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Abstract. The aim of the study was to investigate asymptomatic malaria in health-conscious population across four
selected districts. Malaria is a life-threatening disease caused by Plasmodium spp. transmitted through bites of infected
female Anopheles mosquitoes. Asymptomatic malaria refers to the presence of malaria parasites in vivo without symp-
toms, which usually provides a reservoir for the disease transmission. Materials and methods. Blood collected in EDTA
underwent testing through RDT (SD Bioline one-step malaria antigen P.f. (HRP-II) rapid test kits), while thin and thick
blood smears Giemsa stained were microscopically examined. Results and discussion. Out of 385 individuals examined,
84 people (21.8 %) tested positive for malaria using RDT and 101/385 (26.2 %) — through microscopy. Microscopic exa-
mination further identified 27 individuals (7.0 %) with gametocytes and 74 (19.2 %) — with trophozoites. Intriguingly,
17 (4.4 %) samples showed negative results in RDT but exhibited trophozoites and gametocytes upon smear examination.
District-wise analysis demonstrated the highest malaria positivity rate in Kanchibiya district, with 32 cases (8.3 %) detec-
ted by RDT and 35 (8.5 %) — through microscopy. Chitambo district followed closely: with RDT and microscopy values
of 25 (6.5 %) and 33 (8.4 %), respectively; while Mpika and Serenje districts had 13 (3.4 %) and 14 (3.6 %) prevalence,
respectively, with RDT and microscopy at 12 (3.1 %) in both districts [x?>=16.3, p-value=0.0118]. The study also revealed
that 365/385 (95 %) of the participants demonstrated knowledge and positive attitudes toward malaria. Our findings ac-
centuate the presence of asymptomatic malaria, encompassing trophozoites and gametocytes, among seemingly healthy
individuals which poses a health risk to the community. Therefore, it is imperative to implement preventive chemotherapy
and strengthen vector control efforts against malaria in order to reduce the infection rate.
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Lean uccienoBanus — N3ydeHUEe OSCCUMIITOMHON MaJISIpUM CPEAN HAceJICHHMs, 3a00TSIIETOCsl O CBOEM 30POBbE,
B UeThIpeX paioHax 3amOun. beccummnTomMHas Manspus O3HA4YaeT HAJIMYME MAJIPUIHBIX NapasuToB in vivo 0e3
CHUMIITOMOB M SIBIISIETCS PE3epBYapoM sl mepenadn 3aboneBanus. Marepuaisl u MeToabl. KpoBb, coOpaHHyio B
npobupku ¢ DJITA, TectupoBanu ¢ momoripio UXA (HaGOps! U OMHOITAITHOTO DKCIIPECC-TECTUPOBAHISI HA aHTUTEH
P.f. [HRP-II] SD Bioline [FOxmnast Kopes]), a okpamenHsie Mo ['mM3a TOHKHE U TOJICThIE Ma3KH KPOBH IMOIBEPTaINCh
MHKPOCKOIIUYECKOMY HCCieIoBaHui0. Pe3yabTarbl m odcy:xkaenue. 13 385 oOcnenoBanubix aun 84 (21,8 %) manu
TIOJIOKUTENBHBIN pe3ynbrar Ha Massiputo ¢ nomomsio MXA u 101 (26,2 %) — ¢ momonipio Metoa MUKpockonuu. [1pu
MHUKpOCKonnyeckoM uccienoBanuu y 27 (7,0 %) unenrudunupoanbl raMmeTonutsl Uy 74 (19,2 %) — tpodo30uThL
[Nokazanmu orpunarensHble pe3ynbTarsl mpun UXA 17 (4,4 %) oOpas3noB, HO IIpH HMCCIIEOBAHUN Ma3ka OOHAPYKUIIH
Tpo(O30UTHI U TAMETOLUTHI. AHANHM3 MO paliOHaM IOKa3all, 4To B paiioHe Kanumbus HabmromaeTcsi camMblil BBICOKHIA
ITOKa3aTeb MOJIOKUTEIBHBIX Pe3yNIbTaToB o Maysipun: 32 (8,3 %) BBIABICHBI C TOMOIIBIO 3KcIpecc-Tecta u 35 (8,5 %) —
C TMIOMOIIIBI0 MUKpOCKomuy. B mpoBunimu Yutam60 mokazarenu UXA u mukpockonuu 0butu 25 (6,5 %) u 33 (8,4 %)
COOTBETCTBEHHO, B TO BpeMsi Kak pe3yabrartel UXA B okpyre Mnuka n Cepense 0butn 13 (3,4 %) u 14 (3,6 %), a npu
ucnonp3oBanuu Mukpockornuu — 12 (3,1 %) B oboux okpyrax [x*=16,3, p-3Hauenne=0,0118]. IIponemoHcTpUpOBaH
3HAHMSA M CEpPhEe3HOE OTHOIICHHE K Mamsipuu 365 m3 385 (95 %) ywactHnmkoB. Hamm pesynbraTsl MOATBEP)KIAIOT
BO3MOXXKHOCTb OECCHMIITOMHOTO TEYECHHUsSI OOJE3HM, BBI3BAHHOW BO3OYIMTEIAMH MAISIPHM, BKIIOYAs TPO(PO30UTHI U
raMEeTOLNTBI, CPEIY BHEIIHE 370POBBIX IIOAEH, KOTOPBIC MPEICTABIAIOT PUCK Ui 370poBbsA odmiecTBa. [loatomy
KpaiiHe Ba)KHO MPOBOJUTH MPO(PHUIAKTHUECKYIO XUMHOTEPANHIO U aKTUBH3UPOBATH YCUITUS TI0 OOPHOE ¢ IepeHOCUNKAMHU
MH(EKIUH, YTOObI CHU3UTh YPOBEHb HHPHUIIMPOBAHHSI.

