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Abstract

Background: Integrated vector management (IVM) is increasingly being recommended as an option for
sustainable malaria control. However, many malaria-endemic countries lack a policy framework to guide and
promote the approach. The objective of the study was to assess knowledge and perceptions in relation to current
malaria vector control policy and IVM in Uganda, and to make recommendations for consideration during future
development of a specific IVM policy.

Methods: The study used a structured questionnaire to interview 34 individuals working at technical or policy-
making levels in health, environment, agriculture and fisheries sectors. Specific questions on IVM focused on the
following key elements of the approach: integration of chemical and non-chemical interventions of vector control;
evidence-based decision making; inter-sectoral collaboration; capacity building; legislation; advocacy and
community mobilization.

Results: All participants were familiar with the term IVM and knew various conventional malaria vector control
(MVC) methods. Only 75% thought that Uganda had a MVC policy. Eighty percent (80%) felt there was inter-
sectoral collaboration towards IVM, but that it was poor due to financial constraints, difficulties in involving all
possible sectors and political differences. The health, environment and agricultural sectors were cited as key areas
requiring cooperation in order for IVM to succeed. Sixty-seven percent (67%) of participants responded that
communities were actively being involved in MVC, while 48% felt that the use of research results for evidence-
based decision making was inadequate or poor. A majority of the participants felt that malaria research in Uganda
was rarely used to facilitate policy changes. Suggestions by participants for formulation of specific and effective
IVM policy included: revising the MVC policy and IVM-related policies in other sectors into a single, unified IVM
policy and, using legislation to enforce IVM in development projects.

Conclusion: Integrated management of malaria vectors in Uganda remains an underdeveloped component of
malaria control policy. Cooperation between the health and other sectors needs strengthening and funding for
MVC increased in order to develop and effectively implement an appropriate IVM policy. Continuous engagement
of communities by government as well as monitoring and evaluation of vector control programmes will be crucial
for sustaining IVM in the country.
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Background
Vector control is among the key strategies that are
widely promoted by the World Health Organization
(WHO) and the Roll Back Malaria Partnership (RBM)
for prevention and reduction of malaria [1-3]. The other
strategies include early diagnosis and prompt treatment
of malaria cases, mainly using artemisnin-based che-
motherapies (ACTs), and intermittent preventive treat-
ment in pregnancy [3]. Vector control protects people
by preventing, reducing or interrupting the transmission
of malaria [1]. There are many different methods of
malaria vector control available, including insecticide-
treated nets (ITNs), long-lasting ITNs (LLINs) and
indoor residual spraying (IRS) [4-7]. While ITNs, LLINs
and IRS involve the use of chemical insecticides, some
of the other methods of controlling larval or adult mos-
quitoes apply biological control techniques or environ-
mental management [8,9].
WHO recommends the use of appropriate combinations

of non-chemical and chemical methods of malaria vector
control in the context of integrated vector management
(IVM) [10]. An IVM approach is pragmatic in that it offers
a menu of vector control methods which can be applied in
various combinations to suit different ecological and
socioeconomic settings. Besides, by using a range of differ-
ent methods, it is possible to effectively target vectors at
different stages in their life cycle, for instance, as larvae
and pupae in mosquito breeding habitats, or at certain
times during the host-seeking and resting behaviour of
adult mosquitoes [11]. On the other hand, reliance on
only one vector control method is, in the long term,
usually unsustainable for a variety of reasons, most notably
insecticide resistance and adverse health and environmen-
tal impacts in the case of the use of chemical control [8,9].
In 2004, WHO published the “Global Strategic Frame-

work for Integrated Vector Management”, spelling out the
principles, objectives and requirements of IVM. The docu-
ment underscores the purpose of IVM as improving the
efficacy, cost-effectiveness, ecological soundness and sus-
tainability of vector control [10]. IVM is defined in the
document and in a subsequent ‘WHO Position Statement
on IVM’ as “a rational decision-making process for the
optimal use of resources for vector control” [12].
This current paradigm of IVM identifies several key ele-

