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Abstract
Assessment of malaria control efficacy on malaria prevalence was conducted from
November/December, 2008 in Kemisie town

and in three surrounding rural Kebeles in Dawa

Chefa District. Retrospective data on malaria and malaria control activities were obtained from
Kemisie and Woledi Health Centers and the District malaria control office for the years
2005/2006 up to 2007/2008. Parasitological survey was conducted during peak malaria
transmission season of the area (November/ December 2008). The retrospective clinical reports of
Kemisie and Woledi Health Centers showed malaria to be over 31% average annual prevalence,
making it a major infectious disease, constituting significant public health problem. On the other
hand, examination of blood films from a random sample of 300 individuals, from six Kebeles of
Kemisie town and nearby rural Kebeles in 2008 malaria season, detected 5.3% malaria
prevalence only. This finding revealed a significant reduction in malaria prevalence, which
suggests improvement in malaria control and intervention in the study area. The difference in
malaria prevalence between Kemisie town (2.7%) and the rural Kebeles (8.0 %) in the 2008
survey was significant (P< 0.05), suggesting a less effective malaria control in the rural Kebeles.
Malaria prevalence among different age groups showed more than half of malaria positive
individuals to be 15 years and above, indicating lack of anti malaria immunity with increasing
residence in the area. The main malaria control measures in the study area were combined use of
IRS and ITN supplemented with source reduction activities and treatment of positive cases. There
was significant improvement in ITN coverage per household in 2008 compared to 2006(both in
urban and rural settings) (P<0.05). The proportion of households with at least one ITN was
above 83% whereas IRS coverage per household did not show much change from year to year
both in Kemisie town and rural Kebeles. A higher proportion of population was involved in
source reduction activities in 2008, with significantly (P< 0.01) higher involvement of urban
Kebeles (84.0%) compared to the rural Kebeles (49.2%). Despite relative progress shown in
malaria control activities both in the urban and rural Kebeles, the KAP survey revealed higher
awareness of the urban population about malaria infection and malaria control measures
compared to the rural residents. Therefore, based on the present findings, extra attention should
be given to the Kemisie rural communities to provide appropriate malaria control and
intervention measures and the malaria control activities in Kemisie town must be continued in a
sustainable manner.
Key words: Malaria prevalence, Malaria control, ITNs, IRS, Kemisie.
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1. Introduction
Malaria poses one of the greatest threats to human life in the developing world. Of the
estimated 1 million malaria deaths worldwide, 90% occur in Africa, killing mostly young
children at a rate of 3,000 every day. Malaria costs Africa US$12 billion every year in
lost productivity (RBM, 2006). Currently, in countries with a very heavy malaria burden,
the disease can account for as much as 40% of public health expenditure, 50% of
inpatient admissions and up to 60% of outpatient visits (Lambert, 2005).
The overwhelming bulk of the world’s malaria burden rests upon the population of subSaharan Africa because of the unique coincidence of expanding human populations, weak
health systems, the world’s most efficient vector mosquito species and environmental
conditions ideal for transmission (Killeen et al., 2002). In sub-Saharan Africa, An.
gambiae s.s., An. arabiensis, and An. funestus are the primary vectors of malaria parasites
and show highly anthropophagic tendencies (Keating et al., 2004). The two most
important members of the An. gambiae complex are An. Arabiensis, with plentifully
indoors or outdoors, and An. gambiae s.s. with females more likely to bite humans
indoors. Evidently these anophelines have co adapted to human ecosystem in the Afrotropical savannah where their combined contributions to malaria transmission have
apparently facilitated evolution of falciparum malaria (Mukabana et al., 2006).
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Africa experiences a complete spectrum of malaria epidemiology ranging from intense
perennial transmission to unstable epidemic prone areas (MARA, 1998). According to
RBM (2003), malaria accounts for up to 60% of all health facility visits in the eastern
African region. However, due to poor health care coverage and other factors, much of the
malaria-related illness and death actually occurs in the home, therefore, going unreported.
The disease epidemics affect non-immune populations in many highland and semi-arid
areas of the continent. It frequently affects highlands and semiarid areas where
populations lack immunity (Abeku, 2007). The control of malaria and its anopheline
vectors in Africa is less successful because of the occurrence of drug resistance parasites
and insecticide resistant vectors, change in the resting behavior of mosquitoes (from
indoor to outdoor) as a result of frequent indoor insecticide sprays, lack of efficient
infrastructure, shortage of trained manpower, lack of equipment, financial constraints,
lack of appropriate management and inability to integrate several methods of control
(Toure’,2001; Howard et al., 2007).
The malaria situation is worsening with the evolution of resistance to cheap and easily
available drugs and insecticides, changes in environmental conditions leading to
increasing epidemics, civil unrest coupled with population movements and economic
development programmes in risk areas such as wetlands, desert fringes, and highlands.
This way malaria has spread into areas, which previously had low or no transmission
(FMOH, 2004a).
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Malaria control is an increasingly important focus for the international body concerned
with public health and disease control. Fighting malaria has become a priority in reaching
six of the eight Millennium Development Goals (WHO, 2008). One of the important part
of the global malaria control strategy is vector control (Toure’, 2001). According to
World Malaria Report (2008), the combination of tools and methods to combat malaria
now includes long-lasting insecticidal nets (LLlN) and artemisinin based combination
therapy (ACT) supported by indoor residual spraying of insecticide (lRS), and
intermittent preventive treatment in pregnancy, presents a new opportunity for large scale
Malaria control. The idea behind vector control is to reduce the level of mortality and
morbidity by reducing transmission of the disease. It was reported that The Global
Malaria Action Plan aims to cut deaths and illness by 2010 to half their 2000 levels by
scaling up access to ITNs, IRS and treatment ,and achieve the near-zero goal through
sustained universal coverage(WHO,2008).
Initial evidence indicated that the combination of mass distribution of LLIN to all
children < 5 years or all households and nationwide distribution of ACT in the public
sector was associated with substantial declines of in-patient malaria cases and deaths in
Rwanda and Ethiopia (Otten et al., 2009). Clinic-based data was a useful tool for local
monitoring of the impact of malaria programmes.
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1.1. Malaria in Ethiopia
Malaria is one of the country's foremost health problem top ranking in the list of common
communicable diseases (FMOH, 2005). In 2002/03 the disease has been reported as the
first cause of morbidity and mortality accounting for 15.5% outpatient consultations,
20.4% admissions and 27% in-patient deaths (FMOH, 2004a). Even in2004/05, it was
reported to be the leading infectious disease followed by helminthiasis and tuberculosis
(FMOH, 2005; Shargie et al., 2008).
According to FMOH (2004a), in non-epidemic year, 5 to 6 million clinical malaria cases
and over 600,000 confirmed cases were reported from health facilities. An estimated of
more than 65% of the 70 million people has been reported to be exposed to the disease.
Nevertheless, as the potential health service coverage is accessible to about 61% of the
population and due to low service utilization rate (27%), the number of malaria cases
reported by the health facilities is only a portion of the actual magnitude.
FMOH (2008) reported, about 52 million people in Ethiopia faced the risk of malaria,
primarily in areas below 2,000 meters in altitude.
The malaria species which cause human malaria are Plasmodium falciparum, P.vivax,
P.ovale and P. malariae, all of which are transmitted by female anopheles mosquito. All
four species of Plasmodium are known to occur in Ethiopia (Krafsur and Armstrong,
1982). However, P. falciparum and P.vivax are the most dominant malaria parasite in the
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country, accounting for 60% and 40% of malaria cases respectively. P. malariae accounts
for less than 1% and P.ovale is rarely reported (Tulu, 1993).
The epidemiological pattern of malaria is generally unstable and seasonal, the level of
transmission varying from place to place because of altitude and rainfall patterns
(GebreMariam, 1984; Nega and Hilemeskel, 1991). The major transmission of malaria
follows the June to September rains and occurs between Septembers to December while
the minor transmission season occurs between April to May follow the February to
March rain (FMOH, 2005).
The main components of malaria control in Ethiopia include diagnosis and treatment of
cases, the application of selective vector control measures and the strengthening of the
information system to facilitate prevention, early detection and control of epidemics.
Vector control is carried out mainly by means of environmental and chemical measures;
either applied singly or in an integrated manner, and is based on local epidemiological
conditions. In some areas, the community is actively participating in source reduction
with malaria control and other health workers providing technical guidance. Results have
been satisfactory, particularly in urban centers, settlement villages, and army camps and
agro-industrial centers (Abose et al., 1998, Ghebreyesus et al., 2006, Lautze et al., 2007).
More recently, community education regarding the use of ITNs and its supply progressed
as one major strategy of malaria control in the country. According to FMOH (2008), with
the past 3 years, FMOH and its partners implemented swift Malaria prevention and
control programs in country. It was reported that more than 20 million ITNs had been
distributed, access to medicines and IRS of households had been considerably increased
5

