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ABSTRACT

Background: Burkina Faso is challenged by rise in malaria incidence and insecticide and drug
resistance. We investigated the prevalence of asymptomatic infection of Plasmodium falciparum.
over three surveys.

Subjects dan Method: We conducted repeated cross-sectional surveys in September and
December 2016 and June 2017 in Diebougou health district. An initial census identified 4,028
subjects aged 6 months to 18 years. The independent variables included the age or date of birth,
dependant were the area of residence, the use of bed nets, presence of not of parasites, the period
of the surveys and the presence or absence of clinical signs/symptoms/fever, the gender. We used
electronic case report forms for data collection, then uploaded into electronic tablets PCs,
transferred to a central server. Data were analyzed with R version 3.4.3 software. Baseline charac-
teristics were described using descriptive statistics. A bivariate analysis was done to describe the
overall malaria prevalence using Chi-squared or Fisher Exact test. Simple and multiple logistic
regressions served to determine effect of socio-demographic characteristics and season on both
symptomatic and asymptomatic malaria cases.

Results: Three malaria active case detection surveys were conducted on 2,839, 2,594 and 2,337
eligible subjects in September 2016, December 2016, and June 2017 respectively. There was high
proportion of parasitemia ranging from 31.6% to 43.5% whereas malaria clinical cases ranged from
6.8% in June to 23.81% in September. Age, gender, season, and village variables were significantly
associated with asymptomatic malaria carriage. Sleeping under a bednet the night before the
survey was found to be protective against asymptomatic malaria.

Conclusion: This study has reported high prevalence of malaria infection. The young population
was more concerned and September was the period of highest carriage.
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BACKGROUND mortality and morbidity, the global burden

Despite the implementation of intensive of the disease remains high; World Malaria
malaria interventions in the past decade report for 2020 estimated that 229 million
followed by a significant decline in malaria
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cases occurred in 2019 compared to 238
million cases in 2000 (WHO, 2020)

Malaria incidence and prevalence re-
main high and Burkina Faso is one of the
“high burden country targeted in the “high
burden high impact: a targeted malaria res-
ponse” set by the World Health Organiza-
tion (WHO, 2018). In 2015, malaria was the
first cause of outpatient consultations
(41.3%), hospitalizations (21.4%), death
(16.4%) (Ministry of Health, 2016a) and
the main cause of illness among children
(80%) (Tiono et al., 2014).

The Global Technical Strategy for Ma-
laria 2016—2030 was endorsed by World
Health Assembly, calling for a reduction in
global incidence and mortality of malaria by
at least 90% by 2030 (WHO Malaria Policy
Advisory Committee and Secretariat, 2015).
This ambitious plan should include all types
of malaria infections: clinical malaria (un-
complicated and severe malaria) and
asymptomatic carriage (Marsh et al., 1995;
Imbert et al., 2002; Epopa et al., 2019).

In intense and perennial transmission
settings, entomological inoculation rate is
high (Epopa et al.,, 2019) entertaining a
certain level of immunity and a highly pre-
valent asymptomatic carriage of P. falcipa-
rum parasites (Njama-Meya et al., 2004;
Gudo et al., 2013) which are not treated
most of the time except during the seasonal
malaria  chemoprevention  campaigns
among children under 5 years old; thus it
poses a major challenge to efforts towards
malaria control and elimination (Ganguly
et al., 2013; Lindblade et al., 2013)

Asymptomatic carriage of Plasmodi-
um falciparum is a function of the popu-
lation’s susceptibility to the clinical disease
and is associated with the progression to
clinical malaria (Bereczky et al., 2007), the
number of recurrent cases, the chronic ane-
mia, the maternal and neonatal death, the
bacterial infections, the cognitive disorders
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and the enhanced transmission of the di-
sease in the population (Chen et al., 2016;
Tadesse et al., 2017). Asymptomatic car-
riers appear to be the main P. falciparum
reservoir and thus sustain the transmission
between seasons [16]. Studies have report-
ed that parasites from asymptomatic indivi-
duals were even more infectious to vectors
than those of clinical cases (Gouagna et al.,
2004, 2007; Ouédraogo et al., 2015). In the
context of insecticide-resistant area of Dié-
bougou, we aimed at investigating the bur-
den of asymptomatic infection of Plasmodi-
um falciparum over several - cross-sectio-
nal surveys.