ments for successful implementation of the approach
[10,13]. They include: integration of non-chemical and
chemical vector control methods and their integration
with other disease-control measures; evidence-based deci-
sion making using methods based on sound knowledge of
factors influencing local vector biology, disease transmis-
sion and morbidity; capacity building including develop-
ment of adequate human resources, training and career
structures at national and local level to manage IVM
programmes; strengthening collaboration within the

health sector and with other public and private sectors
whose actions and policies might have important implica-
tions for vector control; engaging local communities and
other stakeholders; and, creating a public health regulatory
and legislative framework to reinforce IVM.
On the basis of the current definition, therefore, IVM for

malaria control does not merely focus on how to techni-
cally combine different mosquito control methods, as may
have been the impression from earlier descriptions and
diagrammatic illustration of the concept [14]. Rather, the
approach is viewed as also involving programme manage-
ment aspects implied in the various key elements high-
lighted above, and without which the integration
of mosquito control methods may not be sustainable
(Figure 1). However, from an implementation and practi-
cal point of view, the present diagrammatic interpretation
of IVM for malaria control differs from another, perhaps
most recently published, generalized illustration of IVM
[13] by visually emphasizing the centrality of the integra-
tion of mosquito control methods relative to the other key
elements of the approach. Furthermore, monitoring and
evaluation is shown in the illustration as being essential
for the successful implementation of all the integral com-
ponents of IVM.
Unfortunately, IVM has not been adopted by national

malaria control programmes (NMCPs) of most countries
largely due to a lack of country-specific policies to guide
the development and implementation of the approach
[11,15]. In an effort to overcome such hurdles, WHO
has, in collaboration with various stakeholders, contin-
ued to explore ways of assisting NMCPs to promote

Figure 1 Diagrammatic representation of integrated vector
management (IVM) for malaria control.
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IVM, including the publication of an IVM handbook
and guideline documents on IVM and IVM policy
development [16,17].
In practical terms, policy development in the health

and other sectors usually proceeds in an incremental and
iterative manner [18-20]. Accordingly, an IVM policy
process would need to take cognizance of and build on
existing health sector and other sectors’ policies [21]. It
also should include consultation with key stakeholders in
order to effectively address challenges related to diverse
and often competing health, social and environmental
objectives [22]. It is in this context that the study was
conducted in Uganda. The country does not have a speci-
fic and detailed IVM policy framework although it has an
overall Malaria Control Strategic Plan that covers various
aspects of vector control [15]. Furthermore, Uganda is
among countries in Africa with the highest burden of
malaria infections and malaria related deaths [23,24].
The objective of the study was to assess knowledge

and perceptions in relation to current malaria vector
control policy and IVM in Uganda, and to make recom-
mendations for consideration during future formulation
of specific IVM policy.

Methods
The study used qualitative and descriptive methodology.
A structured questionnaire was developed and used to
interview key stakeholders in November 2010. The
respondents were based in Kampala and Entebbe, Ugan-
da’s capital and second largest cities, respectively.

Selection of the study population
Interviews were purposefully conducted among profes-
sionals working in health and other sectors whose activ-
ities and policies can directly or indirectly impact on
malaria vector control [25-28]. The study population
comprised of 34 individuals working at senior technical
or policy-making level and distributed among the differ-
ent sectors as follows: Health, 23; Environment, 3; Agri-
culture, 1; Fisheries, 6; NGO, 1. The majority of the
participants worked in government departments includ-
ing the national malaria control programme (NMCP)
while the rest were from universities and NGOs. One
participant was from WHO.

Survey structure and administration
The questionnaire had 21 open-ended and 31 close-
ended questions. It was divided into the following four
sections, each targeted at a different aspect of malaria:
1. The first section examined general malaria knowl-

edge through questions about knowledge of mosquito
ecology, malaria epidemiology and socioeconomic deter-
minants of malaria.