and more than 24,000 health extension workers were trained and deployed to improve
malaria case management at community level.
Malaria control is a big challenge due to many factors: There is the complexity of disease
control process; the complexity of the vectors; expensiveness of the control program.
There is a variation of disease patterns and transmission dynamics from place to place, by
season and according to climate and environmental circumstances. Since malaria varies
from season to season and from place to place within a country, approaches will also
differ in the planning and implementation of vector control. Each region's circumstances
will influence the organization of practical programmes to identify local problems and
priorities, and the design and implementation of appropriate interventions. Therefore,
selection of suitable, sustainable and cost-effective interventions must be based on local
analysis (Lambert, 2005).
Generally malaria control strategy in Ethiopia should need careful consideration and
appropriate decisions on what control measures to be applied, for a maximum costeffectiveness (FMOH, 2006). It was suggested that a number of control measures are
available which differ in their levels of effectiveness. Thus selection of a method should
consider the magnitude of the malaria problem, the major vectors involved, levels of
transmission and risks groups, available resources, technical and operational realities.
Sustainability of selected interventions must be assured. In most cases these measures
should be used in an integrated manner to maximize effectiveness.
According to yearly malaria situation reports of Kemisie Health Centers, malaria
prevalence was highest from 2004 to 2006 and decreased in the following years.
6

In contrast, in near by rural Kebeles, no sizable reduction was seen in malaria prevalence
(Table.1). Similarly, the data of malaria control activities of Kemisie, IRS distribution of
ITNs and community based source reduction activities have been the main control
measures undertaken in recent years. Therefore, by gathering relevant documented data
and epidemiological survey, this study was designed to compare the efficacy of malaria
control measures between Kemisie towns and near by rural Kebeles, and to relate the
prevalence survey finding to routine surveillance data for further application of malaria
control measures.
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1.2. The life cycle of malaria parasite and the malaria vector

Figure 1.The life cycle of malaria parasite. (Source: http://www.microbiologybytes.com(2009))
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The malaria parasite life cycle involves two hosts. During a blood meal, a malaria
infected female Anopheles mosquito inoculates sporozoites into the human host. After
entering the circulatory system, the sporozoites make quick work of invading liver cells
(hepatocytes) using the apical organelles (characteristic of all apicomplexans). After
being introduced into the human intermediate host, it enters the bloodstream and is
carried to the liver. There, it penetrates hepatocyte and undergoes growth and
multiplication. In the case of P. vivax and P. ovale, some sporozoites transform to the
dormant hypnozoite, remaining viable for up to 50 years (Krotoski et al., 1982). This
stage is responsible for relapses when it re-enters its developmental cycle. Inside the
host's liver cell the Plasmodium cell undergoes asexual replication. After 9-16 days they
return to the blood and penetrate the red cells, where they multiply again, progressively
breaking down the red cells. This induces bouts of fever and anemia in the infected
individual. In cerebral malaria, the infected red cells obstruct the blood vessels in the
brain. Other vital organs can also be damaged often leading to the death of the patient.
There are about 400 different species of Anopheles mosquitoes transmitting malaria, of
which only about 70 species have been definitely incriminated as vectors of human
malaria (Service, 2000). In Africa, members of Anopheles gambiae complex and
Anopheles funestus are widely distributed and are responsible for the transmission of
malaria in the region (Coetzee et al., 2000). An.gambiae s.s is the most anthropophagic
species in the complex and the most important, probably the world’s most efficient
malaria vector with characteristic indoor and outdoor resting. Anopheles arabiensis and
An. quadriannulatus sp. B are among the species of the An. gambiae complex that are
found in Ethiopia (GebreMariam, 1984). An. arabiensis occurs in most areas of tropical
9

Africa and could be considered as a major target for control, as a major vector where
malaria transmission is stable (Fortenille and Lochouran, 1999). It is the principal vector
of epidemic malaria in all administrative regions of Ethiopia (Ameneshewa, 1995). Apart
from the members of An. gambiae complex, An. pharoensis and An. nili are regarded as
secondary vectors of malaria in Ethiopia (Nigatu et al., 1994; Abose et al., 1997).Even
though entomological findings conducted so far indicated the presence of 42 anophelines
in Ethiopia, only An. arabiensis is known to play a crucial role in malaria transmission in
the country. Others, such as An. funestus and An. pharoensis playing secondary role,
while An. nili involves transmission in localized areas (Abose et al., 1997).

