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Risk and Burden of Malaria on Vulnerable Population in Kenya: Socioeconomic effects

Abstract

This paper seeks to explore the significance and impact of malaria on Kenya’s economic
growth. This will help to understand the impact that malaria has or have had on household
economic status especially for the vulnerable population in Kenya and how it has been
unfolding slowly over time. This will also seek to understand the coping strategies adopted
by the said population and the negative implications that have influenced these household’s
abilities to withstand malaria and other eventualities that may happen in the future.

Relevant studies for investigating the risk and burden of malaria on vulnerable population
have been and its economic effects have been found to be instrumental through search
engines such as Google Scholar and PubMed as well as in economics and medical journals.
To protect the poor and vulnerable population against these adverse effects of malaria and
from malaria itself, there is a great need to draft and enact policies that will be able to control
the effects as well as integration development and poverty reduction programs. The future
work and focus for government and all stakeholders should be to focus more energy and
work on achievable health services that will eliminate the burden of health especially malaria
and its effects on Kenyan economic activities undertaken by the vulnerable population and to
address the burden and risk of malaria on the productive under privileged within their
environment, as well as study the epidemiological and socio-economic geographical
dissimilarities of the vulnerable population and the normal population.
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1.0 Introduction

Malaria is a vector-borne ailment which not only directly affects individuals’ health but also
disrupts various sectors of the economy indirectly (WHO 2015). It is a transmittable life-
threatening disease which indirectly enters human bodies when the female Anopheles
mosquitoes bite which harbors one of five species of parasites belonging to the genus
Plasmodium (Fana et al. 2015).Four different species of the Plasmodium parasite have been
stated to be the major vectors for the disease. However, the highest number of malaria cases



have been linked to Plasmodium falciparum (Elnour et al. 2023). Malaria does not only
contribute adversely to many individuals’ poor health in malaria-prone regions but also
causes death. In 2013, reported death cases of malaria was estimated to be approximately
584,000 worldwide from which 90% was recorded for Africa (WHO, 2014). Globally,
malaria cases reported with its corresponding deaths were 241 million and 627 thousand
respectively in 2020. The respective reduction in the malaria case and its mortality between
the year 2000 and 2015 were 27% and 60% (WHO, 2021).

In the African continent, studiesy haves shown that approximately 80% of all malaria deaths

were—mainhy-occur in mainly from 15 countries. The most vulnerable people to malaria-

related mortality and morbidity are pregnant women and children. WHO stated that the death
of 9 children out of 10 in Africa could be traced to malaria (WHO, 2003). Rural settlements
in Africa suffer malaria transformation than the urban areas resulting from lower housing
quality, higher vector density and poor drainage systems (Oladeinde et al. 2012). One of the
African countries that was_significantly-majorly affected is Kenya (NMCP, KNBS and ICF,
2015). Over 70% of Kenyans (25 million out of 34 millions) are estimated to be at malaria
risk. In every year, 4000 death cases of children are recorded from the 6.7 million new
clinical cases (Halliday et al. 2014). These records placed Kenya among the African countries
in which malaria is a major health burden (Kepha et al. 2016). Modeling of Kenya Malaria
Indicator Survey, malaria vaccine, school surveys, and climate data conducted between 2000
and 2020 suggests that all counties in the lake endemic region have moved from high to low-
to-moderate transmission based on the prevalence of malaria parasites in children less than
five years of age.

Kenya is a country situatedleeated-in the eEastern part of Africa Continent and borders with
Indian Ocean, Ethiopia, Tanzania, Somalia, Uganda and South Sudan in the South-East,
North, South, North-East, West and North-west respectively (Juma et al. 2011). It is
administratively made up of 47 counties and 302 sub-counties. It has both arid/semi-arid and
arable land area of eighty percent and 20 percent respectively. Highlands (located on both
sides of the Rift Valley) and lowlands (comprising coastal and lake region) are the two main
regions in Kenya. The proximity of Kenya to the Indian Ocean and altitude are the major
influential factors for the temperature and rainfall (Degefa et al. 2017). The coastal region of
the lowlands is characterized with a tropical climate having both its temperatures and rainfall
to be higher throughout the year than the rest of the country. In 2018, the population and
population density of Kenya was projected to be 50.8 million and 85.3 per square kilometer.
According to the Kenya Health Information System (KHIS), Kenya’s projected population in



2022 was 52.37 million (Mugo et al. 2018). All the aforementioned factors (rainfall patterns,
altitude and temperature) have greatly influenced the epidemiology of malaria in Kenya.