2. The second section assessed the participants’ basic
knowledge and opinions in relation to malaria vector
control (MVC) policy in Uganda, including questions
about the deficiencies and successes of MVC policies, as
well as how policies could be improved.
3. The third section focused on different methods of

MVC, including participants’ familiarity with and impor-
tance rankings of the various methods currently
available.
4. The fourth and final section explored the different

key elements of IVM as set out by WHO. These include
integration of chemical and non-chemical methods, evi-
dence-based decision making, inter-sectoral collabora-
tion, capacity building, legislation, social mobilization
and advocacy.
An informed consent letter was presented to each per-

son participating in the interviews to inform them about
the nature of the study and how the information they
provided would be used in the final report. All partici-
pants accepted the conditions and signed the consent
form. Participants were interviewed privately and
individually.

Data handling and analysis
Responses from the interviews were recorded and writ-
ten down by the interviewer and compiled with the use
of Microsoft Excel. The software was also used for data
analysis using descriptive statistics.

Results
Malaria knowledge
All participants in the study showed good knowledge of
malaria when responding to the questions asked to test
their basic understanding of the disease. They also indi-
cated that malaria was an important health issue in
Uganda. All participants indicated that Anopheles mos-
quitoes were the only known carriers of the malaria para-
site. When asked to indicate when malaria was the most
serious in Uganda, 85% of participants said it was a few
weeks after the rains, coinciding with increased malaria
vector populations. The remaining 15% however felt that
malaria was a problem throughout all the seasons. These
participants reasoned that the climate in Uganda was
favourable for mosquito breeding all year round,
although peak mosquito populations occurred a few
weeks after the rains. This was reinforced by participants
stating that Uganda had many wetland areas and that the
country was situated on the Equator and thus experi-
enced rains throughout the year. It was also observed
that poor drainage of water in towns and rural areas
increased the number of mosquito-breeding sites. One
participant also mentioned that, due to climate change,
the number of areas suitable for mosquito breeding had
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increased in Uganda, thereby increasing malaria endemi-
city, which resulted in high infection rates throughout
the year.
When participants were asked about the regions they

thought were the worst affected by malaria infections, they
indicated a wide range of areas. These included northern,
eastern, western and south-western areas of Uganda. They
specifically named areas such as Apac, Tororo, Kap-
chorwa, Lango, Oyam, Buraro, Pader and Kiboga. The
northern regions of Uganda were specifically mentioned as
having the worst incidence of malaria. One participant sta-
ted that, due to the environmental conditions in Uganda,
prevalence was high throughout the country.
When asked to identify the two population groups

that were at the highest risk of serious illness or death
due to malaria, the majority of participants selected
pregnant mothers and infants under five as the most
likely groups, with 48% and 50% respectively. The per-
centage of responses for the elderly and teenage children
was 1% in both cases.
As regards malaria control, 76% of participants felt that

a combination of drug therapy and malaria vector control
was the best approach of reducing the incidence of
malaria infections. Those who considered vector control
as being the best approach constituted 21% of the partici-
pants while those in favour of drug therapy were 3%.
When asked why participants thought that a combination
of both methods should be used, many replied that to
efficiently reduce malaria infections, one needed to
remove the source of infection as well as cure existing
infections, and that tackling the malaria problem with all
known methods of control would have the greatest
impact on reducing infection rates. One participant
selected drug therapy alone as the best method, giving
the reason that drugs are readily available and that
proper vector control is not always implemented. Those
supporting vector control as the best approach stated
that for Uganda, controlling malaria sources was a sim-
pler option to implement. They also argued that preven-
tion was better than cure and would reduce the burden
of curative measures.
Ninety-seven percent (97%) of participants thought

that poor socioeconomic status has an impact on increas-
ing the risk of malaria infection of certain population
groups. These groups included the impoverished and
uneducated rural populations, as well as those in the agri-
cultural sectors. Lack of proper sanitation, inability to
afford malaria vector control measures and anti-malarial
drugs, limited knowledge of prevention and treatment,
poor access to interventions and proper nutrition and the
isolation of rural communities were given as some of the
reasons. One person stated that: “as long as Africa
remains poor and uneducated, malaria will remain a
problem.”