1.3. Malaria control strategy
Despite a control program lasting over 40 years, the majority of Ethiopia's population is
still at risk from malaria (Fontaine et al., 1961; Negash et al., 2005). The control of
malaria in the country has a history of more than four decades, which initially began as
pilot control projects in the 1950’s and then launched a national eradication campaign in
the 1960’s followed by a control strategy in the 1970’s. The long time economic interest
in fertile lowland areas and the devastating malaria epidemic of 1958 were some of the
ground reasons to launch eradication service (GebreMariam, 1984).
The effort to achieve malaria eradication in the country was not successful partly due to
technical and financial constraints in countries and institutions that were supporting the
eradication effort (FMOH, 2000). However, since the development of the Global Malaria
Control Strategy by the World Health Organization in 1992, emphasis in malaria control
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has shifted from vector eradication to increased case detection and treatment of malaria
(Roberts et al., 1997).
Since June 1993, under the general policy of decentralization and federalism in Ethiopia,
malaria control became the responsibility of the regional health offices. At the central
level, cores of professionals are now responsible for formulation of policies, provision of
technical guidelines to regions, assistance in training, conducting operational research
and support in anti-malaria drugs, insecticides and equipment (FMOH, 1995; CSA,
2000).
The Roll Back Malaria and the Abuja Declaration are the recent attempts to coordinate
efforts and provide more resources to reduce the malaria burden in the world. Mostly, the
strategies used aimed at primary prevention through vector control or use of personal
preventive methods such as bed nets, mosquito repellants, chemoprophylaxis and finally,
through effective case management and medication (Nyarango et al., 2006).
Currently, the main components of malaria control strategies in Ethiopia included the
early diagnosis and effective treatment of cases, the application of selective vector
control measures like indoor residual insecticide spray (IRS) and environmental
management, strengthening the information system to facilitate the prevention and early
detection and control of epidemics (Tulu, 1993; Abose et al., 1997). More recently,
community education regarding the use of ITNs and its supply progressed as one major
control strategy of malaria in the country (UNICEF, 2004).

11

Generally in many developing countries there is variable success in vector control using
ITNs, IRS with DDT and other agents. The factors which influence the effectiveness of
malaria prevention and control include national policies, community and personal
prevention, community awareness, quality of health care, facility and health personnel
competence as well as effective monitoring of anti-malarial drugs (WHO, 2005).

1.3.1. Case management
Malaria can be effectively treated with drugs. The success of disease management relies
on a prompt and accurate diagnosis, which is based on confirmation of parasite in the
blood. Optimal diagnosis is made by microscopic examination requiring trained
laboratory technicians, well maintained equipment and reagents, all of which is time
consuming and expensive. Because many health facilities in developing countries cannot
meet these requirements, diagnosis is based on clinical signs and symptoms, which
include chills, fever, diarrhea, general body aches or headaches. This clinical picture
mimics that of many other common diseases and in absence of a microscopic
diagnosis treatment is initiated on ‘‘presumptive’’ basis. Such practices result in overtreatment and increases costs significantly in addition to the potential health hazards
associated to excessive drug exposure and increased propensity for drug resistance
(WHO/UNICEF, 2003). This wastage could be reduced if clinical diagnosis was done
according to criteria based on epidemiology (transmission season), age and gender of the
patient.
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However, the biological diversity of P. falciparum and its ability to develop resistance to
a number of anti-malarial drugs has been a major challenge in malaria chemotheraphy.
FMOH (2004a) stated the high treatment failure rates of chloroquine for the treatment of
uncomplicated falciparum malaria as documented through a nationwide study conducted
in 1997/98, which led to a treatment policy change that recommends the use of
Sulfadoxine-Pyrimethamine as first line drug for the treatment of uncomplicated
falciparum malaria and chloroquine for the treatment of vivax malaria.

Currently, a number of anti-malarias are available, however, two of the most widely used
drugs, chloroquine and SP (Sulfadoxin Pyrimethamine) have become less effective in
many parts of the world due to drug resistance. The most favored anti malarial on the
market for uncomplicated P.falciparum malaria is Artemether-Lumefantrine, a fixed-dose
artemisinin-based combination therapy (ACT) as recommended by the WHO for first line
treatment (WHO, 2006).

1.3.2. Indoor residual house spraying (IRS)
Indoor residual house spraying is one of the most valuable tools in malaria vector control.
It was the strategy used in the most successful eradication programs of the 50's and 60’s
(FMOH, 2004b). It involves coating the walls and other surfaces of a house with a
residual insecticide. For several months, the insecticide will kill mosquitoes and other
insects that come in contact with these surfaces. IRS does not directly prevent people
from being bitten by mosquitoes. Rather, it usually kills mosquitoes after they have fed, if
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they come to rest on the sprayed surface. Thus it prevents transmission of infection from
one person to other persons (WHO, 2006).
IRS, mainly with DDT, was the principal method of malaria control in many countries
between the 1940’s and 1960’s (Mabaso et al., 2004). In Ethiopia, DDT has been in use
for more than 40 years to control indoor resting Anophelines (Abose et al., 1998). Its
long-lasting residual property and relatively low cost made DDT preferable to use for
such a long time in the country. In addition to this other groups of insecticides such as
organophosphates, Carbamates and Pyrethroids are available for indoor spraying
(FMOH, 2004a).
The national five year strategic plan (2001-2005) for IRS in Ethiopia was to cover
annually 7-15% of the epidemic prone areas on a selective and systematic basis so that it
would be reached a level of 50% by the end of 2005 (FMOH, 2001).The insecticides
which are in use for residual house spraying in Ethiopia are DDT 75% water dispersible
powder (WDP), DDT 100% technical and Malathion 50% WDP. Mekuria and Ginna
(1970) reported DDT spraying at a dosage of 2g/m2 was carried out twice yearly first as a
pilot control program and then as an active control operation.
Since the development of resistance to DDT and concern over the environment, the use
of DDT for indoor spraying is very much restricted in many countries now a day. In
Ethiopia, higher levels of DDT resistance of epidemiological significance were revealed
in many areas such as Arbaminch (60%) and Gambella (76%) (Abose et al., 1998).
According to Nigatu et al., (1994), after 1986 DDT-spraying was widely used in vast
areas of the region due to the increasing activities of resettlement and agricultural
14

development schemes which may have resulted in the occurrence of resistant strains
within a short period.
Presence of higher levels of insecticide resistance in many parts of the countries
necessitated a change from DDT to Malathion in the past few years (Abose et al., 1998).
Malathion is considerably more expensive than DDT but may provide effective control of
mosquitoes in areas where there are problems of resistance. More over several studies
revealed that some of important endophily malaria mosquito species are increasingly
exhibiting exophily, as a result, it is becoming more difficult to eliminate it by chemical
applied indoors(Ameneshewa and Service ,1996; Krafsur ,1977).

