September 2025 EAST AFRICAN MEDICAL JOURNAL 8565

East African Medical Journal Vol. 102. 9 September 2025
DETERMINANTS OF ASSYMPTOMATIC MALARIA AMONG ADOLESCENTS IN WESTERN
KENYA

Wesley Morvan Omollo, Master of Public Health, Maseno University. P.O.BOX 974 — 40100, Kisumu,
Kenya, Dr. Peter Omemo, Senior Lecturer, Maseno University, Kenya.

Corresponding author: Wesley Morvan Omollo, Master of Public Health, Maseno University. P.O.BOX
974 — 40100, Kisumu.Kenya,email, omollomorvan@gmail.com

DETERMINANTS OF ASYMPTOMATIC MALARIA AMONG ADOLESCENTS
IN WESTERN KENYA

W. M. Omollo and P. Omemo

ABSTRACT

Background: Asymptomatic malaria among adolescents has maintained malaria
transmissions in malaria endemic areas contributing to lack of reduction in
severe malaria incidences and mortalities. Despite universal health coverage
interventions, adolescents do not consistently use Insecticide Treated Nets
(ITNs) in malaria endemic settings.

Objectives: The general objective was to find out the determinants of
asymptomatic malaria among adolescents in Bunyala and Ugenya Sub-
Counties in Busia and Siaya Counties respectively in Kenya.

Setting: The study was carried out between 1/12/2023 and 31/01/2024 among
adolescents aged 10 -19 years old in the two study sites.

Methods: Analytical cross-sectional study design among a sample size of 1367
adolescents who were screened for malaria and semi-structured questionnaires
used. Data was analyzed using SPSS version 25. Chi-square and logistic
regression models were used, p-value<0.05 was significant.

Results: Prevalence of asymptomatic malaria was 56.7%(n=776). 702(52%) used
ITNs the previous night. Un-use of ITNs was 1.854 times more likely led to
asymptomatic malaria {p=0.000, AOR 1.854, 95% CI 1.492 - 2.304)}. Factors that
significantly affected use of ITNs included; gender(aOR =1.3, 95% CI 1.045-
1.658, p = 0.005), site of study(aOR =2.6, 95%CI =2.0 - 3.3, p =0.000), age, sleeping
place(OR =1.56, 95% CI 1.2-1.95, p = 0.000), type of floor material(aOR =1.3, 95%
CI 1.0 - 1.7, p = 0.000), sleeping surface(Aor 2.5, 95%CI 1.9 -3.3, p-value 0.000)
and whether they had seen bedbugs at home(AOR 1.689, 95% CI 1.3 — 2.1).
Conclusion: There was a high prevalence of malaria, higher than average for the
lake endemic zone. Inconsistent use of ITNs and factors influencing their use
were established to be determinants for asymptomatic malaria among the
adolescents. This calls for prompt actions targeting this age-group who are little
focused on in malaria interventions in malaria endemic settings like Ugenya
and Bunyala.
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INTRODUCTION

Malaria has persistently been a disease of
public health importance especially across
the sub-Saharan Africa where it contributes
to considerably high mortalities and
morbidities!. The world health report
indicates that in 2022, it led to 569,000
mortalities in this region, which constitutes
95% of global malaria cases and five million
cases which was 94% of global cases?. Some
countries such as Cambodia and Vanuatu
have managed to eliminate malaria, some are
like Namibia and

Botswana through using a combination of

nearing elimination

mass-testing and treating, use of ITNs and
prophylactic medication against malaria
like

Nigeria, Congo, Tanzania and Kenya among

parasites®. However, in countries
others it has remained a challenge? This
could be attributed to a

proportion of the

significant
population  being
asymptomatic as some studies highlight
where adolescents aged 10 — 19 years are
mostly incriminated*®. In this state, they
rarely seek treatment and seldom use
insecticide treated nets(ITNs) as they don’t
show visible signs of sickness as in clinical
malaria or severe malaria®. They have also
been shown to contribute to highest amounts
of human-mosquito transmissions compared
to clinically ill patients®. Use of ITNs have
been promoted particularly among children
under five years and pregnant mothers and
less focus on adolescents despite some
shift
morbidity to this age-group®!%l. Factors