Malaria vector control policy
All the participants said that they were familiar with the
term vector control, although only 75% thought that
Uganda had a MVC policy. The majority of participants
voiced the opinion that the MVC policy was only some-
what effective. Some of the reasons given for this
response were as follows:
• MVC services not reaching all the communities

affected by malaria;
• Lack of will and support from government for MVC;
• MVC budget not sufficient to deal with malaria

infections properly;
• Neighbouring countries not working together to

apply the same methods of control;
• Limited use of various control methods and too

many constraints on budget to effectively scale up MVC
methods;
• High dependence on outside funding;
• Poor or lack of sanitation;
• Lack of education on use of MVC methods and drug

therapies;
• Poor availability of drugs and MVC interventions;
• Current MVC methods are ineffective and were

implemented too late;
• Expertise and institutional structures are available,

but MVC is not recognized.
Some participants, however, felt that the current

approach to MVC was highly effective, citing good
results from programmes that have been implemented,
and that a combination of ITNs and IRS has been
shown to be effective. Those participants that indicated
that they thought the approach to MVC was not effec-
tive indicated that the different components of MVC are
poorly integrated and that interventions do not reach all
the affected communities, as well as stating that current
methods are ineffective and the policies are not being
applied.
Forty-eight percent (48%) of the participants felt that

Uganda’s approach to MVC was better than that of
neighbouring countries with similar malaria situations.
The percentage of participants who were unsure how
Uganda compared to other countries was 27% while
15% thought the country fared unfavourably and had
poorer coverage than surrounding countries. Nine per-
cent (9%) thought that Uganda’s approach was the same
as that of neighbouring countries. Around a third of
people were unsure on how Uganda was fairing in com-
parison to other countries. The remaining participants
who felt that Uganda compared unfavourably or were at
the same level said so because Uganda uses different
methods of MVC
When participants were asked whether they thought

the UN Millennium Development Goal (MDG) related
to malaria (Target 6 C: Have halted by 2015 and began
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to reverse the incidence of malaria and other major dis-
eases) [29] was achievable, 88% responded unfavourably
(Figure 2a). Many respondents reasoned that Uganda’s
malaria problems were just too big to deal with at cur-
rent intervention levels, feeling that a massive scale-up
in drug and vector control methods would be the only
way to achieve the MDG. Budgetary constraints, poor
political will, corruption, ineffective interventions and
coverage, drug resistance, ignorance and poverty were
just some of the obstacles identified by participants as
standing in the way of Uganda achieving the MDGs.

Malaria vector control methods
All persons participating in the study showed good
knowledge of the various methods used for MVC. All
participants were familiar with IRS, as well as the use of
mosquito repellents on one’s self. When asked to
arrange all the current methods of MVC in order of
their perceived effectiveness, participants only ranked
those methods with which they were familiar. Counting
the number of times a method was placed in a certain
position, the list in descending order of perceived effec-
tiveness was as follows: IRS, LLINs, ITNs, environmental

management, larviciding, use of mosquito repellents in
the house, use of mosquito repellents on one self, biolo-
gical control.
Participants were also asked to indicate the methods

they thought could cause more harm than good if not
managed properly. IRS was ranked highest in this
regard, followed by larviciding, biological control, envir-
onmental management and ITNs (Figure 2b). All parti-
cipants gave reasons why they thought any of the above
mentioned methods may be harmful, indicating some of
the following perceived effects for the different methods:
IRS
Insecticides, e.g. DDT, are toxic and often inadvertently
lead to development of vector resistance; can contami-
nate food; environmental contamination; people are
easily exposed to the toxic chemical; ethical considera-
tions in terms of diseases caused by sprays; poor man-
agement can lead to disaster; people don’t follow proper
guidelines and get overexposed; ecosystem damage can
harm industries, e.g. fisheries; can affect biodiversity.
ITNs & LLINs
Freshly treated nets may contaminate people, with long
lasting effects.

Figure 2 Participants’ responses regarding: a) whether the Millennium Development Goal for Malaria (Target 6 C) will be achieved by
2015; b) the relative potential danger of vector control methods if not managed properly; c) inter-sectoral collaboration in malaria
vector control; d) how often research is used to make policy changes; and, e) aspects of capacity and their relative need for
strengthening. (n = 34).
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Larviciding
Contamination of environment if concentrations incor-
rect; Incorrect formulations can lead to vector resis-
tance; Fisheries contaminated; Persistent insecticides;
Long biodegradation time; Can be ineffective at times;
Can contaminate water sources.
Biological control
Can contribute to disruption of ecosystems.
Environmental management
May affect other species; can create more breeding sites.