1.3.3. Insecticide treated bed net (ITNs)
proper use of ITNs combined with prompt treatment for malaria at community level can
reduce malaria transmission by as much as 60% and the overall young child death rate by
at least one fifth (WHO-UNICEF, 2003). The one trial that demonstrated a substantial
impact on severe malaria disease provided evidence that ITNs can have an impact on
preventing severe illness and the associated high costs to both patients and healthcare
providers (Lengeler, 2004). An approximate extrapolation to the current population of
children less than five years of age at risk for malaria in sub-Saharan Africa (14% of
approximately 480 million population at risk, or 67 million children) indicates that
approximately 370,000 child deaths could be avoided if every child could be protected by
ITNs (Shargie et al., 2008).
.

15

According to World Malaria Report (2009), an increased percentages of African
households (31%) are estimated to own at least one insecticide-treated net (ITN) in 2008
compared to 2006 (17%), and more children under 5 years of age used ITN in 2008
(24%) compared to previous years. It stated that household ITN ownership reached more
than 50% in 13 high burden countries.

In Ethiopia, the recent UNICEF report showed that between 2000 and 2005 Ethiopia
reduced deaths from malaria in young children by 20 % (RBM, 2006). The proportion of
households with at least one ITN in the country rose to 53.3% percent, compared to 3%
in 2005. Also, over 33% of young children (under age 5) slept under ITNs compared to
only 1.5% in 2005 and 67% pregnant women utilized these net (FMOH, 2008). Since
2005, approximately 20 million LLINs have been distributed to 10 million households
nationwide with support from the Global Fund, including 6.5 million LLINs in Oromia.

A 2007 Malaria Indicator Survey showed a rapid increase in the household ITN coverage
from 6% to 65% in the targeted, malarious areas since 2005 (FMOH, 2008). More over,
according to a National 5-Year Strategic Plan for Malaria Prevention and Control for
2006-2010, the over all goal of the National Strategic Plan is a 50% reduction in malaria
morbidity and mortality, by achieving 100% coverage with at least two ITNs per
household, by the end of 2010.
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1.3.4. Environmental management
Environmental management refers to planning, organizing, caring out and monitoring of
activities for the modification and manipulation of environmental factors with an
inspection to preventing or minimizing vector propagation and reducing man-vector
contact (WHO, 1982). Since mosquitoes need water to breed, environmental management
involves the modification of the environment to make it unfavorable for the vectors to
breed. Measures include draining or filling up of ponds and borrow pits, intermittent
draining of irrigated areas and construction of drainage channels (WHO, 2003).
It is one component of the integrated vector control, which is in the long run costeffective, environmentally safe and community-oriented control strategy. Its target
objective is the reduction of aquatic stages of vector mosquitoes

(FMOH, 2004a).

Furthermore, the method can be used as a supplementary or even as alternatives measure
of control in areas where there is a serious vector resistance problem. It can be applied
anywhere, where breeding sites are well defined, limited in number and accessible. More
over it is easy to apply and can be done by the communities themselves.
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1.3.5. Biological control
Biological control of mosquito vectors involves the introduction of natural enemies into
mosquito breeding sites. These could be in form of parasites or predatory animals e.g.
fish, insects, fungi, nematodes or plants. Use of biological control agents require a good
understanding of the agents and the mosquitoes to be controlled as well as their local
environment. The most widely employed biological control agent is the larvivorous fish
and to some extent the bacteria Bacillus thuringiensis (FMOH, 2004a). It has now
regained interest because of the resistance of mosquitoes to pesticides and to anti-malarial
drugs (Matias, 2009).
Generally, the main components of malaria control in Ethiopia included the diagnosis and
treatment of cases, the application of selective vector control measures and strengthening
of the information system to facilitate the prevention and early detection, and control of
epidemics
Therefore, it is hypothesized that the current malaria control measures in Kemisie town
and its rural surroundings have reduced malaria prevalence.

.
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1.3.6. Significance of the study
This study will help to provide significant information on the level of current malaria
prevalence, and evaluate the existing malaria control measures and their impact on
malaria transmission in

the study area. Moreover, the result of this study may help to

provide valuable information for further improvement on the malaria control program in
practice.
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2. Objectives of the study
2.1. General Objective
•

To assess the impact of malaria control measures in urban and rural communities
of Kemisie, Oromiya Zone, and Amhara Regional State.

2.2. Specific Objectives
•

To assess the level of malaria prevalence in the study area

•

To compare the impact of malaria control measures between Kemisie town and
the surrounding rural Kebeles.

•

To assess the knowledge, attitude and practice of the population towards malaria
prevention and control.

•

To recommend improvement on the current malaria control measures.
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3. Material and methods.
3.1 Study area
The study was conducted in Kemisie town and surrounding rural Kebeles, Oromiya
Zone, Amhara region, in November/December, 2008. Kemisie is located in northeastern
Ethiopia and has been the administrative center of Oromiya Zone, Amhara Regional state
since 1994. The surrounding rural Kebeles are namely Shekila, Woledi, and Koladi
Kebeles, and recently, they have been included in Dawa Chefa Woreda. Kemisie has a
longitude and latitude of 10°43′N 39°30′E/ 10.717°N 39.5°E with an elevation of 1424
meters above sea level. It is located at 325 km from Addis Ababa and 75km from Dessie.
The total population of the study area: Kmisie town (22181) and the population of the
three rural Kebeles in Dawa Chefa Woreda (36752). Weather condition of the area is
84% arid, 15% semi arid, and 1% cool environment. The temperature of the area lies
between 24°C to 29°C. One of the main features of the area is the presence of Borkena
River which flows close to Kemisie town and the surrounding rural Kebeles. The area is
with relatively flat terrain and surrounded with a number of scattered small hills. The
total area of the zone is exposed to malaria (http://en.wikipedia.org/wiki/Oromia_Zone).
The main occupation of the population is subsistence agriculture, livestock herding and
trade.
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Figure 2: Map of the study site, Oromiya zone, Amhara regional state.
(Source: Oromiya Zone Administrative Office, Kemisie.)
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3.2 Study design and sample size determination
To assess the effect of malaria control measures by epidemiological and parasitological
survey, three Kebeles were randomly selected from Kemisie town and three Kebeles
from the surrounding rural areas. The study period was in November/December 2008.
This survey was done by a house to house visit with a view to collecting blood samples,
gathering information from recorded document and concerned body about malaria control
measures in the area and demographic information from the member of the households
selected with the help of a questionnaire.
Calculation of sample size (n) was determined using the formula:
n = z2 P (1-P)/d2
Where, n= Sample size
Z = 1.96 (A confidence level of 95% was used)
P= average prevalence (Since there were no previous malaria studies conducted in
the area, P was used from recent year, 2008, malaria prevalence report of zone malaria
control sector, 23.3 %(Appendix.3).)
d= worst accepted value/marginal error
A minimum 275 of samples (n) was generated using 5% marginal error (d) as follows
n= Z2 P (1-p) d2
n= (1.96)2(23.3%) (76.7%) / (0.05)2
n= 275 Assuming an additional 2 % as contingency and compensation for response.
Therefore, n= 275 + 25 = 300
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3.3. Parasitological Survey
For Parasitological survey, the list of the households of the six selected Kebeles was used
as the sampling frame. A total of 300 individuals were selected systematically from
Kemisie town: Kebele 01, Kebele 02, and Kebele 03; from Dawa Chefa Woreda: Shekila,
Woledi, and Koladi Kebele, by taking every 5th house from random start based on their
Kebele registration list. In addition to this, ninety household heads (n=90) were randomly
selected systematically for Knowledge Attitude and Practice (KAP) Surveys for Malaria.

