposable
income. This demonstrates that their livelihoods were greatly affected when animals suffered
and died from diseases and this could lead to poverty because of lack of resilience. Concur-
ringly, studies in various parts of Africa have shown that livestock play a significant role in the
livelihoods of many pastoralists in sub Saharan Africa [2, 5]. There were gender differences in
diseases which were considered important by the livestock keepers. Men prioritized diseases
with a high mortality and affecting cattle such as FMD while women ranked as important
lumpy skin disease because the meat from the carcass was inedible. Women regarded coe-
nuruses as a priority disease because it afflicted sheep and goats and had a 100% mortality rate.
In many pastoralist settings in Kenya, women own small ruminants and thus losses in these
species could be more acutely felt by women and disenfranchise them [30] In Ethiopia women
regarded lumpy skin disease to be more important than anthrax which was important to men
[31]. Others have observed that pastoralists livelihoods are increasingly being compromised by
disease outbreaks and changes in land tenure which affects mobility and thus access to pasture
and water [1, 7, 9].

In this particular study, the pastoralists regularly used the term “isuuro” to describe a
diseased animal and this meant the animal had a starey coat, was not feeding and appeared
dull. This grouping of symptoms into one category could lead to misdiagnosis and
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erroneous treatment of animals. [11]. In Ethiopia, similar to this study’s findings pastoral-
ists identified and classified disease syndromes based on the part of the body that was
affected or the major clinical sign [32]. Pastoralists struggle to identify diseases that do not
have distinct clinical symptoms [11]. Others though have said that caution needs to be exer-
cised when applying local syndromes to known diseases because there can be local varia-
tions such as several syndromic terms at different stages of disease [32, 33]. They reported
treating animals using antibiotics which they used liberally and without formal diagnosis.
In this study, both conventional and traditional methods were used to treat the animals but
they reported to mainly use penicillin and tetracycline to treat their livestock. Diseases
which were perceived to be easy to treat such as trypanosomiasis, bloody diarrhea and
bovine ephemeral fever were low priority diseases. Other pastoralists in Kenya have also
been found to use vaccination, antibiotics and local treatment practices to control diseases
in livestock [2]. The livestock keepers primary concern often is that the medicine they
administere to their animals is effective and that is why they purchase veterinary medicines
[34]. Livestock keepers in this study were knowledgeable on many livestock diseases. In
their study in Tanzania, the Maasai named animal diseases by symptoms, body part affected
and the ecology of the disease [11]. Self-treatment of livestock is common among pastoral-
ists in many parts of Africa [2, 15, 24]. Studies have demonstrated that there is misuse of
antibiotics among livestock keepers in Africa and that this could fuel the development of
antimicrobial resistance [12, 35]. Limited access to veterinary services, reliance on friends
and past experiences in determining treatment and easy access of drugs in the villages have
been identified as some of the reasons why pastoralists self-medicate their livestock [36,
37].

The livestock keepers were well aware that grazing patterns, animal movements and
livestock-wildlife interactions contributed to disease transmission but continued to engage
in these activities to access pasture and water for their animals. Designing disease control
strategies is complex in pastoralist settings because of the uncontrolled livestock mobility
and sustained livestock wildlife interactions [5, 10, 38]. In their study in northern Kenya,
pneumonia, Peste des Petits ruminants (PPR), contagious caprine pleuropneumonia
(CCPP), tick borne diseases and diarrhea were some of the common diseases identified by
the pastoralists in livestock [2]. Pastoralists in Uganda knew that close proximity and
interaction with wildlife was a risk factor for disease [39, 40]. However, this knowledge did
not impact on practice because they had to balance the risk of disease with access to crucial
ecosystem services like pasture and water [5]. The Maasai have vast knowledge on live-
stock diseases and they base their diagnosis on the season, vector and species affected. This
study findings corroborates others which have noted that foot-and-mouth disease, tick
borne diseases, PPR and CCPP are some of the common livestock diseases in pastoral
areas [2].

In our study, the diseases that were prioritized by the pastoralists were those that occurred
very often like FMD and CBPP and those that could not be cured such as coenuruses or that
rendered the carcass unusable. Pastoralists care about how diseases affect their entire liveli-
hood [34]. Livestock keepers in Uganda and Ethiopia prioritized diseases based on fatality
rates, incidence, market value, reduced production and associated treatment costs [32, 41]. In
their study in Kajiado County in Kenya, the diseases which were considered to have a signifi-
cant impact were CBPP, FMD and lumpy skin disease [42]. In other places such as in Denmark
researchers have found that peoples experience with a disease in terms of severity and fatality
and not frequency of occurrence determines perceptions of priority of disease [43]. Informal
assessments of risk are crucial and they are determined by the context and how people experi-
ence that disease [44].
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Conclusion

The pastoralists allocate importance of disease based on their knowledge, impact on livelihood
and socio ecological factors. This study has demonstrated how livestock diseases are perceived
and prioritized by the Maasai and their prioritization of the diseases might be different from
veterinarians’. This understanding can inform interventions which are beneficial to the com-
munities in a socially, culturally and ecologically sensitive and appropriate manner. This is
because for any control efforts to be fruitful, the communities need to be involved. The
involvement of communities is essential to the efficacy of livestock health interventions. Oth-
ers have shown that it is important to use qualitative research to obtain information on the
local context to understand how people in that context understand disease risk [32, 40]. This
study recommends that disease control programs in this locality should incorporate lay per-
spectives to be accepted, helpful and sustainable. Educating the pastoralists on the use and mis-
use of antibiotics is important and extension workers could incorporate indigenous
knowledge in community sensitization and engagement.

Limitations

This study utilized qualitative data which means that the results of this study cannot be gener-
alized. Nevertheless, it provides rich insights which can be used in further studies and in the
development of culturally and ecologically relevant disease control approaches. Majority of the
participants responded in the Maa language and thus some insights could have been lost dur-
ing translation. This though was mitigated through the use of research assistants who were flu-
ent in the Maa, Swahili and English languages.
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