Integrated vector management
When the participants were asked whether they were
familiar with the term IVM, all responded that they did,
with 45% indicating that they knew the definition of IVM
as set out by WHO. All the participants felt that IVM was
very important for successful MVC.
When asked whether there was inter-sectoral collabora-

tion in relation to IVM in Uganda, 80% of the participants
said that they thought so, but the majority ranked that col-
laboration as moderate or poor (Figure 2c). Some of the
reasons given for the moderate or poor collaboration
included: financial constraints; difficulties in involving all
possible sectors; political differences; lack of facilities and
sensitization; a culture of organizational independence;
poor planning and communication; poor report sharing
and monitoring and evaluation; lack of commitment.
Sixty-seven percent (67%) of participants responded that

communities were actively involved in interventions for
malaria control. Participants indicated that when commu-
nities are actively engaged by government in implementing
mosquito control interventions, they are more accepting of
it. Where little is done by government to inform the popu-
lation about interventions, there is resistance from the
communities. Participants pointed out that, the more the
effort regarding sensitizing and educating a community,
the more readily the community will cooperate in the
interventions. Some organizations that participants sug-
gested should become involved in order to strengthen
community mobilization included religious institutions,
cultural institutions, media, donors, Village Health Teams
(VHT) and the private sector.
Forty-eight percent (48%) of the participants felt that the

use of research results for evidence-based decision making
in vector control interventions in Uganda was inadequate
or poor. Thirty-eight percent (38%) thought the use was
sufficient while 12% considered it very good. Similarly, the
majority felt that malaria research in Uganda is rarely used
to facilitate policy changes (Figure 2d). In the case where
it was, 45% felt the process was slow, 17% moderately
slow, 28% relatively quickly and 10% very quickly.
When asked what Uganda’s current capacity for MVC

was with regard to expertise, research and training facil-
ities, finances and health system infrastructure, the former

two received favourable rankings, with the majority of par-
ticipants ranking finances and health system infrastructure
as below sufficient. Finances were indicated as the aspect
of capacity least able to deal with the challenges of IVM
and in greatest need of strengthening (Figure 2e). The
health, environment and agricultural sectors were given as
examples of areas that require the greatest improvement
in order for IVM to be better implemented and more
effective.
Seventy-five percent (75%) of participants were of the

opinion that MVC policies being put in place to support
IVM were being adhered to, with all the participants
agreeing that such policies were necessary. Some sugges-
tions were made by participants for formulation of specific
IVM policy. They included revising any IVM-related poli-
cies into a single unified IVM policy and using legislation
to improve enforcement among development projects
such as those dealing with irrigation and infrastructural
development. Making the policies for IVM mandatory for
relevant organizations and stakeholders, sensitizing the
populace and imposing fines to limit resistance to inte-
grated malaria vector control methods were among sug-
gestions made to improve adherence.
The final question asked participants to rank the differ-

ent key elements of IVM in order of most to least impor-
tant. The results were: research for evidence-based
decision making; inter-sectoral collaboration; social mobi-
lization and capacity building (both were ranked as equally
important); legislation. Participants indicated that they
thought the various key-factors were not independent of
each other, but were all interlinked and could have pro-
found effects on each other. One participant went as far as
suggesting that the key factors were cyclic and that contin-
ual evaluation and strengthening were necessary and
should be done for IVM to be effective. One of the key
factors most mentioned in conjunction with the other
factors was legislation.

