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ABSTRACT

Background: Although current reports have shown a reduction in malaria cases,
the disease still remains a major public health problem in Kenya. In most
endemic regions, the majority of infections are asymptomatic which means those
infected may not even know and yet they remain infectious to the mosquitoes.
Asymptomatic infections are a major threat to malaria control programs since
they act as silent reservoirs for the malaria parasites.

Objective: The study sought to determine the prevalence of asymptomatic malaria
infections, whether they show heterogeneity spatially, across age groups and
across time as well as their determinants in a high transmission region.

Study Design: This was part of a larger prospective cohort study on malaria
indices in the HDSS.

Study Setting: The study was conducted in the Webuye Health and Demographic
Surveillance Site in Bungoma East Sub-County.

Study Subjects: Quarterly parasitological surveys were conducted for a cohort of
400 participants from randomly selected households located in known fever
“hotspots” and “coldspots”. Follow-up of all the participants continued for a
period of one year. Generalized estimating equations were used to model risk
factors associated with asymptomatic parasitemia.

Results: Of the total 321 malaria infections detected during the five cross-
sectional surveys conducted over the period of one year, almost half (46.3%) of
these were asymptomatic. Overall, most of the asymptomatic cases (67%) were in
households within known fever “hotspots”. The proportion of infections that
were asymptomatic in the coldspots were 73.1%, 31.8%, 13.3%, 55.6% and 48.2%
during the first, second, third, fourth and fifth visits respectively. In the known
fever “hotspots”, the proportion of infections without symptoms was 47.7%,
48.5%, 35%, 41.3% and 47.5% during the first, second, third, fourth and fifth visits
respectively. Factors associated with asymptomatic malaria include; the village
one lives: people living in village M were twice likely to be asymptomatic (A.O.R:
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2.141, C.I: 0.03 - 1.488), age: children aged between 6 to 15 years were more than
twice likely to be asymptomatic (A.O.R: 2.67, C.I. 0.434 - 1.533) and the season:
infections during the dry season (January) were less likely to be asymptomatic

(A.O.R: 0.26, C.I: -2.289 - 0.400).

Conclusion: The prevalence of asymptomatic infections in this region is still very
high. The highest proportion of asymptomatic infections was registered in a fever
coldpspot village which may explain why the village is a fever coldspot in the
first place. There is a need for active surveillance to detect the asymptomatic cases
as well as treat them in-order to reduce the reservoir. Targeting interventions to
the asymptomatic individuals will further reduce the transmission within this

region.

INTRODUCTION

Malaria is a globally important parasitic
disease. It is currently responsible for the
highest morbidity and mortality among
infectious diseases in Sub-Saharan Africa. In
endemic regions, children below five years
bear the greatest brunt of the disease
presenting with a very high risk of
morbidity and mortality from the disease [1,
2]. Although there has been a lot of progress
in controlling malaria in Kenya, the disease
still remains a major public health problem
which requires urgent attention [3].
Currently, more than 25 million Kenyans are
at risk of malaria every year with about 50%
of outpatient attendance being attributed to
the disease [3].

Although current reports [4-6] indicate a
general reduction in the number of malaria
infections, there is a possibility that these
current estimates might not be a true
reflection of the actual magnitude of malaria
infections. This is mainly because facility
data is the primary component of these
statistics, yet majority of those infected with
malaria parasites remain asymptomatic and
are therefore not likely to seek health care at
a health facility [7]. Asymptomatic
parasitemia refers to the detection of asexual
or sexual parasites and an absence of any
acute clinical symptoms of malaria (usually

fever) during a specified time frame.
Carriers of the plasmodium parasite though
asymptomatic are still able to transmit their
infection to a mosquito and therefore act as
They
maintain infections during the dry seasons
and fuel the infection during the high
transmission season [8, 9].

Asymptomatic

reservoirs for the malaria infection.

parasitemia mainly
develops because individuals in highly
endemic regions are exposed to malaria
frequently and as a result develop partial
immunity which protects them from
developing acute clinical symptoms of
malaria [8]. According to Greenwood [10],
attitudes to the treatment of a case of
malaria may also contribute to local
variations in asymptomatic cases of malaria.
Communities where individuals seek
effective treatment promptly when sick are
likely to have fewer cases of asymptomatic
cases of malaria compared to a neighboring
community where infections are treated
with less effective drugs.