reports indicating a in malaria

scientists have found to affect use of ITNs

include; sleeping arrangements within

households, gender, age, house building

materials influenced by socio-economic

factors>'217, Sleeping surfaces such as foam
mattresses on beds or reed mats on floor as
well as myths and misconceptions such as
mass distributed ITNs contribute to spread
of bedbugs as noted in Ethiopia have also

been cited to affect use of ITNs!416.18,

Bunyala Subcounty and Ugenya Sub-
Counties in Western Kenya fall in the Lake
Endemic Zone where prevalence of malaria
is highest in the entire nation of Kenya!'. This
is despite Universal Health Coverage
principles ensuring constant prioritization of
these areas in distribution of ITNs as
described in the Kenya Demographic Health
Survey of 2022 which shows that at least 85%
of households in this region own at least an
ITN™. Adolescents who could be the culprits
in harboring asymptomatic malaria which
occasionally gets clinical leading to anemia,
reduced cognitive ability and absenteeism
from school among them have not been
conclusively investigated in level of infection

and use of ITNs20.

This study highlights the prevalence of
asymptomatic malaria among adolescents
aged 10 — 19 years, their use of ITNs and
factors that influence their use of ITNs. The
information obtained will guide policies put
in place to control negative outcomes of
malaria in these settings. That way, it will
contribute towards the strategy to eliminate

malaria in Kenya by 2030.
METHODOLOGY

Study design: We applied a cross-sectional

survey using a semi-structured
questionnaire among a sample size of 1367
adolescents. The study was carried out

between December 1, 2023 and January 31,
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2024 among adolescents aged 10 -19 years
old. The study design was adopted in this
study to measure association between
exposure and factors associated to exposure,
in this case failure to use ITNs and outcome,
which is asymptomatic malaria among

adolescents?!.

Study site: This study was carried out in
Bunyala Central Location in Bunyala Sub-
County in Busia County and East Ugenya
location in Ugenya Sub County, in Siaya
County in Kenya. Bunyala borders Lake
Victoria and has an irrigation scheme while
Ugenya is around 50 kilometres away from
the shores of Lake Victoria and main
economic activity is subsistence agriculture.
The Kenya Demographic and Health Survey
2022 indicated that 93.5% of households in
Busia County (including Bunyala sub-
county) and 86.7% of households in Siaya

Data Collection: Data was collected using
pre-tested questionnaires administered by
trained research assistants and community
health promoters from the sub-counties
upon consent. The data collectors were
trained to familiarize themselves with the
data collection tool and the process. During
and body-

assenting/consenting

the activity, body weights
temperature of all
adolescents was measured using an axillary
thermometer and recorded. Tests for malaria
was done using rapid diagnostic kits from
drops of blood obtained through finger-
pricking on each participant. Participants
testing positive for malaria were treated at no
cost with Artemisinin-based combination

therapy (ACT) strictly following malaria

County (including Ugenya sub-county) own
at least one ITN.

Study population: Adolescent girls and boys
from randomly selected primary schools in
Bunyala Sub-County and Ugenya sub-
county.

Sampling strategy: A list of primary schools
in the two sub-counties was obtained from
the Sub-County Education Offices. Simple
random sampling was used to obtain the
schools involved. Fisher’s formula was used
to obtain sample size obtained considering
the prevalence of malaria in the study
settings?. Since the public primary school’s
population of adolescents aged 10-19 ranges
between 50 to 300 pupils, all pupils in the
age-bracket were issued with consent forms
to be signed by their parents authorizing
them to take part in the study.

management guidelines. A moderately
structured questionnaire was then used to

interview all the adolescents tested.

The questionnaire had information on
adolescents age, sex, weight, temperature,
Rapid diagnostic test result, sleeping
arrangements, type of floor, whether they
shared sleeping place with animals, how
many adolescents shared a sleeping place,

ITN access and use and bedbug infestation.

Validity and reliability of the tools used. The
tools used were reviewed by the study
supervisors and pilot test done in Bunyala
East to ensure consistency of the results
obtained. The data collectors were taken

through trainings to ensure uniformity in
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information that was obtained. The The letters were presented to the county
Cronbach alpha method was used to commissioners of Siaya and Busia Counties,

compute reliability of the tools. A value of 0.7
or greater was found which indicated high
reliability index of the tools.