SUBJECTS AND METHOD

1. Study Design

We did three repeated cross-sectional sur-
veys one just before the start of the trans-
mission season (June 2017), one during the
intensive transmission period (September
2016) and the last at the end of the
transmission period (December 2016) to al-
low better capture of the parasite carriage
over time.

2, Study Variables

The independent variables included the age
or date of birth, dependant were the area of
residence, the use of bed nets, presence of
not of parasites, the period of the surveys
and the presence or absence of clinical
signs/symptoms/fever, the gender.
3.Population and Sample

The study population referred to the popu-
lation of the selected villages while the tar-
geted population was those aged form 6
months to 18 years. The surveys lasted ap-
proximately three weeks.

Recent data from neighboring area in-
dicated that incidence of malaria was 1.2
episode per child per year (Tiono et al.,
2014). The sample size of 8 clusters was cal-
culated to detect 33% reduction in the com-
bined arm compared to the control arm
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with 80% power, risk of error a=0.05, CV=
0.25 with approximately 300 participants
per cluster.

4. Operational Definition of Variables
These include: Asymptomatic carriers: Pre-
sence of Plasmodium falciparum parasite
without clinical symptom/fever, symptoma-
tic carriers: Presence of Plasmodium falci-
parum parasite with clinical symptom/
fever, fever: Measured axillary temperatu-
re>37.5° or history of fever within 24
hours.

5. Study Instruments

We used case report forms which have been
uploaded into electronic tablets PCs. Case
report forms contains all relevant informa-
tion we want to collect from the partici-
pants. Data are collected off line and once
upon return at the end of the day, data are
transferred to a central server from where
data are extracted, corrected and re upload-
ed for use by the investigators.

6. Data analysis

Data were analyzed with R version 3.4.3
software. Baseline characteristics were des-
cribed using descriptive statistics where ca-
tegorical variables were summarized as
number and valid percent and continuous
variables as mean and standard deviation.
A bivariate analysis was done to describe
the overall malaria prevalence, asympto-
matic and symptomatic cases prevalence by
age group, gender, the season of data col-
lection, long-lasting insecticide-treated bed
net use using Chi-squared or Fisher Exact
test. Simple and multiple logistic regres-
sions served to determine effect of socio-de-
mographic characteristics and season on
both symptomatic and asymptomatic mala-
ria cases.
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7. Research Ethics

The study was approved by the Institutional
Ethics Committee for Health Research of
the Institut de Recherche en Sciences de la
Santé (Reference number 06-2016/
CEIRES) prior to any participant was re-
cruited. Written informed consent was ob-
tained from all parents or guardians of
children who entered the study. Partici-
pants were explaining the full scope of the
study and their right to participate or not
without any prejudice; participation could
be stopped at any time without any expla-
nation. Subjects diagnosed with malaria
were treated per the National Malaria Con-
trol Program guideline.

RESULTS

Baseline characteristics

Enumerated population

Population census was undertaken prior to
the study activities; 4,028 inhabitants aged
6 months to 18 years were identified in the
twenty-seven selected villages. Females re-
presented 48% (1,928/4,028) of the sample
and children under 5 years old accounted
for 26.3% (1,061/4,028).

Characteristics of the surveyed popu-
lation

Over three-period points 70.48% (2,839/
4,028), 64.4% (2,594/4,028) and 58.02%
(2,337/4,028) were respectively surveyed in
September 2016, December 2016 and June
2017. There was gender balance during the
first two surveys but females were most
surveyed in June 2017. The most populated
village was Sarambour (271 inhabitants)
while the least populated was Yelbelela (91
inhabitants). Socio-demographic characte-
ristics of participants in each cross-sectio-
nal survey are summarized in Table 1.
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Table 1. Socio-demographical characteristics of the study participants of the CSS
Malaria parasite carriage