High prevalence of asymptomatic malaria
has been shown to occur mainly in endemic
regions [7]. This poses a great challenge to
elimination efforts because individuals who
don’t have symptoms are not likely to seek
treatment and yet they remain infectious
[11]. Previous studies have shown that

asymptomatic patients are able to infect
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mosquito vectors and also remain infectious
longer than the treated
patients [12].

Most malaria programs have passive
malaria surveillance where they mainly
detect malaria cases at health facilities and
The challenge
arises with those who do not develop any
symptoms and therefore do not present to
health facilities for treatment or seek any
other form of treatment.
reservoirs for the parasite for a long time

symptomatic

they put them on treatment.

These remain as

and keep re-infecting the mosquitoes which
infect the humans. They cannot be detected
unless there is active surveillance of cases
[13]. This cycle continues and therefore
could actually contribute to the persistence
of malaria in an area. In addition,
individuals with asymptomatic infections
may suffer other adverse effects on their
health such as chronic anemia, increased
tendency to get bacterial infections, slowing
mental development among others [14].
Heterogeneity of asymptomatic malaria
infections as well as their determinants
remains a wide not extensively explored
area. This study aimed to determine the
prevalence of asymptomatic infections,
whether they show heterogeneity spatially,
across age groups and across time as well as
their determinants in a high transmission
region.

METHODS

Study Design

This was a closed prospective cohort study
carried out among all household members in
selected households within the HDSS in
Bungoma East Sub- County for a period of
one year.

Study Site

This study was carried out in Bungoma East
Sub-County in Bungoma County. Bungoma
County is located in the Western part of
Kenya 380km west of Nairobi. The County
borders Uganda to the West and lies

between latitude 0 25.3' and 0 53.2" north
and longitude 34 21.4" and 35 04" East. The
total land area is about 3032 km2 [15]. The
main inhabitants of Bungoma County are
the Luhya, mainly the Bukusu sub-ethnic
group. The county has a total population of
about 1.37 million [16] with an average
density of about 453 persons/km2. More
than 60% of the people live below poverty
line with no access to social amenities such
as water and electricity [15, 17].

Data Collection

This study was conducted as part of a larger
prospective cohort study that was set up
within the HDSS located in Bungoma East
sub-County  to  investigate = malaria
transmission indices. Quarterly
parasitological surveys were conducted for a
cohort of 400 participants from randomly
selected households in six sentinel villages
representing known fever ‘hotspots’ and
“cold spots”. Follow-up was done for all the
household members who had been enrolled
into the study during the first visit. Trained
of the
selected households every three months for
a period of one year. During each visit, the
head of the household was requested for a
written consent to access the household.
Each household member had to provide

research assistants visited each

written consent before the testing for
malaria was done.

Assessment of Asymptomatic status
Asymptomatic malaria in this study was
defined as anybody who had confirmed
parasitemia by RDT but had no recent
history of symptoms and/or signs of malaria
and had not taken antimalarial treatment in
the last two weeks. All signs and symptoms
were self-reported, or reported by the
guardian for minor children. Individuals
were tested and those who were found
positive after an RDT test were asked if they
had any symptoms of malaria on that very
day or recently. Those who didn’'t have
symptoms therefore recorded as
asymptomatic. Those who said yes were

were
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further asked to state the symptoms. All
household members who were positive for
malaria irrespective of whether they had
or not were treated using
using  the
National guidelines while those who were

symptoms
Artemether = Lumefantrine
sick but did not test positive for malaria
were referred to the nearest health centers
for treatment.

Data Entry and Analysis

Data were collected using an electronic
questionnaire on android mobile devices.
Data were entered on the same platform
during each quarter.  After the data
collection process, data were extracted from
the phones, each form was checked for
completeness and any missing information
verified before compiling the quarterly data
sets. These quarterly survey data sets were
then merged into one data set at the end of
the study. Descriptive statistics were used to
describe the demographic characteristics of
the participants. Generalized estimating
equations were used to model risk factors
associated with asymptomatic parasitemia
and account for correlation between
repeated observations on the same
individuals, household members and the