Knrouesvie cnosa: OCCCUMITOMHOE TEUEHHUE, Plasmodium,

pacIpoCTpaHeHHOCTb.
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Kongnuxm unmepecos. ABTOPbI MOITBEPIKIAIOT OTCYTCTBHE KOH(PIMKTA (PMHAHCOBBIX/HE(UHAHCOBBIX HHTEPECOB, CBA3aHHBIX C
HaIKUCaHUEM CTaTbU.

Qunancuposanue. ABTOPBI 3asBISIIOT 00 OTCYTCTBHM JIOTIOJHUTEIBHOrO (DMHAHCHPOBAHUS TIPH IPOBEACHUH JIAHHOTO
HCCIICIOBAHMUSL.

Buosmuxa. UccrnenoBanue siBIsIIOCH OJIEBBIM HCCIIEJOBAHNEM Ha yPOBHE OOIIMHBI U BKJIIOYAJIO IPSIMOM KOHTAKT C yYaCTHUKAMHU.
Jli1st 3TOrO MCChne0BaHust ObUTH UCIIONIb30BAaHbI 00pa3Iibl YeIoBeuecKoi KpoBr. KOH(HICHINATIEHOCTh YUACTHHKOB COXPAHsIach 3a
CYET TOTO, YTO UM WIN MACHTH()HKALMOHHBIH HOMEP y4aCTHHMKA HE IMOSBISUINCH B WH()OPMALIMOHHOM JIUCTE, & UCIOIb30BAIICH
3aHOBO CTCHEPUPOBAHHbBIC HACHTU(HKAIIMOHHBIE HOMepa. Pa3perienre Ha IpoBeIeHUE NCCIIENO0BaHMSI OJyYEHO OT PYKOBOIUTEICH
3apaBooxpaneHus nposuHIuii Llenrpanbraas 1 Myuunra. McenenoBanne 0106peHo KoMuTeTOM 110 STHKE HCCleJOBaHUiT YHUBEpCUTETA
Upeco (CUREC), mpotoxon REF Ne 1577-12-2022 u HanmoHanbHBIM COBETOM IO 3THKE MCCIIEIOBAHUH B 00IaCTH 3[paBOOXpaHEHNS,
NHRA REF Ne B005/12/06/2023.

Brazooapnocms. BeipaxkaeM 01aronapHOCTh y4acTHHKaM OTOOpa MpoO M3 COOTBETCTBYIOIIMX pailoHOB. biaromapum Takke
MuHUCTEPCTBO 3ApaBOOXPaHEHUs U YHUBEpPCUTET Upeco 3a pa3pellcHUe IPOBECTU UCCIIC0BAHUE.
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Asymptomatic malaria refers to the presence of ma-
laria parasites in the blood without symptoms, serving
as a reservoir for transmission and preceding the onset
of symptomatic malaria [1]. Gametocytes play a direct
role in preserving Plasmodium falciparum, the most le-
thal human parasite. Malaria, a life-threatening disease
transmitted through bites of infected female Anopheles
mosquitoes, which is preventable and curable. The dis-
ease presents symptoms of fever, headache and chills,
though these symptoms may be mild and difficult to re-
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cognize. Among the five parasite species causing malar-
ia in humans, Plasmodium falciparum and Plasmodium
vivax pose the greatest threat. Despite extensive inter-
ventions for malaria elimination, it remains a serious
global health challenge.