Figure 1 presents the malaria prevalence map in Kenya (U.S. President’s Malaria Initiative
Kenya Malaria Profile, 2022). In Kenya, prevalence of all the four Plasmodiumspecies that
infect humans exist.The most common among is the Plasmodium falciparum, which causes
the most severe form of the disease contributing to an estimated 95 percent of all malaria
infections in the country (Division of National Malaria Programme, 2022).The Anopheles
gambiae complex (i.e., An. gambiae s.s., An. arabiensis, and An. merus), as well as An.
Funestus are the primary malaria vectors in Kenya. Climatic factors (especially rainfall and
temperature) have been the major determinants for the non-uniformity distribution of malaria
vector in the country. The tolerance of An. Arabiensisis higher for arid conditionsamong the
An. gambiae complexwhich makes it to be predominant in much of the country. In western
Kenya, particularly within the Lake Victoria basin, the most common member of the An.
gambiae complex is the An. Arabiensis(Amboko et al. 2020). The predominant vector in
more highland areas of western Kenya is An. gambiae s.s.particularly in counties bordering
Uganda. An. merusis found only along the coast. An. funestusis widespread throughout Kenya
but has emerged as the predominant vector in counties bordering Lake Victoria in western

Kenya. Table 1 presents malaria epidemiological zones in Kenya and their accorded counties.
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Figure 1: Malaria prevalence map in Kenya (U.S. President’s Malaria Initiative Kenya Malaria Profile, 2022)

Table 1: Malaria Epidemiological Zones in Kenya and their accorded Counties (U.S. President’s Malaria
Initiative Kenya Malaria Profile, 2022)

Total projected % of total Cumulative % of
Endemicity Class Counties population 2022  population  total population
High transmission
(=30%) Busia, Siaya 2,062,561 3.90% 3.90%
Moderate transmission
(10% to 30%) Bungoma, Kakamega, Kisumu, Migori 6,415,712 12.30% 16.20%
Low-moderate
transmission
(5% to <10%) Mombasa, Turkana, Vihiga 3,020,334 5.80% 21.90%
Low transmission Homa Bay, Kilifi, Kwale
(1% to <5%) 3,827,281 7.30% 29.20%
Baringo, Bomet, Elgeyo-Marakwet, Embu,
Garissa, Isiolo, Kajiado, Kericho, Kiambu,
Kirinyaga, Kisii, Kitui, Laikipia, Lamu,
Machakos, Makueni, Mandera, Marsabit, Meru,
Murang'a, Nairobi, Nakuru, Nandi, Narok,
Very low transmission  Nyamira, Nyandarua, Nyeri, Samburu, Taita
(<1%) or malaria Taveta, Tana River, Tharaka-Nithi, Trans Nzoia,
free®™ Uasin Gishu, Wajir, West Pokot 37,040,662 70.70% 100.00%
Total 52,366,550 100.00%

11 How malaria affects economic growth?

There are usually lower growth rates and minimal prosperity in a society where malaria

thrives. It significantly impacts the economic well-being and health of individuals and nations



(Chima et al. 2003). Malaria has been recognized as instrument and a disease of poverty in
sub-Saharan Africa. It has substantial indirect and direct costs.Therefore, it is a major
constraint and a key factor to economic growth. In developing economies, the disparity in
growth between countries with malaria and countries without malaria has continued to rise
over the years. The study conducted by Gallup et al.(2001) revealed a decline in growth of
about 1.3 percent yearly in some African countries as a result of malaria. The decline led to
significant differences in Gross Domestic Product between countries with and without
malaria when aggregated over some period of time. This eventually constrained the economic
growth of the whole region.

Mortality and morbidity of malaria comes along with control, treatment and prevention costs.
This establishesa substantial economic burden which causes reduction in economic growth
via reduction in labor force. Nonetheless, malaria causes health care spending at both public
and private levels. Consequently, malaria restrains long-term economic growth and
sustainable development. This has simultaneously increased the interest of government to
review her economic and health intervention policies resulting from the economic costs of
malaria (Elnour et al. 2023). Thus, thorough economy-wide assessments of malaria costs are
imperative. These provide an adequate information on how malaria affects the economic
growth and development and may help policymakers in implementing measures that would
eradicate malaria. Such economy-wide assessment does not yet exist for Kenya.