Of the total 321 malaria infections detected
during the five cross-sectional surveys over
the course of one year, almost half (46.3%)
were asymptomatic infections. Overall, most
of these asymptomatic cases (67%) were in
the fever hotspots.
Prevalence of Asymptomatic Malaria
Infections: The proportion of asymptomatic
parasitemia in the fever cold spot was 73.1%,
31.8%, 13.3%, 55.6% and 48.2% during the
first, second, third, fourth and fifth visits
respectively. In the fever hotspots, the
proportion was 47.7%, 48.5%, 35%, 41.3%
and 47.5% during the first, second, third,
fourth and fifth visits respectively. The
highest proportion of asymptomatic cases
(both among asymptomatic cases only and
also total infections) was between the ages of
6 to 14 years. Interestingly, the older age
group (above 50 years) in this cohort was
mostly symptomatic (Table 1).
Asymptomatic infections varied across
villages as well. The highest number of
asymptomatic infections was recorded in
one fever hotspot village as well as one fever
cold spot village. One of the known fever
cold spot village did not have even a single
asymptomatic case. All infected cases in this

village. village presented with symptoms.
Results
Table 1

Proportion of Asymptomatic Malaria infections by Age
Age Category Percent of infections that were asymptomatic (%)
0-1 year 30
2-5 years 39.6
6-10 years 64.7
10-14 years 60.0
14-21 years 53.5
21-30 years 28.0
30-40 years 21.5
40-50 years 15.4
>50 years 8.4
Asymptomatic  Infections by  Visit and last visit although this coincides with an
Number/Season equally high proportion of the total number

In general, the highest proportion of
asymptomatic infections was during the first

of malaria infections (Table 2). The two
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visits were conducted in July which
coincides with the main rainy season. We
note, however, the highest proportion of
asymptomatic infections (this is in relation
to the total malaria infections for that

particular quarter and coincides with the
dry season, table 2)

Table 2
Distribution of Asymptomatic Infections Over the study Surveys (Seasonal Variations)
Visit Number
Asymptomatic 1 (July) 2 (Oct) 3 (Jan) 4 (April) 5 (July)
infections
Yes 22.8% 17.8% 14.4% 13.9% 31.1%
No 32.3% 14.8% 5.8% 14.2% 32.9%

Incidence of Asymptomatic Infections by
Village
A fever coldspot village had the highest

check whether there were any differences in
the incidence of asymptomatic cases in the
villages. The study did not find any

incidence of asymptomatic cases (29.1 per statistically significant differences in
1000 person months) followed by fever asymptomatic infections between the
hotspot villages (22.2 per 1000 person villages (p value = 0.68).
months) (Table 3). ANOVA test was used to

Table 3

Incidence of asymptomatic Malaria Infections by Village

Village Incidence Rate per 1000 person months
Fever hotspot village K 14.3

Fever cold spot village L 0

Fever cold spot village M 29.1

Fever hotspot village N 0

Fever hotspot village S 222

Fever hotspot village W 8.4

Factors Associated with Asymptomatic
Parasitemia in Fever cold spots and
hotspots

A univariate = Generalised estimating
Equation model (GEE model) controlling for
repeated measures and clustering was fitted
to determine factors that were associated
with asymptomatic parasitemia. Thereafter,
a multi-variable adjusted GEE model was
fitted confounders and
therefore determine factors associated with
asymptomatic status in patients who had
tested positive for malaria but did not
present with any symptom. The Univariate

model identified the following factors:

to control for

Village; People living in village L (cold spot)
were 30% less likely to be asymptomatic
(O.R: 0.70, C.I; -1.178 - 0.484), region: People
living in the hotspots were 5% less likely to
be asymptomatic (OR: 0.95, C.I-0.533 -
0.434), age in years: Children above five
years were more than twice likely to be
asymptomatic when they get a malaria
infection (O.R: 2.66, C.I; 0.439 1.518) and the
visit number/season: During the third visit
which was conducted in January, people
were 69% less likely to be asymptomatic
(OR: 0.31, CI; -2.008 - -0.311) ( table 13
below).
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Table 4
Univariate Logistic Regression GEE model for Factors Associated with Asymptomatic Parasitemia
(Unadjusted model)
Variable Unadjusted P value Unadjusted Odds Ratio
Odds Ratio (95% CI)
Village
Village K 1
Village L 0.70 0.413 -1.178 0.484
Village M 1.37 0.368 -0.377 1.019
Village N 0.65 0.379 -1.389 0.528
Village S 1.68 0.126 -0.146 1.193
Village W 0.56 0.158 -1.378 0.224
Region
Coldspot 1
Hotspot 0.95 0.841 -0.533 0.434
Age in years
0-5 1
6-15 2.66 0.000 0.439 1.518
15-30 1.02 0.941 -0.677 0.730
30-50 0.35 0.062 -2.106 0.050
>50 1.05 0.073 -4.000 0.179
Visit Number
1 1
2 061 0.153 -1.149 0.180
3 0.31 0.007 -2.008 -0.311
4 0.76 0.456 -0.958 0.430
5 0.78 0.388 -0.792 0.308