Sept. 2016 Dec. 2016 June 2017
N % N % N %
1(\T(y:’1)mber of individuals, N 2,839 36.5 2,504 33.4 2,337 30.1
Gender, Male (%) 1,418 49.9 1, 284 49.5 1,063 45.5
Age group
6 - 59 months 848 20.9 803 30.9 719 30.7
5 - 9 years 1,080 38.0 1, 018 985 42.2
10 - 17 years 911 32.1 773 29.8 633 27.1
Village
Bohero (BOH) 116 4.1 128 4.9 114 4.9
Dangbara (DAN) 90 3.1 80 3.1 66 2.8
Diagno (DIA) 91 3.2 79 3.0 63 2.7
Dombourou (DMB) 128 4.5 99 3.8 118 5.0
Dontélo (DON) 92 3.2 86 3.3 111 4.7
Gongombiro (GBI) 181 6.4 145 5.6 116 4.9
Kouloh (KOU) 101 3.5 104 4.0 96 4.1
Kpalbalo (KPA) 142 5.0 103 3.9 102 4.3
Kpédia (KPE) 131 4.6 129 5.0 99 4.2
Lobignonao (LOB) 91 3.2 73 2.8 88 3.7
Moulé (MOU) 87 3.0 89 3.4 100 4.3
Nouvielgane (NAV) 87 3.0 88 3.3 89 3.8
Niombouna (NBO) 94 3.3 107 4.1 76 3.2
Niombripo (NBR) 130 4.6 122 4.7 99 4.2
Niaba (NIA) 138 4.9 94 3.6 87 3.7
Nipodja (NIP) 76 2.7 115 4.4 85 3.6
Ouidiaro (OUI) 116 4.1 107 4.1 78 3.3
Palembera (PAL) 70 2.5 72 2.8 72 3.1
Perbalembiro (PER) 117 4.1 87 3.3 63 2.7
Sarambour (SAR) 128 4.5 101 3.9 86 3.7
Sidmoukar (SID) 129 4.5 90 3.4 103 4.4
Sinkiro (SKI) 69 2.4 87 3.3 54 2.3
Soussoubro (SOU) 67 2.3 62 2.4 45 1.9
Tordiero (TDI) 63 2.2 63 2.4 49 2.1
Tiarkiro (TIA) 82 2.9 77 2.9 69 2.9
Yelbelela (YBE) 85 3.0 86 3.3 65 2.7
Yellela (YLE) 138 4.8 121 4.6 144 6.1
Sleep under bed net
No 135 4.8 462 17.8 1,574 67.4
Yes 2,704 95.2 2,132 82.2 763 32.6
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Table 2. Distribution of malaria parasite carriage per socio demographic charac-

teristics of subjects and period of data collection

Blood smear Asymptomatic
Variables positive carriers p
N % N %
Gender <0.001
Female (n=4,005) 1,503 37.5 903 60.1
Male (n=3,765) 1,559 41.4 973 62.4
Age group <0.001
6 - 59 months (n=2,370) 1,007 42.5 535 53.1
5 -9 years (n=3,083) 1,323 42.9 826 62.4
10 - 17 years (n=2,317) 732 31.6 515 70.3
Period <0.001
September 2016 (n=2,839) 1,178 41.5 502 42.6
December 2016 (n=2,594) 1,128 43.5 777 68.9
June 2017 (n=2,337) 756 32.3 597 79.0
Village of residence <0.001
Bohero (BOH) 98 27.4 86 87.7
Dangbara (DAN) 99 41.9 68 68.7
Diagno (DIA) 82 35.2 63 76.8
Dombourou (DMB) 158 45.8 106 67.1
Dontélo (DON) 119 41.2 79 66.4
Gongombiro (GBI) 171 38.7 109 63.7
Kouloh (KOU) 132 43.8 90 68.
Kpalbalo (KPA) 145 41.8 100 69.0
Kpédia (KPE) 103 28.7 61 59.2
Lobignonao (LOB) 127 50.4 55 43.3
Moulé (MOU) 94 34.1 56 59.6
Nouvielgane (NAV) 79 20.9 61 77.2
Niombouna (NBO) 72 26.0 24 33.3
Niombripo (NBR) 158 45.0 66 41.8
Niaba (NIA) 149 46.7 115 77.2
Nipodja (NIP) 112 40.6 55 49.1
QOuidiaro (OUI) 120 39.9 67 55.8
Palembera (PAL) 103 481 61 59.2
Perbalembiro (PER) 142 53.2 99 69.7
Sarambour (SAR) 89 28.2 55 61.8
Sidmoukar (SID) 122 37.9 54 44.3
Sinkiro (SKI) 72 34.3 46 63.9
Soussoubro (SOU) 66 37.9 31 47.0
Tordiero (TDI) 87 49.7 52 59.8
Tiarkiro (TIA) 63 27.6 42 66.7
Yelbelela (YBE) 108 45.8 50 46.3
Yellela (YLE) 192 47.6 125 65.1
Slept under bed net <0.001
No (n=2,171) 732 33.7 560 76.5
Yes (n=5,599) 2,330 41.6 1,316 56.5