2.0  Significance of malaria burden and risk in Kenya

Statistics according to Kenya’s USAID malaria fact sheet 2021 report indicates that an
estimated 5.3 million malaria treatment doses were procured to be distributed to Kenyan
health facilities in the year 2020 of which out of that, 7.4 million were rapid diagnostic tests
which were purchased to be distributed to health facilities. Another 1.8 million people were
protected from malaria through indoor residual spraying according to the survey. This
analysis is based on data that was gathered by the Welfare Monitoring Surveys (WMS) and
presented by the Government of Kenya. Some key areas that this data was seeking to address
were the evidence on individual and household socio-economic traits, sources of wage
earnings, the settlement of the sampled vulnerable population, and community variables
using activities such as time taken to collect water and firewood during the wet and dry
seasons. The analytic samples were constructed, a full possibility sample comprising
households inflicted with malaria and other diseases and a sub-sample of healthy individuals

and those having no malaria.



The burden and risk of malaria varies from different perspectives. Economists and
epidemiologists have always used quantitative approach in measuring some of the risk factors
associated with the outcome of this disease. Some of the recorded burdens of malaria have
clearly indicated the sociocultural context in which the risks have existed. Most of the time,
this wider concept of burden is infrequently undertaken, and this has been due to
misunderstanding or lack of it, especially when talking about the social burden of malaria
where a concept needs to describe the anthropologic perspective. The focus of this paper is to
enlighten government agencies, non-governmental agencies and other stakeholders on the
plight of these vulnerable population and provide knowledge and understanding for policy
makers to enact policies that will provide better facilities and services that will enhance their
social and economic life a factor that the vulnerable population is going through and that has
led to the burden and risk of malaria and how this affects the Kenyan economy as well as the
interventions that should be in place for to lessen this burden.Figure 2 shows the
epidemiology, risk and burden of malaria in Kenya.

It is true that many attempts have been made to compute this burden, but it seems that none
of these efforts have tried to address how urbanization has affected this especially the urban
vulnerable population especially the slum dwellers, and how the growth of this urban slum
dwellers have increased the infection, transmission and the outcome raising the mortality and
morbidity rate. Due to urbanization and the rural — urban migration, close to 40% of the
Africa’s population were already living in the urban setting and majority live in the informal
settlement. It is believed that by the year 2030, close to 60% of the entire population are
expected to be in urban setting which will really strain the service delivery especially for the
vulnerable population (Yerushalmi et al. 2019). Entomologists and parasitologists while
investigating the effects of malaria on urbanization in Africa, found out that the impact
transmission and association especially on preventive and curative measures have posed great
risk which has resulted to the increase of mortality rates (Ayieko et al. 2009).

There is evidence linking malaria and poverty. The global distribution of the economic per
capita gross domestic product has evidently shown the correlation between poverty and
malaria especially in most malaria endemic countries where there are lower rates of economic
growth and slower development. In these countries where malaria prospers most, there is
least prosperity among people. As a disease, malaria has been confirmed through many
sources that it hinders development in many ways and creating lasting risks such as

worker/employee productiveness, impact on fertility, population increase, saving and



investment, absenteeism, premature mortality, economic and social burden, and medical costs
as well as its effects on foreign direct investment.
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Figure 2:Epidemiology, risk and burden of malaria in Kenya (KNBS, 2018)

3.0  The effects of malaria burden and risk on the socio-economic growth of Kenya
3.1  Worker/employee productivity

Within the East African community, Kenya is the fourth largest economy in Sub-Saharan
Africa, but even with these statistics still 60% of Kenyan families live still live below the
standard (Bello-Bravo et al. 2013). The swift rise in prices have drastically reduced the
economic growth and have worsened the poverty levels for most if not all citizens of Kenya.
The agrarian/agricultural sphere remains the main stability or the backbone of Kenya’s
economy and almost the entire country depends on improvements of the agricultural sector
for any economic development. The main staple food in Kenya is basically corn which is
known as maize and this accounts to approximately 70% of the total staple food caloric
intake (Chegeet al. 2020). These statistics have put Kenyan government on the spot and
forced the government to work hard and reduce poverty at all levels and because this should



be done by Kenyan workers, malaria disrupts these efforts by causing sickness to a level
where the workers will miss work.

