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Abstract

The global burden of leishmaniases has remained stable for some years, causing a morbidity and mortality
mainly to the poor proportion of the population. An estimated 5 million people are at risk of infection in Kenya with
4,000 cases occurring annually. Despite these prevailing statistics, the socioeconomic costs to the leishmaniases
are not known.

A cross-sectional study, which employed administration of structured questionnaires, was carried out in Marigat
Sub County of Baringo County in 2015. Household heads were randomly selected whereas participants of focused
group discussions (FGDs) were selected by purposive sampling. Data was analyzed by Chi-square test using SPSS
version 20 software.

The study recruited 390 respondents, 53% and 48% females and males respectively. The majority (29%) of
respondents were illiterate. Whereas 44% had normal monthly expenditure of US$ 10.01-50, the mean total
expenditure due to visceral leishmaniasis (VL) was US$ 259.83 per household with 50.26% using over US$ 200.The
mean number of economic days lost was 178 days. 9.1% of the respondents reported isolation of VL patients.

The cost of treating a patient with VL was way above the monthly expenditure of residents resulting in sinking the
affected families in poverty. Days lost in the course of patient treatment of leishmaniasis could be used to improve
livelihoods. There is need for interventions to increase access to affordable leishmaniases prevention, diagnosis and
treatment. Poverty alleviation programmes should also be increased in Marigat Sub County and neighboring
communities.
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Introduction
Leishmaniases are protozoan infections caused by Leishmania sp.

They are transmitted to humans by infected female sand flies of the
genera Phlebotomus and Lutzomyia. Globally, 350 million people are
at risk of infection, an estimated 14 million people are infected and
each year about two million new cases occur [1]. The global burden of
leishmaniases has remained stable for some years, causing a morbidity
and mortality loss of 2.4 million disability adjusted life-years (DALYs)
and approximately 70,000 deaths [2].

Visceral Leishmaniasis (VL) is endemic in arid and semi-arid
regions of Kenya including the former Rift Valley and Eastern regions
with small foci in North Eastern Kenya counties. It is estimated that
about 4,000 cases occur annually in Kenya with 5 million people are at
risk of infection [3]. The disease mainly affects children above two
years and young adults but older people are also occasionally infected
[4]. Visceral leishmaniasis ranges from asymptomatic infection to
severe life-threatening infection [5]. The most common symptoms of
VL include prolonged fever, weight loss, substantial swelling of the
liver and spleen, darkening of the skin and anaemia [6]. It is a systemic
disease, most severe form of leishmaniases infections and is usually
fatal within two years if left untreated [5].

Cutaneous leishmaniasis is also endemic in Kenya. Of the 22
counties where leishmaniases are endemic in Kenya [3], Baringo
County is the only foci where both VL and Cutaneous leishmaniasis
(CL) are known to occur in Kenya [7]. Although the morbidity
associated with CL is not significant, and the disease is not lethal, the
disfigurement and resulting social stigmatization may cause or
precipitate psychological disorders, along with restricting social
participation of the individuals affected by the disease [8]. Some these
manifestations remain lifelong. Their true burden remains largely
invisible because the most affected live in remote areas and partly
because the social stigma from deformities and disfiguring scars keeps
patients hidden [1].

Costs associated with the treatment of leishmaniases range from
direct costs of diagnosis, treatment, hospitalization and drugs
administration, and indirect costs of transport, loss of days of
productive life years and loss of profitable time of family members who
take care of the patients [9,10]. Most often, families sell their assets or
take loans with heavy interest to pay for leishmaniasis treatment [11].
In Kenya, these costs are not documented yet they can serve as an
indicator for the policy makers and donors to realize the burden of the
disease on the people already burdened with poverty [9]. Additionally,
literature on social impacts of leishmaniases, especially CL, is scanty.