Globally, 3.2 billion people are at risk of malaria,
with an estimated 229 million cases and 409,000 deaths
in 2019. Africa bore the brunt with an estimated 215 mil-
lion cases, constituting 94 % of global malaria cases in
2019. The concerted efforts of vector control, preventive
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chemotherapy, and improved diagnosis and treatment
contributed to a 60 % decline in malaria deaths in many
regions worldwide [2]. Despite these interventions and
a reduction in mortality and morbidity, malaria remains
a persistent cause of death in Africa. Malaria affects all
age groups, with pregnant mothers and children under-
five being the most vulnerable.

Malaria persists as a prominent public health chal-
lenge and the primary cause of morbidity and mortality
in Zambia [3]. Despite a reduction in cases between 2000
and 2015, malaria is still burdensome in Zambian com-
munities. The presence of gametocytes in asymptomatic
populations may act as a reservoir, which is crucial for
completing the malaria life cycle and transmission [4].
Particularly noteworthy is the role of gametocytaemia
in asymptomatic individuals as an infective stage aiding
continuous malaria transmission [5].

In Zambia, malaria burden is influenced by climatic
factors. At the community level, Zambia faces challen-
ges, especially in highly endemic areas, with provinces
like Luapula, Northern, Central, Muchinga, and North
Western having a prevalence ranging 11-30 % in 2020.
The overall malaria prevalence in Zambia is reported at
78.6 % [6]. Despite ongoing malaria programs, cases
persist, with limited information on parasitemia profiles
in asymptomatic individuals. Zambia continues to strive
for malaria elimination, emphasizing the need for com-
prehensive identification, treatment, and eradication of
all Plasmodium species [7]. Detection of the disease is
accomplished by using diagnostic tools such as RDT
and microscopy examination. Microscopic examina-
tion is considered as the gold standard for investigation
of malaria parasites. The blood smears are stained with
Giemsa and examined for either the gametocytes, schi-
zonts or the trophozoites. While some of the RDT kit
may detect the antigen of P. falcipurm in the blood and
the kit mostly rely on the detection of specific malaria
antigens produced by the malaria parasites. The most
common target antigen is the histidine-rich protein II
(HRP-II) produced by P falciparum, the most deadly
malaria parasite. Asymptomatic infections pose a unique
challenge, acting as a substantial reservoir for parasites
and contributing to malaria transmission [8]. This study
holds great importance in generating information about
the gametocytaemia profile in asymptomatic individu-
als, offering insights into parameters involved in malaria
transmission. Policymakers and stakeholders can utilize
this information to revise national malaria elimination
guidelines, formulate effective interventions, and ad-
dress the challenge of undiagnosed infection reservoirs.
The aim of this study is to ascertain the prevalence of
parasitemia and identify the most common Plasmodium
species among asymptomatic individuals while assess-
ing their knowledge levels about causes, transmission,
treatment, and prevention of malaria. The findings will
strengthen effective strategies for reducing malaria cases
in Zambia, not only diminishing morbidity and morta-
lity, but also contributing to the development and en-
hancement of malaria elimination strategies.
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Materials and methods

Study site. The study was carried out in Central and
Muchinga provinces of Zambia, selected purposefully
because other than lying in epidemiological zone of ma-
laria transmission and its ecological nature that provided
a geographical gradient, it is also a rural area that experi-
enced various aspects of social developmental inequali-
ties. The study area included: Chitambo, Kanchibiya,
Mpika and Serenje districts.

Research design. This was a cross-sectional study
involving malaria asymptomatic individuals. The quali-
tative method of this study was antecedent to quantitative
method. In the four selected districts, at least a minimum
of 96 samples were collected and four Focus Groups dis-
cussion were conducted in each district. Focus groups are
facilitated discussions, held with a small group of people
who have specialist knowledge or interest in a particular
topic. The individuals were selected by random system-
atic technique in communities/villages. In each selected
village 10 % of households, was sampled, the houses
were counted and the first house was randomly selected
and the rest were systematically selected. The household
head was interviewed, and eligible members were sam-
pled for the study.