In the adjusted multi-variable model (Table 5 below), the village: (A.O.R: 2.14, C.I: 0.03 -
1.488), age: (A.O.R: 2.67, C.I. 0.434 -1.533) and visit number: (A.O.R: 0.26, C.I: -2.289 - 0.400)
are the main determinants for asymptomatic parasitemia in the community.

Table 5
Multi-Variate GEE Logistic Regression model for Factors Associated with Asymptomatic Parasitemia
(Adjusted model)
Variable Adjusted P value Adjusted Odds Ratio
Odds Ratio (95% CI)
Village
Village K 1
Village L 0.74 0.495 -1.165 0.563
Village M 2.14 0.040 0.034 1.488
Village N 0.93 0.896 -1.100 0.962
Village S 1.80 0.090 -0.092 1.269

VillageW 0.67 0.345 -1.205 0.421
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Age in years

0-5 1

6-15 2.67 0.000 0.434 1.533
15-30 1.10 0.779 -0.611 0.816
30-50 0.43 0.126 -1.888 0.233
>50 0.14 0.077 -4.050 0.209
Visit/Season

July,2013 (1) 1

Oct,2013  (2) 0.60 0.191 -1.251 0.249
Jan,2014 (3) 0.26 0.005 -2.289 -0.400
April, 2014 (4) 0.63 0.248 -1.239 0.320
July,2014 (5) 0.82 0.542 -0.804 0.423

DISCUSSION documented in this area up to 93% of

Almost half of all those
malaria in this region are asymptomatic.
This means that if they had not been tested
actively during the study, these particular
infections would not have been identified
since those infected do not feel sick. There is
a possibility that the
asymptomatic infections could be much

infected with

number of

higher than what our study found because
we used RDT for testing. Although the RDT
sensitivity has been shown to be very high
[18], it's not comparable to PCR [19]
PCR
has a sensitivity of 100% and has been

especially for low density infections.

documented as the most effective method
for detecting low density parasitemia as well
as mixed infections [20]. Therefore, there is
likelihood that
parasitemia might not have been detected by

the very low density
the RDT test hence giving a possibility of
higher undetected asymptomatic cases in
this area. Overall, the highest proportion of
asymptomatic infections were found in the
fever hotspots compared to the fever
coldspots although there was no statistically
significant difference between these two
regions.

From this study, we can therefore deduce
that the prevalence of
infections remains very high. However, this
is still lower than what has previously been

asymptomatic

malaria infections without symptoms [21].
Given that there is no active surveillance
within the HDSS in Bungoma East Sub-
County, many people in this area are
infected but remain untreated for long
periods of time hence maintaining the
reservoir within this population. Although
hospital records can be used to infer the

incidence of clinical malaria in this
community, the group of infected
asymptomatic  individuals cannot be

captured by the hospital records since they
do not present to the health facilities for
The of high
asymptomatic cases in endemic regions is a

treatment. presence
common observation documented by other
studies [7, 14]. Previous reports have
alluded to the fact that those living in
endemic regions get frequent mosquito bites
and therefore frequent exposure which leads
to development of partial immunity [22].
This suppresses the
parasite density so it remains below some
threshold to cause symptoms [8]. Since
asymptomatic individuals do not manifest
with any symptoms, they do not seek
treatment and therefore remain as actual
parasite reservoirs who continue to transmit
the infection to the general population [8].
Asymptomatic individuals remain a big
threat to malaria control and malaria
elimination efforts in this area and Kenya in

partial immunity
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particular. Studies have shown that The village where one lives is a significant
asymptomatic  individuals still carry predictor of asymptomatic status when an

gametocytes and therefore can transmit
gametes to the mosquitoes which then infect
other people once they have undergone the
full cycle [11, 23, 24]. Besides gametocyte
carriage, the asymptomatic individual may
suffer from other complications related to
malaria such as anemia as the parasite
continues to destroy red blood cells [25, 26].
Indeed, some studies even advocate for
testing of malaria in any individual with a
derangement in hematological indicators
since they could also be a pointer to chronic
infection with malaria [25, 27].