The current study was therefore carried out in to determine the
social-economic costs of leishmaniases in Marigat Sub County,
Baringo County of Kenya.
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Materials and Methods
Study site: The study was carried out in Marigat Sub County, in

Baringo County between September and November of 2015. With an
area of 11,075.3 km2, Baringo County has a population of 555,561.
Marigat Sub County is one of the densely populated areas in Baringo
County. It is a semi-arid area situated at the altitude of 1067 metres
above sea level and is approximately 250 km west of Nairobi City
County. The area has a mean temperature of about 32.8°C ± 1.6°C with
total amount of annual rainfall of 512 mm occurring in two seasons:
March to August and November to December. Farming, mainly in
irrigated ares, is the major income generating activity. The remainder
of the county is mainly rangelands with the rearing of goats, sheep,
cattle and camels and bee keeping forming the major livestock
activities. Baringo County has 89 health facilities distributed all over
the County. Most of them are under utilized due to lack of staff and
equipment. The average distance to the nearest health facility is 15km.

Design: This was a cross-sectional study that employed both
quantitative and qualitative methods of data collection. Tables of
random numbers generated from the local chiefs’ records were used to
select the target population. The target population comprised of
household heads either the fathers or mothers or any adult person in
charge (aged 18 years and above) of the household. Study participants
had to voluntarily consent, resident of Marigat Sub County for at least
one year and had had one of the family member or themselves affected
with leishmaniases. Purposive sampling was used to select opinion
leaders, community health extension workers (CHEWs),
administrative local chiefs and divisional health officers for focus
group discussions.

Data collection: Data collection techniques included use of focus
group discussions and the administration of structured questionnaires.
The quantitative techniques consisted of household surveys using
questionnaires with both closed and open-ended questions. Closed
questions were used to obtain demographic characteristics. Only
household heads were interviewed. Trained research assistants helped
in questionnaire administration and moderation because of their
fluency in the local language. Qualitative data were obtained using
focus group discussions (FGDs). The FGDs per location was
conducted with the opinion leaders including two church leaders, two
village elders, two sub chiefs and two CHEWs. The FGDs were of
mixed gender and each had 6-12 participants. The FGDs were
moderated by two trained interviewers as shown in Figure 1.
Discussion themes included perceptions of the problem of
leishmaniases in the community, social impacts of leishmaniases,
attitude and practices associated with the disease. Sampled
respondents signed consent forms written in the language they
understood best in the presence of a church leader or village elder as a
witness.

Data analysis: Data from the questionnaire was entered in Ms Excel
spread sheet and exported to SPSS (version 20.0) software for analysis.
Chi-square test was used to establish the association between the
dependent and independent variables.

Ethical approval: The approval to carry on with the research was
given by Kenyatta National Hospital/University of Nairobi ethical
review committee (KNH/UON-ERC).

Results
The study recruited 390 respondents of which 53% were female sand

48% males. In terms of marital status, 64% were married, 16% were
widowed, 11% were single and 9% were divorced. Table 1 shows
occupation and education level of household heads in Marigat Sub
County.

Characteristic n n%

Occupation

Farmers 306 78.5

Teachers 12 3.1

Health Workers 7 1.8

Others 60 15.4

Education level

Not educated 114 29.1

Primary not completed 106 27

Primary completed 96 24.5

Secondary education 62 15.8

Post-secondary education 12 3.1

Table 1: Occupation and education level of household heads in Marigat
Sub County.

The number of farmers was significantly higher than that of any
other occupation (P<0.05).

Figure 1: Shows house type distribution in Marigat Sub County.
Iron sheet walled and roofed houses were the majority though not
significantly different from the other house types in proportion
(P>0.05).

The highest proportion (29%) of household heads did not receive
even basic education though not significantly different from other
levels of attained education (P>0.05). Leishmaniases make the
situation even worse by sinking most of the house hold into extreme
poverty since management of leishmaniases can be catastrophic to the
households (Figure 2).
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Figure 2: Shows normal monthly household expenditure of Marigat
Sub County members. The proportion of persons with US$
10.01-50 normal expenditure was the highest. Persons with normal
monthly expenditure above US$ 100 were significantly lower than
those whose expenditure was less than US$ 50 (P<0.05).

Table 2 shows expenses associated with hospital treatment of
leishmaniasis infected family members.