Eligibility criteria. All asymptomatic individuals of
18 years and above were included in the study.

Exclusion criteria. Symptomatic individuals, de-
scribed by CDC 2023 and those on treatment for malaria
within 3 weeks were not included in the study.

Sampling frame. The random systematic technique
was used and a minimum of 96 participants were se-
lected in each district. The participants were drawn from
areas after considering district, constituency and wards.
The three clusters were selected using random system-
atic methods, and Focus Group Discussion (FGDs) were
also conducted.

Each participant had an interview by administering
a questionnaire which helped in data capturing and blood
sample was collected for RDT and microscopy examina-
tion. The FGDs of 10-12 members consist of different
professionals in the community, i.e. farmers, teachers,
business people and agriculture officers. The community
health workers (CHWs) helped in community mobiliza-
tion and introducing the data collector to the targeted
area and clarify the stories that are associated with blood
collection like Satanism and other myths.

Sample analysis. Blood samples were collected in
EDTA tubes and examined for malaria infections us-
ing rapid diagnostic test known as SD Bioline one-step
malaria antigen P.f. (HRP-II) rapid test kits) (RDT) and
smear light microscopy (SLM). The RDT was used to
detect malaria for fast linkage of participant to care as
the outcome for blood smear microscopy took a bit lon-
ger [9].

A. Specimen collection for Malaria examination
using Giemsa staining. The blood smear were prepared
from EDTA sample on the grease free frosted micro-
scopic slide and stained using 10 % Giemsa stain. The
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microscopic examination of blood smears were done by
Qualified Biomedical personnel to detect malaria para-
sites and identify the most common Plasmodium species
with reference to Paraistology manual [10].

B. Malaria Rapid Diagnostic Testing (RDT). The
malaria rapid diagnostic tests were performed using
cassettes of SD Bioline one-step malaria antigen P.f.
(HRP-II) rapid test kits following the manufacturer’s in-
structions, after running quality control on the kit daily
in the morning and when a new kit was opened.

Knowledge Attitude and Practices (KAP) data.
Both qualitative and quantitative data collection was
done using the questionnaire and FGD to gather data on
knowledge, attitudes and practices of malaria.

Data analysis. Data was entered in excel and analy-
sed using SPSS version 24. Age characteristics, malaria
stages, gametocytaemia and species were analysed using
descriptive statistics and presented as means, frequen-
cies and percentages. Data was checked for normality
using the Shapiro Wilk Test and log transformed so that
it is normally distributed. A p-value of <0.05 was con-
sidered statistically significant.

Results and discussion

A total of 385 individuals were involved in the four
districts. Our study showed that 84 out of 385 (21.8 %)
were positive for malaria using RDT kit, while 101 out of
385 (26.2 %) exhibited Malaria parasites [gametocytes
27 out of 385 (7.0 %) and trophozoites 74 out of 385
(19.2 %)] on microscopic examination. Additionally,
16 out of 385 (4.2 %) samples were negative under RDT
but trophozoites and gametocytes were detected upon
smear examination (three P falciparum, ten P. ovale,
three P. malariae).

The results also revealed that Kanchibiya district
had the highest number of malaria positivity on both RDT
(32 out of 385, 8.3 %) and Microscopic examination
(35 out of 385, 8.5 %). This was followed by Chitambo
district with RDT positivity at 25 out of 385 (6.5 %)
and microscopy examinations at 33 out of 385 (8.4 %).
Meanwhile, the districts of Mpika and Serenje exhibited
a prevalence of 14 out of 385 (3.6 %) and 13 out of 385
(3.4 %) in RDT, respectively, and had equal results for
microscopy, 12 out of 385 (3.1 %).

Plasmodium specie. P. falciparum is the most com-
mon species of malaria parasite, accounting for 86 out
of 101 (85.1 %), followed by P. ovale at 12 out of 101
(10.9 %), P. malariae at 3 out of 101 (2.9 %), and there
was no P, vivax.