Besides the environmental factors that
support a large population,
asymptomatic infections may explain why

vector

malaria is persistent in this region. This
evidence is supported by previous reports
which attributed persistence of malaria in
some of the regions to the existence of the
low density parasitemia asymptomatic cases
which do not get treated because the
infected individuals do not show any
symptoms [7, 28]. This is
asymptomatic infections act as the “silent”
reservoirs and continue to fuel the infections
without being cleared. It still remains
unclear the asymptomatic
parasitemia lasts before clearing from the

because

how long
blood without treatment, although some
studies average this to about 70-90 days in
children above 10 years and adults but the
mean is much higher (179 days) among
younger children [29]. This implies that
asymptomatic may
infectious to the mosquitoes for very long
periods [27, 29, 30] hence prolonging the
infections in the community which is a
major threat to the malaria control measures.

This study also explored factors associated
with asymptomatic parasitemia in this
population. Similar to what was found for
malaria infections; generally there were
micro-epidemiological differences in
asymptomatic parasitemia at village level.

individuals remain

individual gets infected with malaria.
People living in village L (which is one of
the villages in the cold spot) are the least
likely to be asymptomatic when they get
These
differences in malaria transmission have
been reported before [10, 31]. Most malaria
infections in this cold spot village
manifested with symptoms. Individuals
who manifest with symptoms are more
likely to seek treatment for the infection and
therefore clear the parasites and cease to be
the parasite reservoir. This could partly
explain why this village is a coldspot for
malaria within the HDSS. On the contrary,

in another fever cold spot village M,

malaria parasitemia. small scale

individuals were more than twice likely to
be asymptomatic when they had malaria
infection. This may have come about by the
fact that the initial classification of villages
into cold and hotspots was based on self-
reported fevers. As alluded to earlier in the
discussion, fevers may also signify other
illnesses and not necessarily malaria [32].
Some authors have even argued that the use
of fevers in estimation of clinical malaria
may result in an over-estimation of clinical
cases [33]. Another plausible and supported
explanation by previous reports is that
symptomatic hotspots are quite unstable
and may keep shifting depending on
various factors [9, 31, 34, 35]. Arguments
against the need to target interventions to
hotspots mostly  cited  the
changing/shifting nature of hotspots
especially the febrile/symptomatic hotspots.
Last but not least, the other plausible
explanation is that since the village has the
highest ~proportion of asymptomatic
infections, this that sick
individuals do not present with  any
symptoms (especially fever) and therefore
fewer cases are detected making it a fever
coldspot.

have

means most
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A higher proportion of asymptomatic cases
were from the fever hotspots as compared to
the fever coldspots although this is not
statistically significant. Studies have shown
that people living in the hotspots for malaria
transmission have a much higher tendency
to be asymptomatic reservoirs of the parasite
[7, 29] . This can be explained by the fact
that those in areas of high transmission tend
to develop some partial immunity due to
repeated exposures to the malaria parasite
and this shields them from developing
clinical symptoms when they get infected.
This has been demonstrated by previous
studies [22]. Nevertheless, there is evidence
that the natural immunity acquired from the
repeated exposures does not necessarily
shorten the length of these asymptomatic
infections [29] and therefore the infections
may become chronic [27]. These persistent
infections are detrimental to the affected
individual posing serious health challenges
through chronic low-grade hemolysis which
leads to anemia as well as cognitive
impairment in school going children [14, 26].
The malaria
programs are enormous. The presence of
high prevalence of asymptomatic infections
threatens to reverse the gains already made
Effective

need to

implications  on control

and documented. control
programmes
everyone at risk in order to reduce the
prevalence. Notwithstanding, people with
no symptoms will definitely not seek
treatment even with the best treatment
guidelines and subsidized effective drugs

yet they remain infectious.

therefore reach

The greater
challenge is tracking down all infected
people and offering treatment.