Blood film collection was carried out by laboratory technician by pricking the finger with
disposable blood lancet. Peripheral blood smear examination of well prepared and well
stained blood film is the gold standard in confirming the presence of malaria parasite
(Payne, 1988).

Thick and thin blood smears was taken on the same slide and identification numbers
marked on the thin films. The thin films were fixed using 100% methanol and then all
slides were stained with 3% Giemsa solution for 20 minutes. The staining technique and
blood film examination was conducted according to a standard of World Health
Organization Protocols (CheesBrough, 1987; Garcia, 2001). Then, parasite positivity was
determined from thick smear and species identification was carried out from thin smear
slide preparations. Examination for parasites by using light microscope was made in the
Kemisie Health Center by laboratory technicians and confirmatory examination was
carried out in the Biomedical Laboratory of Biology Department, Addis Ababa
University.
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3.4. Knowledge Attitude and Practice (KAP) Surveys for Malaria
In order to understand the knowledge, attitude and practices of the local population about
the nature and mode of malaria transmission and its prevention and control, a structured
KAP questionnaire was developed. The questions consist of issues like means of malaria
transmission, exposure factors, and treatment practices. It also dealt with issues of current
malaria preventive techniques including use of chemo prophylaxis for preventive
purpose, awareness towards insecticide spray to their house and the use of ITNs. The
questionnaire was originally developed in English and then translated into affanOromo.
A total of ninety house hold heads (n=90) were randomly selected systematically from
registration list of the Kebele by taking every 5th house from random start. Then by
interviewing the questionnaire (Appendix 2) was filled by the interviewer.

3.5. Data Analysis
Data collected on parasitological and KAP surveys were managed and analyzed using
computer program SPSS v 15.0. Descriptive statistics were used to examine the
characteristics of the sample. Differences in proportions between Kemisie town and rural
Kebeles were compared using Pearson’s chi-square test. Results were considered to be
statistically significant when the 2-sided P-value was < 0.05.
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4. Results
4.1. Clinically treated malaria in the study area
According to yearly malaria situation reports of Kemisie and Dawa Chefa Health Centers
(Table 1) in 2007/08, the prevalence of malaria reported by Kemisie Health Center was
three fold lower than 2005/06, while it was twofold higher in Dawa Chefa Health Center.
Table.1. Annual malaria prevalence data obtained from clinical records of Kemisie town
and Dawa Chefa Health Centers from 2005/06 - 2007/08.

Kemisie Health Center

2005/06 2006/07 2007/08

Dawa Chefa Health Center

2005/06

2006/207

2007/08

32322

30354

Total examined

27992

14840

10155

50289

Malaria cases (n)

9085

4305

1073

20674

12563

7164

Prevalence (%)

32.5

29.0

10.6

41.1

38.9

23.6

P. falciparum(%)

69.1

60.8

42.5

76.3

65.0

48.8

P. vivax (%)

30.9

39.2

57.5

35.0

51.2
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23.7

The dominant malaria species reported in 2005/06 and 2006/07 was

P.falciparum.

Where as, in 2007/08, the prevalence of P.vivax was higher both in Kemisie and Dawa
Chefa Health Centers. On the other hand, even though

prevalence of P.falciparum

showed relative decrease in both health centers, it was relatively higher in Dawa Chefa
Health Center than Kemisie Health Center in all years. In contrast, prevalence of P.vivax
was increasing in higher rate in Kemisie Health Center as compared to Dawa Chefa
Health Center. The result may indicate the reduction of new cases in the study area. Since
relapse is possible in P.vivax, majority of malaria positive individuals found in the
present survey might not be infected recently.
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Table.2. Yearly record of malaria control activities in the study area of Kemisie town
and rural Kebeles, 2006-2008.
(Population: Kemisie town, 22181; Dawa Chefa Woreda, 36752)
No

Activities

2006

2007

Kemisie
Town

Rural
Kebeles

2008

Kemisie
Rural Town
Kebeles

Kemisie
Town

Rural
Kebeles

1

No. of ITNs distributed

310

3850

14291

7118

5576

1500

2

DDT spraying( kg)

1988.8

2689

1908.9

2975

2000.7

2524

3

No. of houses sprayed DDT

6493

11917

6419

12750

7586

10805

4

Environmental management
Filling /hec.

470

41

1011

123

4304

1003

Draining /hec.

641

68

514

127

12939

800

Clearing / hec.

557

61

2332

875

10986

1479

8013

995

13020

1073

16317

9883

5

No. people enrolled In source
reduction activities
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4.2. Malaria prevalence in the study localities of Kemisie
A total of 300 individuals were enrolled in the study, 154 (51.3%) were male and 146
(48.7%) female. In this study group 10.3% of the population were under 5 years, 29.0%
in between 5-14 years and 60.7% were 15 and above years (Table 3 ).