Workers are a great asset in Kenya especially those working on the farmlands because Kenya
is known to be dependent on locally grown and produced food. One of the things that the
government is trying to do is to develop food security and nutrition programs (which includes
fresh fruits and vegetables) that help the vulnerable fight malaria. The last few years, the
government of Kenya have tried to invest in food security, poverty reduction, transformation
of agricultural sector from subsistence to commercial agricultural and agribusiness, markets,
efficient use of agricultural products but still this has been unachievable because the
government relies on community labor for the annual crop production and due to high
malaria infections, the government keeps missing the mark. It is high time for the government
and the stakeholders to monitor the co-relation between these labor requirements and the
pattern of adult morbidity caused by malaria if productivity is going to be achieved. There
must be a clear separation of malaria as a disease, from malaria as an infection, eliminate the
underestimated efforts of the effect of the disease on agricultural production (Onyia et al.
2020).

3.2  Premature mortality

Of all the continents of the world, it is Africa that has been the hotspot for malaria (even
though there are still other countries in Asia, parts of middle East, parts of Europe and Latin
America that still struggles with transmission) but Africa accounts to more than 90% of the
transmission and deaths from malaria that occur every year (Endoet al. 2017). Due to their
financial status, it is evident that the poorest of these vulnerable population is likely not to
seek medical attention due the many factors that prevent them from gaining access to the
medical intervention. Most of these factors are not well known but the contributing factor
remains economic hardships. Even though the national government of Kenya and other
governments in Africa in collaboration with international partners are trying to make plans
for subsidized Artemisinin based Combination Therapy (ACT).There is still the urgency of
identifying the working policies that would quickly promote and enable the poor and
vulnerable population and communities the access to these interventions, by ensuring all
individuals from the poor and vulnerable communities who are affected by malaria to have
prompt access to effective treatment and to empower these healthcare system and services to
be in positions of meeting the needs of these constraining population. These can be done if
and only if the government has the will for it and are ready to design policies to address the
multiple barriers of access such as access dimensions which should include broad



interventions to revitalize the public health care system. If further efforts are not employed
and focused on confronting these obstacles among the poor and vulnerable, the malaria will
continue threaten morbidity and mortality of the poor vulnerable within our societies (Alonso
et al. 2019).

3.3 Medical costs

The most affected population is the vulnerable who are majorly living in the rural or in the
urban slums. This population hardly makes enough even for their daily basic needs such as
food, housing, and clothing. Malaria imposes major costs on households that are struggling to
make the ends meet (Shretta et al. 2016). There should be several short-term and long-term
policies and programs in place to improve access to healthcare or malaria medicines that can
enhance quality of life for these slum residents. There is need for partnerships between
private healthcare practitioners, community-based organizations, and the government
especially by enhancing skills, supplying resources, and providing supportive supervision
with the goal of improving healthcare access to these vulnerable community. By so doing,
their productivity and contribution to the economic development increases. The Kenyan
government through their healthcare insurance plan called National Hospital Insurance Fund
(NHIF), is encouraging all Kenyans to join the plan and get access to healthcare service but
unfortunately, it is likely that the poor Kenyans or these vulnerable population might wait for
years to fully benefit from the planned health insurance scheme because of the poor
healthcare conditions in Kenya and especially among the vulnerable population which dwells
within the informal settlement (Sicuri et al. 2013).

Another reason would be because this insurance scheme has a monthly payment plan which
is unaffordable to most vulnerable population. This monthly payment has penalties in case of
any default which increases the chances of the vulnerable to ignore the plan altogether. What
this means is that there must be means of improving the economic base and income for the
vulnerable to enable them to conquer the economic hurdles as they seek basic medical
healthcare. The policies should also focus on making the insurance scheme free for the
vulnerable population living in the rural and urban slums to lift the financial burden on health
especially malaria and to enhance their economic productivity. This also should revive and
improve the chronically disabled health services. The improvement and revival of these

health services will require the enhancing management of service delivery as well as improve



the conditions of care and revamping health centers with essential drugs and medical
equipment. (Hailu et al. 2017).