The study also found that the age of an
individual is a significant predictor of
asymptomatic parasitemia. The younger
children (below 5 years) have a much higher
tendency to develop symptoms while those
between 6 to 10 years are more likely to
remain asymptomatic when they get malaria
infection. Similar evidence has been

reported elsewhere [36]. Infants (0-6months)
are mostly asymptomatic when they get
infected by malaria parasites because of the
acquired [37].
However, this passive immunity from the
mother begins to wane after six months and

maternal antibodies

the infant exposed to the parasite may begin
to get very severe malaria infections [38].
Older and young
holoendemic regions become more prone to
manifestation of clinical disease after a

infants children in

parasite infection because they don’t have
immunity against the parasite [38, 39].
However, these repeated exposures to the
malaria parasite enables them to acquire
immunity specific to the parasite [22, 40-42]
making the children semi-immune to the
parasite and therefore less prone to the
severe attacks. The semi-immune status
makes them less prone to development of
symptoms they get
the parasite.
Nevertheless, the acquired immunity against
malaria is partial and not lifelong [22]. When

clinical whenever

infected with malaria

semi immune individuals move out of an
endemic area, the exposure reduces and
therefore they begin to lose their immunity
[22] and if taken back to an endemic region,
they are likely to develop severe malaria.
Contrary to previous studies that have
indicated that older people living in malaria
endemic regions are less likely to develop
malaria [41] and when they do, they are not
likely to present with symptoms, our results
present an opposite picture. Similar to the
younger children below five years, older
adults infected with malaria in this cohort
were more likely to present with symptoms.
This is an interesting finding that may form
a basis for further research on what changes
take place in the partial immunity for
malaria as one grows older. We interpret
this with caution given the proportion of
older people in our cohort was quite small.
Some reports have shown greater
vulnerability to malaria by older adults,
however these studies have mainly been
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conducted the  non-immune
populations especially the tourists [43]. Age
is therefore a major predictor for
asymptomatic disease. Our findings are
corroborated by those of other studies that

have shown age as one main predictor of

among

whether one develops symptoms or not [41,
42, 44].

These findings implications on
malaria control in a high transmission
region. The younger children present with
symptoms when infected and therefore are
taken for treatment while older children and
adults likely remain asymptomatic carriers
of the parasite and therefore keep re-
infecting the children in their households.
Since the older children don’t present with
symptoms when infected, they may suffer

have

debilitating effects of chronic infection such
as chronic anemia, increased co-bacterial
infections and impaired cognition that may
lead to low performance in school among
others [14].

Similar to other studies, we found
asymptomatic status is associated with the
season/timing. We high
proportion of asymptomatic cases during
the peak seasons (July). However, the
highest  proportion  of

infections in comparison to total infections

recorded a

asymptomatic

was recorded in January. Some of the
previous reports
endemic settings have reported similar
findings [45]. Asymptomatic infections are
usually highest during the dry season
mainly because of the reduced incidence of

conducted in similar

new infections and a larger proportion of
infections remaining untreated from the
previous season [46]. In many endemic
regions, malaria transmission is seasonal
peaking during the rainy season. This is
because mosquito breeding is at its highest
immediately after the long rains due to
availability of many breeding sites [47-51].
The asymptomatic cases carried through the
dry season then ignite transmission during
this high transmission season. Mosquitoes

bite the infected asymptomatic individuals
and flare up the infection by passing it on to
others [28]. Given that malaria infections
during the rainy season are more likely to
have high density parasitemia as compared
to the dry season, this can possibly explain
why majority of those infected during the
rainy season manifest with symptoms.
During the rainy season, there was a
higher number of symptomatic disease in
the fever hotspots than the fever coldspots
while during the dry seasons, there were
more symptoms in the fever coldspots than
the fever hotspots.
with a study conducted in Mali that showed
an increase in fevers during the rainy
seasons [52]. Asymptomatic individuals in
the hotspots act as reservoirs of the parasite
and fuel new infections during the rainy
seasons. This finding is supported by
evidence from a study conducted by
Bousema , Drakeley [35]. It is therefore
important to identify = hotspots  of
asymptomatic infections because they form

This is in agreement

foci of transmission where individuals with
asymptomatic disease act as the main
reservoirs of the parasite during the dry
season and fuel new infections during the
rainy seasons which spread to the
neighboring areas [13, 28, 53].

CONCLUSION

The study has shown a very high prevalence
of asymptomatic parasitemia in this region.
Given that asymptomatic individuals do not
with symptoms, they
continue to act as silent reservoirs for the
parasites without being eliminated. Such
individuals can only be detected if there is
active surveillance. Therefore, there is need
to incorporate actual testing of malaria as
part of the active surveillance for the county
for a period of time and then design
appropriate interventions for the hotspots
within this larger hotspot in Western Kenya.
This will reduce the reservoir and together

present clinical
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with the other targeted
malaria transmission can be reduced with
the hope of elimination.

interventions,
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