Malaria positive individuals were identified from three Kebeles of Kemisie Town and
three nearby rural Kebeles, namely Shekila, Woledi and Koladi Kebeles, in
November/December 2008. Of the 300 blood films examined the overall malaria
positivity was 16 (5.3%), out of this 62.5% and 37.5 % of the infections occurred in
males and females, respectively. The malaria parasite prevalence differed markedly
between Kemise town 4(2.7%) and rural Kebeles 12(8.0%) (P<0.05) (Table 4). The only
malaria species seen in the study group was P.vivax (100.0%). No P.falciparum and
mixed infection of P.falciparum and P.vivax were observed.
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Table 3. Demographic characteristics of the survey population by age /sex in Kemisie
Town and rural Kebeles, November/December, 2008.
Locality
Age group
(in years)

Kemisie town
sex
n (%)

<5

5-14

>15

Total

Rural Kebeles

n (%)

M

10 (52.6)

6 (50.0)

F

9 (47.4)

6 (50.0)

M

23 (45.1)

19 (46.3)

F

28 (54.1)

22 (53.7)

F

43 (53.8)

56 (57.7)

M

37 (46.2)

41 (42.3)

150 (100.0%)

150 (100.0%)
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Table 4. Prevalence of Plasmodium vivax among the study localities in
Kemisie town and rural Kebeles, November/December, 2008.
Locality

No. examined

Malaria positive
n (%)

Kemise Town

150

4 (2.7)

Rural Kebeles

150

12 (8.0)

Total

300

16 (5.3)

P< 0.05

The under 5 years old malaria prevalence was 0.7 % in Kemisie town and 1.3 % in rural
Kebeles (Figure 3). The difference in the under 5 in malaria prevalence between the two
localities was statistically significant (P<0.05). On the other hand, although no significant
difference was observed (P>0.05), malaria prevalence in the age group above 15 years
was higher in rural Kebeles (4.0%) than in Kemisie town (1.3%).
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4.50
4.00

Malaria prevalence (%)

3.50
3.00
2.50
Kemise town
2.00

Rural Kebeles

1.50
1.00
0.50
0.00
<5

5_14

≥ 15

Age/yrs

Figure 3.The prevalence of malaria infection by age group in Kemisie town and
rural Kebeles, November/December, 2008.
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4.3. Malaria control measures
Indoor residual spraying (IRS)
In 2008 the overall IRS per household coverage was 31.2%. Comparing the distribution
of DDT spraying per household between Kemisie Town (34.2%) and Dawa Chefa
Woreda (29.4%), no significant difference was observed (P>0.05). According to yearly
report of Kemisie District malaria control office, the coverage of households DDT
sprayed from 2006 to 2008 was nearly similar, 29.3%, 28.9% and 34.2%, respectively,
and the difference was not statistically significant.

Insecticide treated bed nets (ITNs) coverage
According to Kemisie malaria control office the proportion of at least one mosquito net
was reported to be 83.6 % of households, with a range of 0 to 3 nets observed. On the
other hand, as shown Table 2 the recent three years (2006-2008) the highest number of
ITNs distribution both in Kemisie town and rural Kebeles was reported in 2007 as
compared to 2006 and 2008. The difference is statistically significant (P<0.05).
Comparing town and rural Kebeles, in 2006, higher numbers of ITNs distribution per
households was reported in rural Kebeles (9.9%) than town (0.01%), (P<0.05). However
in 2007 and 2008 the proportion of ITNs distribution per households in Kemisie town
was much higher than rural Kebeles. The difference was statistically significant (P<0.05).
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Source reduction by using environmental management
As shown in table 2 in 2008, 44.4% of people in the study localities participated in source
reduction activities such as draining and filling stagnant water bodies and swampy areas,
and cutting and clearing bushes and weeds to remove breeding site of malaria vector.
Comparing the proportion of people participating in vector reduction activities, there was
great difference between Kemisie town (73.6%) and (26.9%) in the study localities of
rural Kebeles, which was statistically significant (P<0.01). However, in 2008 the highest
proportion of people were participating both in Kemisie Town and Dawa Chefa Woreda
compared to 2007 and 2006. Similarly in Dawa Chefa Woreda, the number of people
participating in 2008 (26.9%) was much higher than 2007 (2.9%) and 2006 (2.7%). In
Kemisie town also the highest number of people were reported in 2008 (73.7%) followed
by 2007 (58. 7%) and the lowest in 2006 (36.1%).

4.4. Knowledge, attitude and practice (KAP) survey on mode of malaria
transmission and its control measures.
The study population included 90 individuals: 41 (45.6%) males and 49(54.4%) females
(Table 5). The mean age was 39 years with a range of 16-70 years. Their occupation
consisted of farmer; the most commonly reported occupation, (45.6%), merchant
(33.3%), government employee (13.3%) and daily laborer (7.8%), respectively,
The educational status of the interviewees was 67.8% illiterate and the rest 32.2% were
literate. Of the total literate, 14% could read and write only, 49% completed elementary
school and 17.5% high school.

34

Table 5. Demographic characteristics of the KAP study participants (n=90) in the study
localities of Kemisie town and rural Kebeles, November/December, 2008.
Characteristics
Sex

Freq.(%)
Male

41 (45.6%)

Female

49 (54.4%)

Mean Age of participants in years(Range)
Education

Occupation

39 (16-70)

No schooling

61 (67.8%)

>Primary school

29 (32.2%)

Farmer

41 (45.6%)

Merchant

30 (33.3%)

Gov. employee

12 (13.3%)

Daily laborer

7 (7.8%)

Of the total 90 household heads interviewed from the localities, 89.7% replied that they
had experienced malaria and had used anti-malaria drugs. When asked what brand of
anti-malaria drugs they used, 60% replied Chloroquine (CQ) and SulphadoxinePyrimethamine (Fansidar), 31.4% Qoartem, whereas 8.6% indicated that they did not
know.
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Table 6. Malaria control measures reported by the households in Kemisie Town and
Rural Kebeles in November/December, 2008.
Malaria control

Kemisie Town

Rural Kebeles

measure

n(%)

n(%)

IRS

9 (20.0%)

10 (22.2%)

ITNs

30 (66.7%)

30 (66.7%)

Treatment of cases

1 (2.2%)

3 (6.7%)

Source reduction

5(11.1%)

2 (4.4%)

Total

45 (100)

45 (100)

Furthermore, few respondents reported to have used combination of two or more of the
anti-malaria drugs. In general, the community exhibited low awareness regarding
knowledge towards anti-malaria drug types as well as use of anti-malarial drugs for
preventive purpose.
With regard to the frequency of application of anti-mosquito residual spraying, all the
respondents replied that it was applied once a year in May/June. And relatively the same
proportion of households in both localities, (20%) in town and (22.2%) in the rural
Kebeles replied that DDT spraying reduce malaria transmission (Table.6). However the
majority of respondents did not believe IRS protection against malaria transmission. In
this regard no significant difference between the town and rural localities.
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Table 7. Reported ITN use pattern within the family in the study localities in Kemisie
town and rural Kebeles, November/December, 2008.