3.4 Economic and social burden

Effects on economy can be felt due to the surge in malaria. The impact on vulnerable
households and individuals is progressively becoming a subject matter of great concern
especially among policy makers and researchers who evidently say that malaria endemic
countries are already losing a lot of money in their national income because of malaria
disease and death. In countries such as Kenya, reports have indicated that malaria is the
leading cause of deaths accounting for close to 20% per cent of hospital admissions and
another 50% of all other outpatient cases seeking medical assistance in public health
hospitals, health centers and clinics. There is already devastating effect of malaria on the
economy and on farm output and household incomes and as a result, the economic burden
attributed to malaria is considerably bigger than the burden inflicted by other diseases
(Andrade et al. 2022).

Critical findings are that the government expenditures on malaria control and schooling have
huge diminishing impact on malaria burden which confirms that malaria reducing poverty in
any malaria environment in a country is possible if the control activities are put in place and
well implemented. Good investment on malaria control programs have always shown major
economic returns because with a healthy population, economic productivity tends to increase.
The reason we can see definite explanations on the returns is because controlling malaria can
make an immediate contribution to a production and/or revenue increase by creating quantity
and quality of labor and especially through reducing sickness, death, weakness because of
malaria and every absenteeism from work (Head et al. 2017).

3.5  Effects of malaria on fertility

There are many documented and undocumented aggressive concerns for pregnant women
residing in malaria endemic areas. The most talked about is maternal anemia, accumulation
of parasites in the placenta and low birth weight which is a result of prematurity and
intrauterine growth obstruction, embryonic parasite exposure, newborn deaths, and genetic
infectivity. All of these have been linked to a preterm low birth weight. Reports and
researchers have indicated that about 80,000 to 220,000 infant mortalities are directly
associated and linked to malaria during pregnancy (Botto-Menezes et al. 2016). These have
raised a cause for alarm and pushes the need to employ efficient antimalarial interventions
that will not impact pregnant women throughout their antenatal care. Many people within
these vulnerable population are cognizant of the risks inflicted on them by malaria and



particularly on their fertility thus creating need for numerous ways on how prevention can be
exercised. It is evident that the most affected population within this vulnerable population are
expectant women and children below the age of five years.

One of the many ways that governments from malaria endemic areas have employed to fight
malaria is the launch of insecticide treated nets (ITNs) as means of fighting malaria. Their
advantages on lowering this load of malaria on expectant women and children have been
seen, however, the reports indicate that there is minimal usage of these ITNs and other
preventive measures and intervention within this vulnerable community. This has been
attributed to the cost of private buying of these ITNs and so the governments are encouraged
to source for help and provide these ITNs for free especially within the vulnerable
population. Other reasons attributed to minimal usage can be the negative opinions on the
chemicals used to treat them. On the other hand, inadequate use of health essential services,
especially prenatal care, and delivery care, leading to lost opportunities (Mbonye et al. 2006).
3.6  Effects of malaria on foreign direct investments

Researchers throughout history have established the suppression of financial links between
malaria endemic and non-malaria endemic zones which has created a negative isolation
effect. When foreign investors make measurable decisions on why they should not invest in a
country due to the impact of a disease such as malaria, the most affected people are the
vulnerable within these regions which affects the growth of the economy within those
regions. All these happens when investors shun these malaria endemic zones having concern
that they would contract the disease, and this concern is a sad reality, but it affects the
economy and the lively hoods of those vulnerable population that would have depended on
the investment. It is clearer that where there is attempt to encourage foreign investors to come
and invest in these malaria endemic areas, there will be little to no success whether the
investment sort is in production such as in mining, agriculture and manufacturing and this
cripple the economy especially when the labor force experiences the heavy burden of malaria
as a disease. Because of economic development of the global south especially in sub Saharan
Africa, countries need to encourage international trade for development, therefore finance is
critical component for any economic development to take shape, any hostile condition for any
foreign investor is likely to affect the economic growth of any particular country in a great
way and thus affect the household income (Moreno-Gutierrez et al. 2020).

4.0  Conclusions and Recommendations

4.1 Conclusions



The reality is that there is enough proof that malaria as a disease has major effects on the
agility and population growth as well as noticeable impact on economic growth and
development. People who permanently reside in malaria endemic regions have somehow
developed some sort of disease controlling immunity that have at some point reduce malaria
related diseases and death. Nevertheless, the cases of migrants or people going back to their
original endemic homes have heightened the threat of death and/or increased disease
infection. The status of attained adult immunity in protecting against malaria sickness and
death possibly hinders the development of labor between malaria endemic and non-malaria
endemic zones. This implies an economic cost because human movement permits labor to
move to regions where it is most beneficial and practically needed. If such movement are
hindered by malaria, then it limits and hinders needed skills for a particular region and thus
restrain maximization of worker productivity. Moreover, motivations to enlarge markets into
malaria endemic zones of the world will be lost if trade and commercialization exposes
people to a bigger threat and liability of malaria, an aspect that can dissuade long-term
economic development.