Data Analysis: Data was entered into excel
sheets after which the data were analyzed
using SPSS version 25. Descriptive data was
presented in tables and charts while chi-
square and logistic regressions were used to
analyze associations. P-value below 0.05 was

considered significant statistically

Ethical

obtained from school management and

consideration: Approval was
parents before data collection. All adolescent
pupils were issued with assent and consent
forms describing the study to take home for
the parents to provide informed consent.
Only pupils whose parents agree to the
information were involved in the study.
Ethical clearance was secured from Maseno
University Ethics and Review Committee
(MUERC) approval

MUSERC/01274/23 on 23rd November 2023.

number

Table 1: Age and gender of sudy participants

and Directors of Medical services were
approached who introduced study team to
the Bunyala and Ugenya Sub County
Commissioners. Confidentiality principles
were adhered to and caregivers were
adequately consented before assent was

obtained from the adolescents. All ethical

considerations ~ were  complied  with
according to the Helsinki Declaration,
adopted 2013%.

RESULTS

Demographics

A total of 1367 adolescents whose caregivers
consented to the study were enrolled and
surveyed. Females were 769(56.25%) and
598(43.74%) were males. From Ugenya in
654(47.8%)
participated while 713(52.15%) were from

Siaya County, adolescents

Bunyala in Busia County(Table 1).

Name of Males Females 10-12  13-15 16-19 Total
Primary School years  years years
Siaya Bar Odar Pri 86 138 119 98 8 224
County Buranga Pri 84 87 67 81 23 171
Schools Inungo Pri 119 140 126 118 15 259
Busia Bubamba 50 35 32 43 10 85
County Mukhobola 108 145 132 110 11 253
Mundika B 99 134 92 114 27 233
Nanjomi 52 90 45 73 24 142
Totals 598 769 613 637 118 1367

Prevalence of Assymptomatic malaria

The prevalence of asymptomatic malaria
56.8%(n=776/1367).

infection was

Male
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adolescents (60%, n=358/598) had
significantly higher prevalence than females
54%(n=418/769).  The

asymptomatic malaria was

prevalence of

significantly

higher (p = 0.007) in Ugenya at 58.1%
(380/713) than Bunyala where it was 53.3%
(396/654). (Table 2)

Table 2: Prevalence of asymptomatic malaria according to gender, age-group, and study

site
Variable Category Proportion Crude p-value, Adjusted p-
95% CI value and
Malaria Malaria adjusted 95% CI
positive (%) | negative
Gender Males 358(59.9%) 240 0.041, 0.039(0.64-0.989)
0.8(0.64 — 0.991)
Females 418(54.4%) 351
Age brackets 10-12 359(58.6%) 253 0.404(ref) 0.460(ref)
13-15 354(55.6%) 283 0.289 0.32,
1.24(083-1.8) | 0.9(0.6—1.2)
16-19 63(53.4%) 55 0.661 0.312,
1.09(0.74 - 1.62) 0.81(0.55 - 1.213)
Study site Ugenya 396(60.1%) 258 0.007, 0.009,
1.35(1.085 -1.67) | 1.3(1.07 — 1.66)
Bunyala 380(53.3%) 333
Overall prevalence 776(56.8%) 591
Use of ITNs and prevalence of above sleeping place protected against

asymptomatic malaria

805(58.8%) participants had ITNs fixed over
their sleeping places while 702(49.6%) used
ITNs the previous night (Table 3). Fixed ITNs

asymptomatic malaria by 1.7 times higher
than those who did not fix ITNs. Use of ITNs
prevented infection by 1.8 times compared to
those who did not use ITNs.

Table 3: Use of ITNs versus symptomatic malaria outcome

Variable Category Proportions Crude p-value Adjusted p-value
Malaria Malaria and 95% CI and 95% CI
positive negative

ITNs fixed | YES | 805 414 391 0.000 0.943

over NO | 562 362 200 1.709(1.37 -2.133) | 1.016(0.66 — 1.57)

sleeping

place

UsedITNs | Yes | 712 353 359 0.000 0.003

the No 655 423 232 1.854(1.462 - 1.92(1.25-2.9)

previous 2.304)

night
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Factors influencing use of ITNs