Overall, 39.41% (3,062/7,770) of partici-
pants resulted in malaria parasite occurren-
ce in blood smears even though most of

www.jepublichealth.com

them were asymptomatic carriers irrespec-
tive of socio-demographic parameters (p
<0.001). Asymptomatic carriage increased
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over age groups and period of survey from
beginning of transmission season in June to
the end of the transmission in December
and the full transmission period (Sep-
tember). The highest prevalence of asymp-
tomatic malaria (50%) was seen in the
village of Lobignonao and the lowest in
Niombouna (26%). Table 2 shows the dis-
tribution of malaria parasite carriage per
sociodemographic characteristics of partici-
pants.

Relationship of socio-demographic
characteristics and asymptomatic
carriage

In December 2016, the participants to the
survey were more likely to be asymptomatic
(OR 1.99) compared to those of September
2016 while this risk was substantially re-
duced in June 2017 (OR 1.6). The risk of
asymptomatic malaria was similar in 6-59
months and 10-17 years old groups but
slightly increased in the 5-9 years old. Fi-
nally the risk of asymptomatic malaria was
similar across the villages except in Perba-
lembiro, Niaba and Niombouna (table 3).

Table 3. Distribution of socio demographic characteristics and bed net use among

asymptomatic carriers

Characteristics Population n (%) OR (95% CI) P OR (95% CI) P
Period <0.001 <0.001
Sept. 2016 (CSS1) 2,839 502 (17.68) 1 1
Dec. 2016 (CSS2) 2,504 777 (29.95) 1.99 (1.75 to <0.001 2.07 (1.81to <0.001
2.26) 2.36)
June 2017 (CSS3) 2,337 597 (25.55) 1.60 (1.40to <0.001 1.54 (1.31to <0.001
1.83) 1.82)
Gender <0.001 0.001
Male 3,765 973 (25.84) 1 1
Female 4,005 903 (22.55) 0.84 (0.75to0 0.001 0.84 (0.75 to 0.001
0.93) 0.93)
Age group <0.001 <0.001
6 - 59 months 2,370 535 (22.57) 1 1
5 - 9 years 3,083 826 (26.79) 1.26 (1.11to <0.001 1.26 (1.11 to <0.001
1.42) 1.44)
10 - 17 years 2,317 515(22.23) 0.98 (0.85to0 0.776 1.00 (0.87 to 0.977
1.12) 1.15)
Village <0.001 <0.001
Bohero (BOH) 358 86 (24.02) 1 1
Diagno (DIA) 233 63 (27.04) 1.17 (0.80 to 0.409 1.25 (0.85 to 0.258
1.71) 1.83)
Dombourou 345 106 (30.72) 1.40 (1.01to 0.047 1.47 (1.05 to 0.026
(DMB) 1.96) 2.06)
Dontélo (DON) 289 79 (27.34) 1.19 (0.83 to 0.337 1.21 (0.84 to 0.301
1.70) 1.73)
. 442 109 (24.66) 1.04 (0.75 to 0.834 1.08 (0.78 to 0.640
Gongombiro (GBI) 1.43) 1.50)
Kouloh (KOU) 301 90 (29.90) 1.35 (0.95 to 0.090 1.33 (0.94 to 0.109
1.91) 1.89)
Kpalbalo (KPA) 347 100 (28.82) 1.28 (0.92to0 0.149 1.34 (0.95 to 0.093
1.79) 1.89)
. 61 (16.99) 0.65 (0.45 to 0.020 0.64 (0.44 to 0.019
Kpédia (KPE 359
pédia (KPE) 0.93) 0.93)
Lobignonao (LOB) 252 55 (21.83) 0.88 (0.60 to 0.526 0.88 (0.60 to 0.526
1.30) 1.30)
www.jepublichealth.com 464
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Moulé (MOU) 276 56 (20.29)
Nouvielgane (NAV) 264 61 (23.11)
Niombouna (NBO) 277 24 (8.66)
Niombripo (NBR) 351 66 (18.80)
Niaba (NIA) 319 115 (36.05)
Nipodja (NIP) 276 55 (19.93)
Ouidiaro (OUI) 301 67 (22.26)
Palembera (PAL) 214 61 (28.50)
Perbalembiro 267 99 (37.08)
(PER)