The grand mean total expenditure by respondents due to
leishmaniasis in Marigat Sub County was Kenyan Shillings 25,983.77
($ 259.83) per household.

Variable Mean Minimum Maximum

Drug costs from hospital 11116.30(U
S$111.16)

50(US$0.5) 60000(US
$600)

Costs of drugs from chemists
outside the Hospital

5299.54(US
$ 54)

80(US$0.8) 60000 (US
$600)

Costs of laboratory Tests 1730.33(US
$ 17.30)

50(US$0.5) 23000(US
$230)

Costs of hospital consultation 583.90(US$
5.84)

0 12000(US
$120)

Costs of hiring a vehicle 3235.51(US
$ 32.36)

0 50000(US
$500)

Costs of Public Transport 1758.21(US
$ 17.58)

0 50000(US
$500)

Total cost of travelling to the
hospital by caretaker

3761.49(US
$ 37.61)

80(US$0.8) 20000(US
$200)

Money used by the caretaker to buy
food in the hospital

3568.50(US
$ 35.69)

7(US$0.07) 25000(US
$250)

Costs of buying food for the sick
before recovery at home

4,929.99(US
$ 49.30)

15(US
$0.07)

30,000(US
$300)

Table 2: Monetary household expenditure associated leishmaniases
treatment in Marigat Sub County.

Table 3 shows the number of days lost in case a family member
contracts leishmaniasis. The mean number of economic days lost was
178 days.

Variable Mean Minimum Maximum

Number of days the caretaker
visited the patient in the hospital

24 0 100

Number of days the patient was
taken care of until stable

41 2 360

Number of days the patient was
unable to carry out their normal
duties

70 7 630

Number of days the caretaker was
unable to carry out their normal
duties

43 2 365

Table 3: Number of days spent on leishmaniasis treatment in Marigat
Sub County.

A quarter of the respondents (25.6%) indicated that stigma and
discrimination were associated with leishmaniases. The number of
respondents reporting leishmaniases patients stigmatization and
discrimination was significantly higher than those who did not (χ=
12.908, df=1, P<0.001).

Discussion
Majority of households’ expenditure per month was between Kenya

Shillings 1001-5000 (US $10-50). This income expenditure is less than
a dollar per day. On the other hand, the current study showed that
mean total direct medical expenditure due to Kala azar in Marigat Sub
County was Kshs 25983.77 (US$259) per patient. This is way up the
affordability of most of the residents. The estimate of the costs incurred
by the household per each case of leishmaniases was higher than the
estimates given by other researchers which vary from US $113.60 to
US$232.10 [12,13]. The high costs in Kenya are as a result of high
transport costs used due to the long distances covered to the hospital
by patients and their caretakers for treatment. Also being semi arid
area, the costs of foods for special diet required by the patient during
recuperation is the high. Leishmaniases make the situation even worse
by sinking most of the house hold into extreme poverty since
management of leishmaniases can be catastrophic to the households
[13]. Studies have shown that leishmaniases are neglected tropical
diseases that have strong but complex links with poverty [14].
Leishmaniases also affect disproportionately the poorest segments of
rural populations in southern Asia, eastern Africa and Brazil [15]. As a
consequence of this high cost of leishmaniases treatment, some people
in Marigat tend to consult the cheaper traditional healers. Since
farmers in Marigat Sub County form the largest group in terms of
occupation, the activity could be used to change this poverty pattern.
Even though, meaningful farming is practiced only in small part of the
Sub County that is supplied with irrigation water. To further
complicate the situation, most of houses in Marigat were made of stick
or iron sheet walls with open eaves, this simplicity being occasioned by
poverty. These housing structures and living conditions favour
transmission of leishmaniases by sand flies. Infections predispose the
affected persons again to poverty.