Sleeping under ITN

Kemisie Town
n(%)

Rural Kebeles
n(%)

Husband and wife

2 (4.44%)

6 (13.3%)

Children alone

5 (11.11%)

11 (24.4%)

Mother and child

10 (22.22%)

16 (35.6%)

All family members

28 (62.22%)

12 (26.7%)

45 (100)

45 (100)

Total

Concerning the use of ITNs in the study localities, the majority of respondent replied all
year (67.8%), while some indicated using it only during peak prevalence season,
September to December, when mosquitoes are abundant. Most of them (83.3%) thought
that sleeping under the net would reduce the risk of getting malaria and few (16.7%)
responded that it would reduce the risk only minimally. Regarding ITN usage, the
majority of interviewees, in both study sites, replied that they slept under ITN during the
night; however, as shown in (Table. 7) the proportion of children alone and mother and
child were higher in rural Kebeles than Kemisie town but not statistically significant
(p > 0.05).The survey showed the majority of rural people left their nets to children and
pregnant women. Generally the result indicates that awareness of people toward malaria
control measures is higher in town than rural Kebeles.
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5. Discussion
Malaria remains to be one of the leading causes of illness and death in Kemisie town and
the surrounding rural localities. According to Kemisie malaria control office report,
malaria was put in the second place from the top 20 leading diseases reported in 2008.
Some of the contributing factors are the presence of Borkena river that flows year-round
close to Kemisie town and the rural Kebeles, the presence of temporary streams and
swampy areas which are created by rise of Borkena river during the rainy season. These,
together with suitability of weather condition of the area, favor malaria transmission
throughout the year. However, the present study revealed significant reduction of malaria
prevalence both in Kemisie town and the nearby rural areas in 2008. This finding was in
agreement with Kemisie and Dawa Chefa Woreda malaria control office report. The
record shows that malaria prevalence in the whole Zone was lower in 2008 (23.3%) as
compared to 2005/2006(32.6%), which suggests improvement in malaria control and
intervention in the study area. On the other hand, this study and clinical record showed
that malaria prevalence in rural Kebeles was more than twice higher than in Kemisie
town (P<0.05) indicating that a less effective malaria control measures were applied in
the rural Kebeles.
The discrepancy observed between the average annual malaria prevalence (10.6%) and
that determined by the cross-sectional survey (5.3%) for Kemisie town during the year
2007/2008 can be explained by the fact that the clinical records are based on treatment
seeking patients reporting to Kemisie Health Center, thus selectively focusing on malaria
cases only. The fact that disease prevalence based on clinical records is much higher than
those obtained from cross-sectional survey is a frequently encountered phenomena
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(Seboca and Snow, 1997). Furthermore, false negative reports during microscopic
examination of blood films have been reported to be more in cross-sectional studies and
this could result in the underestimation of malaria prevalence (Roper et al. 1998, Babiker
et al., 1998).

The average annual clinical report of Kemisie in 2007/2008 showed 45.7% P. falciparum
and 54.3% P. vivax as compared to 100% P.vivax in the present survey. This may
represent seasonal variation since the survey was done at one point in time rather than
over a full year as in surveillance data. Apart from seasonal variation, this difference may
also be related to differences between falciparum and vivax infected persons in their
treatment seeking behavior (e.g. a large proportion of falciparum cases may report to
health facilities than P. vivax cases because of more severe symptoms), or in the
relatively longer duration of infection which will affect parasite prevalence in the survey
but not the incidence.

FMOH (2000) reported P. falciparum to be the dominant species during peak malaria
transmission season while P. vivax tended to dominate during the dry season in Ethiopia.
However, in the present study, P. vivax was the only parasite detected during the survey
period (November /December 2008), which is known to be within the peak transmission
season. The P.vivax case detected may have been both new and also the result of relapse
of due to activated hypnozoites in the liver. The absence of new cases cannot be assumed
because the improvement in the malaria control activities over the past three years cannot
be considered as adequate because the proportion of households with at least one ITN in
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Kemisie town and rural Kebeles increased only by 29%. The efficacy of ITN alone as a
malaria control method had been demonstrated through randomized study whereby up to
30% reduction in the number of deaths was achieved (William et. al., 2003). In view of
this, there is a positive development in malaria control in Ethiopia as FMOH (2008)
report shows that the proportion of households with at least one ITN in the country rose
to more than 53% compared to 3% in 2000 and was as high as 88% in some high malaria
risk regions of the country. Furthermore, the government has set the national goal of full
coverage of population at risk with a mean of 2 long-lasting insecticidal nets (LLINs) per
household through distribution of about 20 million LLINs by the end of 2007. However
since preliminary studies show that there is a serious gap between effective use of the
ITN by the population and its distribution, a close follow up by the health extension
workers will be needed for an effective malaria control.

In contrast to the established convention that infection among children less than 5 year
olds in stable communities implies autochthonous malaria transmission (Giha et. al.,
2000), the finding in Kemisie town and rural Kebeles, where the highest prevalence was
in the age group 5 years and above, does not fit into the conventional characterization of
malaria epidemiology based on age stratification. The higher prevalence in the age group
15 years and above may be explained by the inadequate coverage of household members
with ITNs as each household received only 2 nets and most often only children slept
inside the nets in majority of the cases, which leave the adults exposed to high risk of
infection.
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Conventionally, in areas of high endemicity, prevalence of malaria infection is known to
peak at early age with an increase up to the age of 5 years; followed by a sharp fall in age
group 10-15 years and continuing on slow decline with increasing age (WHO, 2000).
This pattern of prevalence is a reflection of the age-related state of antimalaria immunity
that is developed as a result of repeated malaria infections; with individuals living in
areas of unstable and low intensity malaria transmission acquiring very poor antimalaria
immunity (Giha et. al., 2000; Oesterholt et. al., 2006). Thus, information on malaria
prevalence obtained through the present study has indicated the malaria epidemiological
condition

in Kemisie town and its surroundings to be unstable with low level of

endemicity.

The proportion of ITN distribution per household was higher in Kemisie town (73.6%)
than in rural Kebeles (35.4%) (P < 0.05) and it is interesting to note that malaria
prevalence determined in this study was inversely related to the intensity of ITN
coverage. On the other hand, the reported IRS coverage both in Kemisie town and the
rural Kebeles in 2008 did not show significant difference as compared to 2005/2006 (P >
0.05). This suggested that the effect of IRS on malaria transmission in the area was
minimal and hence the reduction in malaria prevalence is due to increase in ITN usage.