Discussion
None of the key elements of IVM [10] was reported at the
time of the study as being optimally implemented in MVC
in Uganda. For instance, evidence-based decision making
was not being commonly used at the programmatic level
to select vector control interventions, or in the more gen-
eral formulation of malaria control policy. Inter-sectoral
collaboration and community participation were also per-
ceived as being poor while there was a notable lack of
monitoring and evaluation related to MVC. Furthermore,
shortage and uncertainty of financial resources as well as a
poor health system infrastructure were identified as major
impediments to implementation of IVM. The results, how-
ever, indicated that the majority of the participants knew
the importance of MVC and the need for using an IVM
approach. Considering that many participants were from
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the Ministry of Health, and some even from the National
Malaria Control Programme, the disconnect between pol-
icymakers’ good knowledge of IVM and the lack of imple-
mentation of the approach pointed to the need for greater
investment in implementation science research related to
malaria interventions [30]. The results also confirmed
what has previously been reported about the lack of a
clear IVM policy in Uganda [15].
Regarding the choice and integration of vector control

interventions, the most effective methods were considered
to be ITNs/LLNs and IRS. Larviciding and environmental
management were regarded as important interventions
although not routinely implemented. An area of great con-
cern for participants was the use of DDT for IRS, as evi-
denced by responses as to which vector control method
participants thought had the biggest potential for harm, if
not managed properly. DDT has been associated with ser-
ious consequences to human health if used indiscrimi-
nately for pest control [31], or even when only limited to
IRS for malaria vector control [32]. Furthermore, contami-
nation of crops with DDT can have negative economic
consequences as it may lead to a rejection of food and
other products intended for the export market [33]. Insec-
ticides such as DDT therefore require careful monitoring
in order to mitigate unintended negative effects, and also
to forestall development of insecticide resistance in
malaria vector populations [34].
While the concern about DDT was perhaps an indica-

tion of a general awareness in Uganda about the negative
health and environmental impacts of chemical pesticides,
it warrants further research as it could also have been sim-
ply due to political controversy surrounding the use of
DDT [24,35]. Conducting prior environmental assess-
ments for vector control interventions and putting in
place a monitoring and evaluation system to aid in detec-
tion of resistance and informed decision making can have
great cost-saving benefits in the long term, as well as
ensuring the longevity of public health insecticides cur-
rently in use [36].
When asked about the current level of research being

done, half of participants felt it was inadequate. However,
when it came to research being used to facilitate changes
in policy when there was need to adapt current interven-
tions to changing malaria vector or disease situations, par-
ticipants indicated that such policy changes happened only
rarely or sometimes. This slow translation of research into
policy changes can result in waste of resources as has been
observed in some southern African countries, where inter-
ventions that are no longer working effectively are still
used [37].
Through responses from participants, it became clear

that more needs to be done to monitor effectiveness of
interventions. Generally, monitoring and evaluation are
necessary in order to improve the efficiency and

effectiveness of health interventions and their manage-
ment, including those for malaria vector control [38,39].
On inter-sectoral collaboration, a few participants

commented that there was a lack of shared goals and
resources among the various sectors, most notably the
health, environment and agricultural sectors. Their
recommendation was that the health sector or a special
task force should be assigned the role of coordinating
IVM between these sectors. Appointing a multidisciplin-
ary team to aid in horizontal communication between
different sectors has been shown to be effective in pro-
moting and facilitating inter-sectoral cooperation in
public health [40]. It has also been previously recom-
mended for implementation of IVM [39].
Traditionally, legislators have viewed sectors as sepa-

rate areas, compartmentalizing them and leaving only
small areas for cooperation. This has only recently
begun to change, with focus moving toward integration
[41]. Legislation might thus be an effective way of
encouraging cooperation among sectors, while at the
same time spelling out the mechanisms and challenges
on how it is achieved [42].
Nevertheless, it is important that a sector does not

become overly preoccupied with collaborative efforts to
a point of being ineffective in performing its core func-
tions. Continual improvement of collaboration through
informal networking and formalised and structured
planning is seen as one of the best methods of enhan-
cing institutional organisation [40]. One participant
emphasized that different sectors should not only share
practices, but work to improve communication between
them to strengthen cooperation. The agricultural sector
as well as the Ministry of Works, which is responsible
for sanitation in Uganda, were mentioned specifically by
participants as having poor practices that promote mos-
quito breeding [43]. This is a good example of where
not only shared knowledge but also shared resources
can promote IVM, especially since the creation of irriga-
tion and sanitation systems falls outside the jurisdiction
of the Ministry of Health.
On the basis of the interview results and available lit-

erature, Uganda should form multi-sectoral coordinating
committees to oversee and facilitate cooperation
between the various sectors at the national and district
levels [16,44]. Decentralized organizing committees have
generally been shown to achieve their designated goals
efficiently because of a better focus on local needs of
the communities within which they operate [45]. The
use of decision analysis support tools can also bring
together stakeholders with competing health, environ-
mental and economic objectives to evaluate various
options and their trade-offs (22).
Although legislation was placed last when participants

were asked to rank the various key elements of IVM,

Mutero et al. Malaria Journal 2012, 11:21
http://www.malariajournal.com/content/11/1/21