The impact of leishmaniases in a household is compounded by the
difficulty in negotiating the medical system. Household members and
leishmaniases patients described their difficulty in overcoming barriers
to diagnosis and treatment at hospitals, including payments for
diagnostic tests, treatment, injection equipment, and small payments
to those who controlled access to care. Despite these difficulties, family
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members felt that accessing treatment was essential to avoid death
[15,16]. The total cost of treating a leishmaniasis patient was five times
more than what most households were spending monthly. The diseases
therefore cause a huge financial burden to the affected households
whenever they strike. In fact most households are forced to take loan
with high interest rates or sell assets such as livestock to cover the costs
of treatment. This pattern has also been observed in Bangladesh [17],
and Nepal [18]. The greatest cost is the one of buying the drugs for
treatment. The cost of drugs from the hospital was estimated at Kshs
11,116.30 (US$111.2). This estimate is slightly higher than the US$100
reported in another study [9]. The cost of buying both therapeutic
drugs and nutritive supplements from pharmaceutical stores outside
the hospital was estimated at Kshs 5299.54 (US$53). The cost of buying
the drugs when they are out of stock in the hospital is almost three
times higher than the official price. This was consistent with study
carried out on economic impact of leishmaniasis in Bangladesh [17].
High drug prices are as a result of scant investment in the development
of new drugs for leishmaniases hence the most effective treatments are
often unavailable or unaffordable for patients in the endemic areas
[15]. This is the reason why some governments where especially VL is
endemic do subsidize drugs to make them affordable.

Studies show that people with leishmaniases may be ill for months
while they are trying to rule out common diseases that are less
expensive to treat [14]. They may also prioritize care within the
household, generally seeking hospital care for children and men before
adult women, who had significantly longer duration of illness than
men [14]. Delays in appropriate leishmaniases diagnosis and treatment
increase the risk of complications and death. They also augment the
reservoir for further transmission. Adult women are particularly
vulnerable to mortality and prolonged morbidity due to poorer
underlying nutritional status from menstruation, childbearing and
lactation, as well as treatment delays.

The grand mean number of economic days lost due to sickness by
the patient and the caretaker was 178 days. The households of infected
patient in Marigat Sub County were therefore incurring substantial
costs to seek and receive medical treatment. Patients visit several
health care providers where they pay for inefficient treatments thus
subsequently depleting the little savings they have. When they are
eventually diagnosed with leishmaniases for appropriate treatment,
more time is spent on travelling to Kimalel health centre which is the
widely known centre in Marigat for leishmaniases treatment. These
days could otherwise be spent on income generating activities.

The current study shows that stigma and discrimination is
associated to leishmaniases. The negative social impacts of
leishmaniases have been observed in many studies. In Paras,
respondents with the highest incidence of disease felt powerless in the
face of dire emotional and economic consequences, and many equated
the leishmaniases diagnosis with a death sentence [15]. Leishmaniases
pose stigma, psychological stress and discrimination in the patients in
the society [9]. Although the disease has been there for a long time,
some people still believe in the discrimination of leishmaniases
patients which is a negative setback. Isolation of patients may lead to
psychological stress in the patients. There is need for the stakeholders
to intervene and educate the community against this negative social
practice of discriminating and stigmatizing patients. Knowledge,
attitudes and practices studies on malaria suggest that education has a
significant role to play in enhancing knowledge [19, 20]. The low level
education in most of the respondents in Marigat seems to negatively
influence the fight against leishmaniasis patients’ stigmatization and

discrimination. It is documented for infectious diseases (eg: TB,
malaria) that low levels of knowledge and awareness apparently
influence initial health care seeking behavior after the onset of
symptoms [21,22].

Conclusion
Leishmaniases lead to enormous economic costs incurred in the

course of treatment. The cost is higher than normal monthly
expenditure of affected families. There are still negative social impacts
such as stigma and discrimination on the infected individuals mainly
because of the fear that it causes to the community. There is therefore
need to improve access to affordable leishmaniases diagnosis and
treatment in Marigat Sub County and neighboring communities
through better coordination of available resources provided by the
government and other organizations. Poverty alleviation programmes
should be intensified and preferential especially in favour of the
poorest in the community. Poverty can also be alleviated if water for
consumption at home and irrigation and irrigation is made available.
Many people are able to carry out small farming enterprises if water is
available. Finally, promotion of anti-leishmaniases stigma and
discrimination among the community members through education on
transmission modes and treatment is necessary.
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