Sarambour (SAR) 315 55 (17.46)
Sidmoukar (SID) 322 54 (16.77)
Sinkiro (SKI) 210 46 (21.90)
Soussoubro (SOU) 174 31(17.82)
Tordiero (TDI) 175 52 (29.71)
Tiarkiro (TIA) 228 42 (18.42)
Yelbelela (YBE) 236 50 (21.19)
Yellela (YLE) 403 125 (31.02)
Slept under bednet

No 2171 560 (25.79)
Yes 5,599 1,316 (23.5)

0.81(0.55to 0.264 0.80 (0.55to 0.263
1.18) 1.18)
0.95 (0.65 to 0.790 0.93 (0.64 to 0.721
1.38) 1.37)
0.30 (0.18 to <0.001 0.29 (0.18 to <0.001
0.49) 0.47)
0.73 (0.51 to 0.091 0.74 (0.51 to 0.102
1.05) 1.06)
1.78 (1.28 to 0.001 1.93 (1.38 to <0.001
2.49) 2.71)
0.79 (0.54 to 0.220 0.73 (0.50 to 0.114
1.15) 1.08)
0.91 (0.63 to 0.593 0.89 (0.61 to 0.532
1.30) 1.29)
1.26 (0.86 to 0.236 1.24 (0.84 to 0.275
1.85) 1.83)
1.86 (1.32 to <0.001 1.96 (1.38 to <0.001
2.64) 2.79)
0.67 (0.46 to 0.038 0.70 (0.48 to 0.065
0.98) 1.02)
0.64 (0.44 to 0.020 0.66 (0.45 to 0.032
0.93) 0.96)
0.89 (0.59 to 0.564 0.90 (0.59 to 0.607
1.33) 1.35)
0.69 (0.43 to 0.106 0.69 (0.43 to 0.113
1.08) 1.09)
1.34 (0.89 to 0.160 1.31 (0.87 to 0.194
2.00) 1.98)
0.71 (0.47 to 0.111 0.73 (0.48 to 0.136
1.08) 1.11)
0.85 (0.57to 0.421 0.85 (0.57 to 0.417
1.26) 1.26)
1.42 (1.03 to 0.032 1.45 (1.05 to 0.025
1.96) 2.01)
<0.001 0.248
1 1
0.88 (0.79 to 0.034 0.92 (0.79 to 0.248
0.99) 1.06)

Note: Goodness of fit for the adjusted model: Chi2(7774) = 1176.79; p<o.001

Prevalence of asymptomatic carriers
per period
Asymptomatic malaria carriage significant-
ly varied in relation to the survey, the socio-
demographic parameters and bednet use
categories (respective p<0.05).

The proportion of asymptomatic car-
riers within 5-9 years old children (27%)
was significantly higher than that in chil-
dren aged 6 to 59 months (22%) and in
children aged from 10 to 17 years (p
<0.001). This trend was observed in De-
cember 2016 and June 2017 whereas there
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was no significant difference among age
groups in September 2016.

The asymptomatic malaria rates were
higher during the December 2016 survey
relative to the 2 others surveys regardless
the age, gender or bed net use.

Bed net use the night before the
survey, which is a proxy of the general use
of LLINs was associated with a lower rate of
asymptomatic malaria in September 2016
((26.67% vs 17.23% for users vs non-users,
p<0.001). Finally, subclinical malaria car-
riage among the subjects statistically differ-
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ed per area of residence and across surveys (table 4).
Table 4. Distribution of asymptomatic malaria per sociodemographic characte-
ristics and bednet utilization across the three surveys