KAP about Malaria. 365/385 (95 %) of the par-
ticipants demonstrated that they have knowledge and
a positive attitude toward malaria disease. Only 5 % of
the participants exhibited a poor attitude toward malaria
prevention and control measures. Income, religion, oc-
cupational status, and educational status of the partici-
pants were associated with poor knowledge, attitude,
and practices toward malaria prevention and control
measures.
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A significant overall prevalence of 26.2 % and
21.8 % was observed, using microscopy examination and
RDT techniques, respectively, in asymptomatic healthy
individuals across four selected districts in the Central
and Muchinga provinces of Zambia. While this figure is
higher, it remains comparable to the asymptomatic ma-
laria prevalence (6.7 %) reported in studies conducted
in Ethiopia [11]. Notably, other studies in Ethiopia still
demonstrated a lower prevalence of asymptomatic ma-
laria infection at 21.7 % [12] compared to our findings.
Our study adopts the definition of asymptomatic mala-
ria as infections in individuals who exhibit no signs or
symptoms and have not undergone treatment within the
past 21 days.

The data shows that both gametocytes (7.0 %) and
trophozoites (19.6 %) were detected in healthy individu-
als, with the Kanchibiya district exhibiting the highest
prevalence. This suggests that preventive measures may
not have been effectively implemented. The presence of
gametocytes in blood smears holds the importance in the
transition of malaria infections from asexual to sexual
forms within a human host, contributing to the transmis-
sion of malaria from one host to another. This obser-
vation aligns with studies conducted in Afghanistan,
India, and Tanzania and suggests revising the surveil-
lance, monitoring, and evaluation system of malaria
elimination programs.

The results also revealed that microscopic exami-
nation detected more malaria parasites than RDT tech-
niques, suggesting that microscopy technique is more
sensitive and serves as the gold standard for detecting
malaria parasites compared to RDT, which may pro-
bably only detected one species of malaria, the P. fal-
ciprum. There could be some false-negatives in RDT
as suggested by C.O. Falade ef al. who reported that
high parasitemia could be due to other infection or re-
sult from a prozone effect [13]. The authors reported
that there were 49 cases of RDT false-negative results
with a parasite density range of 40-54 059/uL. Our fin-
dings are consistent with those reported in Nigeria by
B.I1. Garba et al., where RDT kit detected 8.6 %, while
microscopy —46.7 % [14]. M.C. Mwenda et al. reported
high diagnostic accuracy of microscopic examination
as compared to RDT: (91.3 % vs 84.6 % respectively)
false-positive in RDT [15]. Such results are significant
as clinicians often consider RDT negative results as ac-
curate reflections of the patient’s condition, which may
be rectified through microscopy examination as recom-
mended by other researchers.

Asymptomatic malaria infections were found in
healthy individuals, a pattern observed in Afghanistan,
India, Ethiopia, and Tanzania. The study also reveals that
P, falciparum was the most common species (85.1 %),
followed by P. ovale (11.9 %), and P. malariae (2.97 %),
with no detection of P. vivax. While inconsistent with
Afghanistan, these findings align with those in Ethiopia
and Tanzania [16]. The study underscores the limitation
of P. falciparum-specific RDTs, as they missed detec-
ting species other than P. falciparum, which were only
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identified through microscopic examination. This has
significant implications for recognizing the risk of un-
diagnosed infection reservoirs in the context of malaria
parasite elimination, especially given the current reli-
ance on P. falciparum-specific RDTs in most healthcare
settings.

The level of knowledge, attitude, and practices
(KAP) towards malaria was generally good (95 %).
The results suggest that the majority of individuals in-
terviewed possessed knowledge about the control and
treatment of malaria disease.

In conclusion, asymptomatic malaria infections
were identified in the study areas, the results indicates
both trophozoites and gametocytes in healthy individu-
als. Notably, the RDT kit exhibited limitations in detec-
ting certain infections, while microscopy revealed para-
sites in the same samples. P. falciparum was the most
common species, second — P. ovale, third — P. malariae
and there was no P. vivax. KAP towards malaria pre-
vention and control measures were generally good in the
study areas. Recommendations: strengthen health edu-
cation on the management of malaria disease, introduce
RDT Kits capable of detecting all species of Plasmodium
in health centres lacking laboratory facilities for malaria
detection. The utilization of RDT kit (specifically, SD
Bioline one-step malaria antigen PF-HRP-II rapid test
kits) is inadequate for detecting all types of malaria.
There is a need for preventive chemotherapy against ma-
laria and intensify vector control especially at the begin-
ning of the rainy season in order to reduce the infection
rate in the area.
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