This study has found the significant burden of malaria on a country’s economic development.
Even though there are measures that the government of Kenya and the international
community has put in place to fight malaria and increase productivity which will lead to
economic development. The global malaria strategy of the World Health Organization
promotes regular chemoprophylaxis for expectant mothers in malaria endemic areas, though
this is still limited in Sub Saharan Africa.

4.1  Recommendations

The study has demonstrated that there are significant risks and burden of malaria experienced
among the vulnerable population in Kenya and based on these findings, the following

recommendations have been made for further actions:

. There is need for innovative involvement and education to bring about a change in
hehavior.t-ehangoothehaviorehange:
. Government should communicate to the citizens concerning the dangers of malaria

and  the primary, secondary and tertiary prevention programs through radios, televisions,
posters, and fliers at any local health facilities or identified public places.

. The cCreation of stakeholder groups_involves; interventions through aquitabledeguate

distribution of Insecticide Treated Nets to households with a poor socioeconomic status.

. Recommendation include the implementation of eEducation and awareness programs

on malaria.-are+recemmended:




. Encouraginge-the vulnerable populations to_engagebe-trvehved] in income generating
activities such as poultry raising, farming, and small-scale businesses among the rural
poor—community, which can enhance their financial. This, in turn facilitates the acquisition

of preventive measuresmeans-that-can-atd-them-n-buying-safety—measuresto control

malaria.

References

Alonso S, Chaccour CJ, Elobolobo E, Nacima A, Candrinho B, Saifodine A (2019) The
economic burden of malaria on households and the health system in a high

transmission  district of Mozambique. Malar J., 18:360.

Amboko B, Stepniewska K, Macharia PM, Machini B, Bejon P, Snow RW (2020) Trends in
health workers’ compliance with outpatient malaria case management guidelines
across malaria epidemiological zones in Kenya, 2010-2016. Malar J., 19:406.

Andrade MV, Noronha K, Diniz1 BPC, Guedes G, Carvalho LR, Silva VA, Calazans JA,
Santos AS, Silva DN, Castro MC (2022) The economic burden of malaria: A

systematic ~ review. Malaria Journal, 21:283.

Ayieko P, Akumu AO, Griffiths UK, English M (2009) The economic burden of inpatient
paediatric care in Kenya: household and provider costs for treatment of pneumonia,
malaria and meningitis. Cost Eff ResourAlloc., 7:3.

Bello-Bravo J, Dannon E, Agunbiade T, Tamo M, Pittendrigh BR (2013) The prospect of
animated videos in agriculture and health: A case study in Benin. International

Journal of Education and Development using Information and Communication

Technology, vol. 9, no. 3, p. 4.

Botto-Menezes C, Bardaji A, Dos Santos CG, Fernandes S, Hanson K, Martinez-Espinosa FE
(2016) Costs associated with malaria in pregnancy in the Brazilian Amazon, a low
endemic area where Plasmodium vivax predominates. PLoSNegl Trop Dis., 10,
e0004494.



Chege SM, Wang D (2020) The impact of technology transfer on agribusiness performance

in Kenya. Technology Analysis & Strategic Management, 32(3), 332-348.

Chima R, Goodman CA, Mills A (2003) The economic impact of malaria in Africa: A critical
review of the evidence. Health Policy, 63, 17-36.

Degefa T, Yewhalaw D, Zhou G, Lee M, Atieli H, Githeko AK, Yan G (2017) Indoor and
outdoor malaria vector surveillance in western Kenya: Implications for better
understanding of residual transmission. Malaria Journal, 16, 443.

Division of National Malaria Programme (2022) Kenya Malaria Programme: Mid-Term
Review. Nairobi: Kenya Ministry of Health; 2022.

Elnour Z, Grethe H, Siddig K, Munga S (2023) Malaria control and elimination in Kenya:
economy- wide benefits and regional disparities. Malaria Journal, 22:117.