The opinion of the population obtained through the KAP survey (63%) also points to
possible lack of effectiveness of DDT spraying for mosquito control. On the other hand,
the proportion of people participating in vector control by source reduction activities has
shown some progress in 2008 both in the town and rural Kebeles as compared to
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2005/2006 ( P < 0.01). This is suggestive of the improvement of people’s awareness
about malaria infection and its control measures especially in Kemisie town.
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6. Conclusions and recommendations
The present study was an initial step for the understanding of the epidemiology of malaria
in Kemisie town and the surrounding rural areas. Based on the finding of the study, the
following conclusions are drawn about the malaria situation in Kemisie town and the
surrounding rural areas:
1. Malaria in Kemisie town and its surrounding rural areas is unstable with low level
of endemicity.
2. Malaria prevalence significantly decreased in localities where appropriate
malaria control measures were applied.
3. The current use of ITN was acceptable to the population and has served as an
effective malaria control measure especially in Kemisie town.
4. Reduction of malaria transmission in Kemisie town was related to health
education and awareness of the population about malaria control and its modes of
transmission.

On the basis of the results obtained from the study, the following
recommendations may be made:
1. Since poor awareness about the modes of malaria transmission and control
measures characterized the rural community in Kemisie area, improvement in
health education and appropriate malaria control measures will be necessary.
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2. Effort must be made to expand and sustain the combined application of ITNs with
source reduction measures both in Kemisie town and the rural localities.
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Appendices
Appendix 1.Malaria parasite distribution among the study subjects by sex, age, place
and stage of the parasite detected in Kemisie district, November/December, 2008.

No

Slide No

Sex

Locality

Malaria

(Kebele)

parasite

Age

Stages of malaria detected

1

7V

M

4

Kemisie 02

P. vivax

Ring form, Schizont, Trophozoite

2

38V

M

7

Kemisie 02

P. vivax

Early trophozoite

3

A

M

48

Kemisie 03

P. vivax

Gametocyte, Ring form

4

1

F

35

Kemisie 03

P. vivax

Schizont, Trophozoite

5

3V

F

3

Shekila

P. vivax

Ring form

6

16V

M

11

Shekila

P. vivax

Gametocyte, Ring form

7

3

M

9

Shekila

P. vivax

Schizoant, Gametocyte

8

11A

F

20

Shekila

P. vivax

Ring form

9

B3

F

12

Woledi

P. vivax

Trophozoite

10

1N

M

60

Woledi

P. vivax

Gametocyte

11

1S

M

27

Woledi

P. vivax

Ring form

12

11V

M

4

Koladi

P. vivax

Ring form

13

C

M

10

Koladi

P. vivax

Gametocyte

14

PV

M

37

Koladi

P. vivax

Schizont, Ring form

15

VA

M

18

Koladi

P. vivax

Gametocyte

16

11+

F

41

Koladi

P. vivax

Ring form
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Appendix 2. KAP Questionnaire
Title: Impact of malaria control measures on malaria prevalence and public
awareness in urban and rural settings of Kemisie, Oromiya Zone, Amhara Region.

I.

Area Identification
1. Woreda ________________________
2. Kebele _________________________
3. House No. ______________________

II.

Particulars of the study subjects. (head of the house hold)
1. Name

________________________

2. Sex

________________________

3. Age

________________________

4. Occupation ________________________
5. Religion

________________________

6. Education: (1 literate, read, write only, elementary school,
high school, higher institutions) (underline)
7. Have you ever experienced Malaria or fever? Yes/ No
(underline)
7.1. if yes, did you use medicine? Yes __________ No __________ 7.1.1 if Yes. How
did you obtain the medicine you used? Free/with payment.
7.1.2. What was the brand of medicine you used? (chloroquine, Fansidar, Quinine,
Coartum premaquine, other specify) (under line)
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8. Is there chemical spraying to control mosquitoes? Yes __________ No __________
8.1 If yes how frequent? One /year __________ twice/year more in a year ________
8.2 Do you think that the spraying helps to decrease malaria? Yes __________
,No __________
9. Do you use insecticide treated Mosquito net? Ye_________ No ________
if yes how many __________
9.1 Who usually sleeps under the net at night? Mother
Mother & children __________ husband & wife
9.2

, children only
,other

,
,

When do you sleep under the net? __________
1. All year ------- 2. Only during the rains-------- 3.only during the winter------------

9.3 Does sleeping under a treated net reduce the risk of getting malaria?
Yes--------No------10. Are there any environmental management activities in controlling
malaria in your Kebele? Yes _________ No ________10.1 If yes which kind? 1. Draining stagnant water ________, 2.filling __
3.

,

, leveling burrows and pits _______, 4. all _______ ,5. others. _________

10.2 have you ever participated in theses activities? Yes ______, No ________
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Appendix 3.Annual malaria prevalence and total morbidity data obtained from
Clinical records of Oromia Zone, Amhara Regional State from 1999 -2008
Year

Total Morbidity

Malaria Cases

Malaria Prevalence (%)

1999

88037

33880

38.5

2000

119028

35015

29.4

2001

115817

32873

28.4

2002

113637

17506

15.4

2003

184845

66879

36

2004

182342

86249

47.3

2005

165823

57791

34.9

2006

198964

107192

53.9

2007

152086

46887

30.8

2008

152516

35601

23.3
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Appedix 4.Consent form

Title: Impact of malaria control measures on malaria prevalence and public
awareness in urban and rural settings of Kemisie, Oromiya Zone, Amhara Region.

PIN ----------------------Name of study participant ------------------------------------ Age---------- Sex----------Physician Name--------------------------------- Site /Health center --------------------------I have been informed about a study that plans to investigate the malaria transmission pattern in
kemise District entitled “Impact of malaria control measures on malaria prevalence and
public awareness in urban and rural settings of Kemisie, Oromiya Zone, Amhara Region.”
which will help in investigating the extent to which malaria is a public health problem in the area.
This study could contribute to A recommending the use of appropriate control measures that can
minimize the transmission of the disease in the area. For the study I have been requested to give a
drop of blood from my finger and children under my guardian. They told me that experienced
health professionals according to the established aseptic procedure would do the blood collection
on to glass slide by finger pricier (lancet). I have been informed that if positive result is observed
treatment will be given to children and me by using the standard drug regimen. Based on this, I
have agreed to continue the examination with my children and me too. The investigator also
informed me that if I want all the laboratory results would be kept confidential. I have been given
enough time to think over before I signed this informed consent. It is therefore, with full
understanding of the situation that I gave my informed consent and cooperates at my will in the
course of the conduct of the study.
Name (participant) -------------------------Signature --------------------------Date ----------Name (investigator) ------------------------Signature --------------------------Date ---------Name (Witness) ----------------------------Signature ---------------------------Date -----------
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