Since use of ITNs significantly influenced the
outcome of asymptomatic malaria among
adolescents, factors that influenced use of
ITNs were considered determinants of
asymptomatic malaria (Table 6). The factors
that significantly influenced use of ITNs
included: gender where females were 1.3
times more likely to use ITNs than males.
Younger adolescents aged 10 — 12 years were
1.5 times better users than those aged 13 — 15
years and twice better users than adolescents
aged 16 — 19 years. Adolescents in Bunyala
were 2.5 times better users of ITNs than
adolescents in Ugenya while those who slept

in the main house were 1.4 times more likely

Table 4: Factors influencing use of ITNs

to use ITNs than those who slept in other
buildings within the homestead. Among
those who slept in another building of the
homesteads, those who slept in own houses
meant mainly for sleep by
adolescents(‘simba’) were 1.6 times more
likely to use ITNs than adolescents who slept
in a kitchen building at 5% significance level.
The type of floor did not significantly
influence use of ITNs. Adolescents who slept
on foam mattresses were 2.6 times more
likely to use ITNs than those who slept on
reedmat alone; those who reported not to
have seen bedbugs at home were 1.7 times
more likely to use ITNs than those who had

seen bedbugs at home at 5% significance.

Variable Proportions Crude | Crude Adjusted Adjusted
p-value | 95% CI p-value 95%CI
Used | Didn’t
use ITNs
Gender Male 286 312 0.005 0.74(0.6 — | 0.035 1.287(1.108
0.915) -1.627)
Female 426 343
Age of 10-12 346 266 0.006 ref 0.001 Ref
adolescent(years)
13-15 315 322 0.012 1.33(1.06 | 0.004 1.44(1.13 -
—-1.66) 1.84)
16-19 51 67 0.008 1.709(1.1 | 0.003 1.96(1.27 -
5-2.5) 3.04)
Study site Ugenya 244 410 0.000 3.2(2.6- | 0.000 2.5(1.9 -
4.0) 3.2)
Bunyala 468 245
Sleeping place Mainhouse 407 283 0.000 Ref 0.024 ref
Another building | 287 358 0.000 1.8(1.4 - 0.007 141(1.1-
of the homestead 2.2) 1.8)
Other, outside 18 14 0.750 1.1(0.5- | 0.436 1.35(0.63 —
homestead 2.3) 2.88)
In own separate | 102 90 0.000 Ref 0.076 Ref
house/hut/simba
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If Another In the kitchen 100 185 0.000 2.097(14 | 0.023 1.6(1.07 -
building of building 43 - 2.42)
homestead 3.046)

Other, specify 83 81 0.636 1.106(0.7 | 0.266 1.28(0.83 -
29-1.679) 1.97)
Type of floor Earthen floor 450 484 0.000 0.607(0.4 | 0.250 1.17(0.9 -
81 - 1.5)
Concrete floor 262 171 0.765)
Sleeping surface | Foam mattress 583 376 0.000 3.421(2.6 | 0.000 2.6(1.95 -
72 - 3.34)
Bedbug Yes 428 477 0.000 0.562(0.4 | 0.000 1.675(1.31
infestation of 48 - -2.12
household No 284 1178 0.707)
DISCUSSION registered only 37.3% use rate?. A survey in

Asymptomatic malaria has been found to be

type
accounting for up to 84.9% of all malaria

the most common of malaria,
cases in some studies and adolescents have
been found to be the highest affected age-
group*®. Previous survey in the general
population found prevalence of malaria in
Busia to be 37% and 27% in Siaya County
which was much lower than 56.8% in the
current study!!. Since asymptomatic malaria
patients have been shown to be major
contributors of human-mosquito
transmissions, it is imperative to put
adequate measures to control malaria among
adolescents®1%24, Additionally, they could
lose the partial immunity and have clinical
malaria rise thus absenteeism from school,
impaired cognitive ability among other

negative outcomes may be noticed?.

Rate of net use was below recommended
levels by World Health Organization of 80%
as Bunyala adolescents recorded usage rate
of 65.6% while in Ugenya, the adolescents

2015 among adolescents in Western region
found adolescents use rate at 67.9% in Busia
and an average of 48% in the lake region
The effect of ITN
also been

counties?. use on

asymptomatic malaria has
demonstrated by some studies in the Sub-
African region that have shown prevalence
of asymptomatic malaria to be associated

with inconsistent use of ITNs”.