Endo N, Yamana T, Eltahir EA (2017) Impact of climate change on malaria in Africa: A
combined modelling and observational study. The Lancet, 389, S7.

Fana S, Bunza M, Anka S (2015) Prevalence and risk factors associated with malaria

infection among pregnant women in a semi-urban community of north-western Nigeria.

Infect Dis Poverty, 4:4-8.

Gallup L and Sachs D (2001) The economic burden of malaria.The American Journal of
Tropical Medicine and Hygiene, 64:2, 85-96.

Hailu A, Lindtjorn B, Deressa W, Gari T, Loha E, Robberstad B (2017) Economic burden of
malaria and predictors of cost variability to rural households in south-central Ethiopia.
PLoS ONE, 12: e0185315.

Halliday KE, Okello G, Turner EL (2014) Impact of intermittent screening and treatment for
malaria among school children in Kenya: a cluster randomized trial. PLoS Med., 11:1-
16.

Hay S, Guerra C, Tatem A (2005) Urbanization, malaria transmission and disease burden in
Africa. Nat Rev Microbiol 3, 81-90.

Head MG, Goss S, Gelister Y, Alegana V, Brown RJ, Clarke SC (2017) Global funding

trends for malaria research in sub-Saharan Africa: A systematic analysis. Lancet Glob

Health., 5:e772-81.

Juma E, Dejan Z (2011) Changes in health workers, malaria diagnosis and treatment practices
in Kenya. Malaria Journal, 10: 1.

Kenya National Bureau of Statistics (KNBS) (2018) Economic survey 2018. Nairobi, Kenya.



Kepha S, Nikolay B, Nuwaha F (2016) Plasmodium falciparum parasitaemia and clinical
malaria among school children living in a high transmission setting in western Kenya.
Malar J., 15, 1-13.

Mbonye AK, Neema S, Magnussen P (2006) Preventing malaria in pregnancy: A study of
perceptions and policy implications in Mukono district, Uganda. Health policy and
planning, 21(1), 17-26.

Moreno-Gutierrez D, Rosas-Aguirre A, Llanos-Cuentas A, Bilcke J, Barboza JL, Hayette MP
(2020) Economic costs analysis of uncomplicated malaria case management in the
Peruvian Amazon. Malar J., 19:161.

Mugo, P., Onsomu, E., Munga, B., Nafula, N., Mbithi, J., & Owino, E. (2018). An

assessment  of healthcare delivery in Kenya under the devolved system. Special Paper No

19.  Nairobi, Kenya: Kenya Institute for Public Policy Research and Analysis.

National Malaria Control Programme (NMCP), Kenya National Bureau of Statistics (KNBS)
and International. Kenya Malaria Indicator Survey (2015) Nairobi, Kenya, and
Rockville, Maryland, USA: NMCP, KNBS, and ICF International.

Oladeinde BH, Omoregie R, Olley M (2012) Malaria and anemia among children in a low
resource setting in Nigeria. Iran J Parasitol., 7, 31-7.

Onyia VU, Ughasoro MD, Onwujekwe OE (2020) The economic burden of malaria in
pregnancy: a cross-sectional study. J Matern Fetal Neonatal Med., 33:92-5.

Shretta R, Avancena AL, Hatefi A (2016) The economics of malaria control and elimination:
A systematic review. Malar J., 15:593.

Sicuri E, Vieta A, Lindner L, Constenla D, Sauboin C (2013) The economic costs of malaria
in children in three sub-Saharan countries: Ghana, Tanzania and Kenya. Malar J.,
12:307.

U.S. President’s Malaria Initiative Kenya Malaria Profile (2022) Kenya malaria profile, 1 —

26.

WHO (2003). The Africa Malaria Report. 20 Avenue Appia, 1211 Geneva 27, Switzerland.

WHO (2015) World Malaria Report 2015. 20 AvenueAppia, 1211 Geneva 27, Switzerland.

WHO (2021) World malaria report 2021. Geneva: World Health Organization.

World Health Organization (2014).World Malaria Report. Geneva, World Health
organization.

Yerushalmi E, Hunt P, Hoorens S, Sauboin C, Smith R (2019) Exploring the use of a general
equilibrium method to assess the value of a malaria vaccine: an application to Ghana.
MDM Policy Pract. 2019;4:2381468319894345.