Characteristics Sept. 2016 Dec. 2016 June 2017 Overall P
N % N % N % N %
Age group <0.001%
6 — 59 months 152 17.92 231 28.77 152  24.14 535 22.57
5—9Yyears 206 19.07 340 33.4 280 28.43 826 26.79
10 — 17 years 144 15.81 206 26.65 165 26.07 515 22.23
P 0.159 <0.001*
Gender
Male 205 20.8 393 30.61 285 26.81 973 25.84 <0.001*
Female 207 14.57 384 20.31 312 24.49 903 2255  <0.001%
P 0.000%* 0.001%*
Slept under bednet
No 36 26.67 140 30.3 384 24.4 560 25.79 0.037
Yes 466 17.23 637 20.88 213 27.92 1,316 23.5 <0.001*
p 0.001% 0.034*
Village
Bohero (BOH) 36 31.03 33 25.78 17 14.91 86 24.02 0.014*
Dangbara (DAN) 11 12.22 31 38.75 26 39.39 68 28.81  <0.001*
Diagno (DIA) 15 16.48 26 32.91 22  34.92 63 27.04  0.014*
Dombourou (DMB) 35 27.34 44 44.44 27 22.88 106 30.72  0.002%
Dontélo (DON) 26 28.26 18 20.93 35 31.53 79 27.34 0.247
Gongombiro (GBI) 43 23.76 43 29.66 23 19.83 109 24.66 0.175
Kouloh (KOU) 31 30.69 20 19.23 39  40.63 90 29.9 0.004*
Kpalbalo (KPA) 20 14.08 41 39.81 39 38.24 100 28.82  <0.001*
Kpédia (KPE) 16 12.21 35 2713 10  10.1 61 16.99  0.001%
Lobignonao (LOB) 4 4.4 24 32.88 27 30.68 55 21.83  <0.001*
Moulé (MOU) 7 8.05 32 35.96 17 17 56 20.29 0.101
Nouvielgane (NAV) 13 14.94 38 4318 10 1124 61 23.11  <0.001%
Niombouna (NBO) 5 5.32 11 1028 8 1053 24 8.66 0.365
Niombripo (NBR) 10 7.69 30 24.59 26 26.26 66 18.8  <0.001*
Niaba (NIA) 34 24.64 43 4574 38  43.68 115 36.05  0.001*
Nipodja (NIP) 4 5.26 29 25.22 22 25.88 55 19.93  0.001*
Ouidiaro (OUI) 6 5.17 54 50.47 7 8.97 67 22.26  <0.001*
Palembera (PAL) 15 21.43 29 40.28 17  23.61 61 28.5 0.024*
Perbalembiro(PER) 47 40.17 24 27.59 28  44.44 99 37.08  0.070%
Sarambour (SAR) 31 24.22 20 19.8 4 4.65 55 17.46 0.001*
Sidmoukar (SID) 12 9.3 19 2111 23 22.33 54 16.77 0.013*
Sinkiro (SKI) 18 26.09 19 21.84 9  16.67 46 21.9 0.456
Soussoubro (SOU) 9 13.43 11 17.74 11 24.44 31 17.82 0.328
Tordiero (TDI) 3 4.76 27 42.86 22 44.9 52 209.71  <0.001*
Tiarkiro (TIA) 18 21.95 17 2208 7 1014 42 18.42 0.105
Yelbelela (YBE) 2 2.35 31 36.05 17  26.15 50 21.19  <0.001%
Yellela (YLE) 31 22.46 28 23.14 66  45.63 125 31.02  <0.001*
p <0.001  <0.001  <0.001 <0.001*
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Relation between asymptomatic and
clinical malaria

Figure 1 displays the compared prevalence
of symptomatic versus asymptomatic mala-
ria per time of the survey. Asymptomatic
malaria prevalence among subjects was
comparable to that of the clinical form in
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Figure 1. Prevalence of asymptomatic carriers and clinical cases per period

DISCUSSION
Our study showed a high burden of asymp-
tomatic malaria, characterized by a preva-
lence of parasitemia ranging from 31.6% to
43.5%. Such a prevalence has been reported
in endemic areas including sub-Saharan Af-
rica (Taylor-Robinson, 2000; Ibekwe et al.,
2009; Steenkeste et al., 2010). Recently,
Owusu et al. in 2017 (Owusu et al., 2017)
found a pattern of asymptomatic malaria
carriage from 16.3% among the under-5
and to 25.6% among children aged 11 to 15
years. Such prevalence of asymptomatic
malaria in endemic settings is often correla-
ted to the development of partial immunity
which allows controlling for the develop-
ment of clinical symptoms. Also, such a re-
servoir of asymptomatic carriers can be due
to parasite manipulation to maintain its
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transmission from person to person (Busu-
la et al., 2017).