Factors established to influence use of ITNs
in the current study included; sleeping
More

adolescents who slept in the Main house

arrangement of the adolescents.

slept under ITNs compared to other houses
within the homestead. These findings are
consistent with a qualitative study in
Madagascar which found that adolescents
boys sleeping in other houses within the
homesteads or outside the homesteads shied
away from using ITNs due to fear of being
considered married®®. A quantitative study
in Ghana also found that the number of

bedrooms within the main house influenced
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use of ITNs!2 Sleeping under ITNs the
previous night significantly influenced
asymptomatic malaria outcome, but fixed
ITNs did not have a significant effect. Studies
have reiterated that use of ITNs reduces
malaria incidences, however the outcome
was contrary to some studies that have found
that permanently hung ITNs over the
sleeping place reduced prevalence of
malaria®. Sleeping in children’s own huts
led to higher usage of ITNs than sleeping in
separate kitchen structures, this result agrees
with a study in Vietnam, which deduced that
sleeping around the kitchen fire and poverty

were associated with decreased use of ITNs!2.

In this study, female adolescents were better
users of ITNs than male adolescents, this was
similar to a finding in Kenyan Coast where
despite adolescents showing lowest ITN use,
girls were better users than boys®. This could
be due to a perception among males’
adolescents that associates use of ITNs to

being feminine'®.

Younger adolescents were significantly better
in use of ITNs than older adolescents, a
finding congruent with findings by Tairou
which found that adolescents aged 10 — 14
years were better at using ITNs than their
counterparts between 15 — 19 years since the
previous were more prone to clinical

malarias.

Sleeping on foam mattress increased
chances of using ITNs in the current study.
This finding is similar to a study in Ghana
which found that sleeping on mattresses was
positively associated with use of ITNs rather
than sleeping on the floor!s. Type of floor,
whether

influence use of ITNs. Contrary to findings in

earthen or concrete did not

Ethiopia by Malede et al that earthen floors
and incomplete constructed houses were
associated with lower use of ITNs among
adolescent than complete house structures?®.
Sleeping surface such as mattresses had
higher usage of ITNs than adolescents who
slept on reedmats alone. Use of reed mats
alone to sleep implies a poor socio-economic
status compared to sleeping on foam
mattresses. This outcome therefore deduced
that

households were not good users of ITNs

adolescents who from  poorer

compared to those from wealthier
households. Other studies have also shown
that higher wealth is more associated with
more use of ITNs while others showed no
difference®”. Contrastingly, some studies
have found that middle and higher quartile
wealth had lower use of ITNs compared to

lower wealth quantile households!'4?.

Bedbug infestation in households negatively
influenced use of ITNs in this study. This is
similar to some studies in Ethiopia which
found that that bedbug infestation of bednets
discourages use of ITNs!®18, Thus, even with
continued distribution of ITNs, their efficacy
towards eliminating bedbugs should equally

be ascertained.
Study limitation

Since use of insecticide treated nets and
outcome which was asymptomatic malaria
were both assessed at the same time during
the data collection, it is difficult to tell which
factor preceded the other. Causality would
possibly be established if a prospective
cohort study were done where the variables
examined are observed for some set period of

time.
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CONCLUSION

Campaigns targeting the adolescents on use
should be

intensified which may include inculcating

of insecticide treated nets

prevention of malaria principles into their
curriculum. Factors linked to socio-economic
status of the households should be sorted by
ensuring policies are in place to improve
living standards of these households. Myths
and misconceptions should be demystified
by practically demonstrating to the
adolescents the effectiveness of ITNs, not
only to control mosquitoes but other

nuisance insects such as bedbugs.
RECOMMENDATION

The County Governments of Busia and Siaya
should

promotion of use of ITNs among adolescents

revamp campaigns targeting
and put in place policies that address the
factors impeding use of ITNs. This may help
greatly in strides towards attaining global
goal of reduction of malaria incidence and

mortality by 90% by 203028.

Further research needs to be carried out to
establish the reasons for poorer use of ITNs
among residents of Ugenya Sub-County
compared to residents of Bunyala since
previous research have shown that areas
with
prevalence of malaria, but it was otherwise in
the current study. Additionally, it should be
established if use of ITNs vary with month or

irrigation schemes have higher

seasons of the year among the adolescents.
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