Key messages

Irrigation farming is
important in addressing food
security but may escalate
vector-borne diseases

(VBD) prevalence in the
surrounding communities.

A systematic review study
on interventions to control
VBDs in irrigation schemes
revealed successes in
reducing vector densities,
VBD risk and VBD
prevalence.

VBD control and
management can be
integrated into dams and
irrigation schemes even after
their establishment.

Addressing VBDs around
irrigation schemes improves
the health of communities
and consequently
agricultural productivity.
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Integrating vector-borne disease
control in irrigation farming:
Balancing food security and
vector-borne disease prevalence
reduction in sub-Saharan Africa

Climate change in sub-Saharan Africa (SSA) has made rainfed agriculture
undependable threatening food security, compelling many countries to intensify
construction of dams and irrigation schemes as a response. However, this
environmental modification has raised concerns of steady transmission and
amplification or introduction of new vector-borne infectious diseases (VBD) in

surrounding areas [1].

VBDs like malaria, yellow fever, dengue, schistosomiasis and human African
trypanosomiasis (HAT), are human illnesses caused by parasites, including
viruses and bacteria, which are transmitted by living agents (vectors) such
as mosquitoes, snails, ticks, tsetse flies and lice [2]. VBDs account for 17% of
the global burden of all infectious diseases and cause over 700,000 deaths
annually [3].

Evidence emerging in SSA shows that VBDs are widespread, many are co-
endemic and are a major cause of deaths in under 5 children. Dams and irrigation
schemes create new habitats for aquatic vectors leading to their increase, hence
increasing VBD risk and prevalence in communities around them. However,
integrating VBD control and management interventions in irrigation schemes

could reduce the VBD prevalence in these areas.

A systematic review was conducted to explore the applicability and value of
integrating various VBD control interventions in irrigation schemes/systems.
An analysis was made of studies involving populations in irrigation areas
and controlling/managing VBDs with various interventions in SSA. However,
available data in SSA was limited to interventions that control and manage

malaria, schistosomiasis and onchocerciasis.

Controlling vector-borne diseases in Malawi
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Applicable VBD control
interventions in irrigation areas

The study found various VBD control interventions applicable
in irrigation areas in SSA which controlled malarig,
schistosomiasis and onchocerciasis resulting in a reduction
in vector densities, VBD risk and VBD prevalence. These
inferventions include larval source management (LSM), mass
drug administration (MDA), long-lasting insecticide-treated
nets (LLINs), indoor residual spraying (IRS), mollusciciding,
biological control, social behaviour changes and a
combination of two or more interventions also known as

integrated vector management (IVM).

© Integrated Vector Management (IVM)

IVM reported remarkable success in schistosomiasis and
malaria control and management in irrigation areas in
Kenya, Sudan and Tanzania. Much success was due to
the complementarity of interventions [4]. However, it was
noted that some IVM interventions may not yield desirable
results prompting careful consideration of other factors when
identifying the interventions to combine. These factors are
geographical setting, community participation and capacity

building.

© Larval Source Management (LSM)

LSM reported mixed success in Gambia and Ethiopia with
tangible effectiveness registered in reducing pupal stage

malaria vectors but very limited on adult vectors [5]. Same

observation was noted in Tanzania [6]. Other reviews in
Africa [7], [8], together with the WHO [9], recommended
LSM as a supplementary measure alongside the core

interventions. Factors for LSM success were strong local
partnership, meticulous planning and reliable funding for
the initiatives [ 10].

© Indoor Residual Spraying (IRS)

Regardless of being chemically stabilised or not, IRS
was notably highly effective in VBD reduction and is
particularly attributed to malaria prevalence reduction
in Africa. However, in Kenya, it was observed that
agricultural practices involving all year-round irrigation

such as sugarcane farming compromise its effectiveness.

© Long-Lasting Insecticide-Treated Nets (LLINs)

LLINs, particularly where coverage is high, were effective
in reducing malaria cases as recorded in a study in
Malawi. lts effectiveness was however compromised by
communities’ closeness to irrigation schemes [11].

© Mass Drug Administration (MDA)

MDA also registered mixed results, with onchocerciasis
in Burkina Faso recording effectiveness [12] but
schistosomiasis in Kenya recording insignificant change
[13]. However, in another study, an MDA programme in

Sierra Leone recorded onchocerciasis microfilaridermia

(MF) prevalence reduction [14], and an MDA intervention




on schistosomiasis in Malawi reported positive results after
strategic population targeting by extending coverage to

communities and schools [15].

© Mollusciciding

Use of pesticides in reducing snails was noted to be effective
in reducing schistosomiasis prevalence on irrigation farms in
Zimbabwe. This improved the health of farm workers, resulting
in labour efficiency, positively impacting on agricultural

productivity [16].

© Behavioural Change

Water, sanitation and hygiene (WASH) behavioural change
practices that reduced water contact behaviours amongst
pupils in Uganda reportedly reduced Schistosoma cases
among them [17]. However, it was noted that risky behaviours
are difficult to address, since they are often performed in

response to systemic deficits in resources

© Biological Control

Apart from being successful, biological control by use of
natural predators was deemed inexpensive, environmentally
friendly, and nontoxic to many non-target organisms. An
example was the case of native prawns in the control of
snails which led to schistosomiasis prevalence decline around

Diama dam in the Senegal river basin [18].

Value of VBD integration in
irrigation farming

The study noted that most irrigation schemes were established
to respond to food security with little consideration of their
health impacts on communities around them. Regardless,
the review demonstrated that VBD control and management
interventions can be integrated even after construction of the
irrigation schemes. Reducing VBD prevalence improves health
outcomes of communities around the irrigation schemes. There
is reduced disease burden, improved attendance in school-
going children and saving costs of treating VBD cases. This
leads to a healthy workforce which brings labour efficiency
on the irrigation schemes resulting in improved agricultural

productivity.

Recommendations

To balance the need for food security through
irrigation farming, while controlling VBD,

policymakers should do the following:

Ministries of health, water and agriculture
should consider making VBD control and
management part of the irrigation farming
system. This would be through integrating

VBD control into irrigation-related policies.

Ensure community participation in VBD
control interventions around irrigation
schemes. This will result in swift and higher
adoption of VBD control and management

practices by communities.

The Ministry of Health should strategically
target populations in VBD control
interventions in irrigation areas to avoid

escalating drug and pesticide resistance.

Encourage researchers to investigate the
applicability of VBD control interventions
in irrigation areas beyond malaria,

schistosomiasis and onchocerciasis.
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