In our study, age, gender, trans-
mission season, place of residence, and bed
net use was significantly associated with
asymptomatic malaria. Previous reports ha-
ve found a high prevalence of asymptomatic
malaria in males than in females (Taylor-
Robinson, 2000; Dinko et al., 2018). This
might be because in our setting, males are
more exposed to outdoor activities than fe-
males and are likely to experience increased
risk of infective mosquito bites.

Children aged 5 to 9 years had the
highest prevalence of the disease, regard-
less of transmission season compared to
those aged 6 months to less than 5 years
and those 10 and above. Owusu also found
an age difference in the carriage of asymp-
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tomatic malaria in Ghana in 2017 (Owusu
et al., 2017). However, our results differ by
the fact in our case we have a reverse “U
shape” type of prevalence across the age
groups. Younger children could still have,
for some, protective immunoglobulins gain
from breastfeeding that might protect them
from developing symptomatic malaria ca-
ses. The protective role was found in several
studies. Hence, older children who are re-
peatedly exposed to mosquito bites develop
an immune response along with the pre-
sence of nitric oxide (NO) and leucocyte NO
synthase type 2 in asymptomatic children
helps to prevent malaria signs and symp-
toms (Anstey and Smith, 1999; Busula et
al., 2017).

Sleeping under a bednet the night be-
fore the survey was found to be protective
against asymptomatic malaria. Indeed, the
prevalence of asymptomatic malaria was lo-
wer in those who slept under a treated bed-
net; indeed, bednet is an effective tool in
malaria for control in reducing both asymp-
tomatic and clinical malaria (Wangdi et al,,
2014; Mukhtar et al., 2018). In a systematic
review modeling the effect of bednet cove-
rage, insecticide-treated nets were found to
reduce Plasmodium falciparum carriage by
17%.

High prevalence of asymptomatic car-
riage was found in December which corres-
ponds in fact to the end of the transmission
compared to the period of high transmissi-
on of September, and this seasonal pattern
in asymptomatic malaria carriage is vastly
described in the literature and is linked to
the decrease in mosquito bites, parasite’s
density in the blood and other biological
factors (Tiedje et al., 2017; Ayanful-Torgby
et al., 2018).

Our study retrieved a spatial distri-
bution pattern within Diebougou’s district
area. Asymptomatic malaria showed an un-
even distribution by the village of residence
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across all data collection periods. We noted
that for only 8 villages, this prevalence did
not differ according to the season of data
collection. These villages were either cha-
racterized by their location close to main or
secondary roads, or by the paucity of
streams, rivers and another wild water net-
work. This is in accordance with the envi-
ronmental components of malaria risk fac-
tors. Villages close to roads have the cha-
racteristics to have a cleaner environment
than others. Besides, people in these areas
have more access to information and
protective means. Also, the lack of rivers,
streams, and stagnant water in the envi-
ronment reduces breeding sites for mos-
quitoes and conversely the prevalence of
malaria parasite carriage. Spatial distri-
bution of malaria prevalence was already
shown across health districts in Burkina Fa-
so, with Diebougou’s district -classified
among the highest prevalent (Ouedraogo et
al., 2015). Our study is adding the fact that
we must account for heterogeneity within
the same district when planning for malaria
control strategies.

Our study has tried to capture the
burden of asymptomatic malaria through
point prevalence surveys at three different
key points; this may have missed some va-
riations of the prevalence. Furthermore, we
did not reach the full potential of enroll-
ment as expected from the initial survey.
Despite these limitations, the study has the
merit to describe the baseline malaria bur-
den prior to the initiation of a trial and thus
the result could guide further investigation
on malaria and its epidemiology in the area.
We conducted three-point prevalence sur-
veys to evaluate the burden of asymptoma-
tic malaria prior the implementation of a
large study aiming at investigating the be-
nefit of additional intervention against ma-
laria in a context of universal LLINs cove-
rage and widespread resistance to insect-
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cides. Asymptomatic malaria was prevalent
in the area and was decreasing as we move
toward the end of the transmission season
and the prevalence was even higher in older
children. Further investigation would eva-
luate the progress of asymptomatic carriers
toward clinical malaria, either severe or un-
complicated.
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