Page 7 of 10



many participants viewed it as a powerful factor for
effective implementation of the approach. All partici-
pants agreed that legislation was necessary and needed
to be improved upon in Uganda. However, using legisla-
tion to enforce community participation should perhaps
only be considered as a last option, with emphasis rather
being placed on educating communities to more will-
ingly improve participation [46]. Generally legislation
can play a useful role in guiding the implementation of
all the key elements of IVM [47].
As regards MVC-related capacity building needs, the

study results corroborated previous observations that
Uganda had the necessary entomological expertise to com-
bat malaria and other vector-borne diseases [48]. Unfortu-
nately, such expertise on its own would not be sufficient
to overcome the challenges of IVM implementation unless
facilitated by well defined career pathways for vector spe-
cialists and an appropriate vector control infrastructure.
Generally, the following four types of capacities are needed
in a systems-based approach to health research and devel-
opment [49,50]: human capacity, i.e. individual skills and
creativity; physical capacity, i.e. laboratories and equip-
ment; organizational capacity, including management,
strategies and decision-making capabilities; and social and
governmental capacity, i.e. the requisite financial, social
and political support for research. Addressing deficiencies
in all the four areas of capacity would be necessary for the
successful implementation of MVC for malaria control in
Uganda. It is worth noting that the lack of funds as cited
in the present study reinforces the need for strengthening
IVM’s key element on inter-sectoral collaboration in order
to share not only technical expertise but also the financial
cost of sustaining MVC.
While the above factors mainly relate to institutional

capacity building, it would be equally important to keep
malaria knowledge among communities in Uganda at a
high level. The problem of illiteracy, particularly in rural
settings, was mentioned by participants as creating high
risk population groups that are affected the most by
malaria. Studies elsewhere have shown that as malaria in a
community decreases, so does the awareness of the dan-
gers of the disease, which could in turn lead to an increase
in the incidence of cases due to failure to observe the
necessary measures [51].
Regarding monitoring and evaluation, it is recom-

mended that Uganda should train teams at the village
level to undertake basic monitoring of MVC among com-
munities, as was done in the past as part of the country’s
efforts to reduce HIV/AIDS [52]. Timely reporting of
information has been found in neighbouring Tanzania as
aiding malaria control programme managers in the
prompt identification of problems that arise during
implementation of interventions [53]. Such village-level
feedback could be crucial in helping programme

managers in Uganda to assess whether or not particular
IVM initiatives are successful.
Finally, it was obvious from the results that IVM pol-

icy development in Uganda would have to take into
consideration the prevailing political and socio-eco-
nomic context to ensure implementation. Both poverty
and political agenda were viewed as constituting critical
barriers to implementation of currently available vector
control methods. Interest in understanding the political
and social dimensions of policy making in sectors which
traditionally relied on having only compelling scientific
evidence in order to institute any policy changes has
been growing. The trend has in recent years been dis-
cussed in detail for policy processes in general [19], and
in development of healthy public policy in particular
[18].

Conclusion
Integrated management of malaria vectors in Uganda
remains an underdeveloped component of malaria con-
trol policy. Cooperation between the health and other
sectors needs strengthening in order for the country to
be able to develop and effectively implement an appro-
priate IVM policy. Continuous engagement of commu-
nities by government as well as monitoring and
evaluation of vector control programmes will be crucial
for sustaining IVM in the country. Further, simulta-
neous research on the key elements of IVM will also be
necessary to help overcome the technical, policy and
community-participation challenges reported in the
study, and which normally hinder implementation of the
approach in Uganda and other countries [11,13,15].
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