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Seasonality of Neglected Tropical Geohelminthes and Asymptomatic
Pfalciparum Malaria Prevalence Among Pregnant Women Attending
Antenatal Care at Nandi-Hills Sub-county Hospital, Kenya
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Abstract | The large-scale geographical distributions of malaria and helminths are determined largely by climate,
which determines mosquito and helminth free-living stage survival. The study was carried out in Nandi Hills
Sub-County Hospital in Nandi County and data was collected from 300 pregnant study participants. The study pe-
riod was stratified into wet season and dry season. Consenting participants provided stool samples that were pro-
cessed by formal-ether concentration techniques and results recorded as either positive or negative. Capillary blood
samples was collected for slide preparations and subjected to microscopy to determine presence of Pfalciparum. A
questionnaire was used to obtain information on study subjects’area of residence. Results were processed using SSPS
and significance levels were obtained using chi square and logistic regression. Most respondents (200 (66.7%) vis-
ited the hospital during dry season and only 33.3% visited during the rainy season. Infection prevalence of geo-
helminths was 4. lumbricoides, A. duodenale and T. trichiura, 40% (p<.05), 25% (p<.05), and 1% infection prev-
alence were detected respectively during the wet season, and 24.5%, 10.5% and 1% respectively during the dry
season, 16% of Pfalciparum (p<.05) were infections during the wet season, representing 5.3% of P falciparum in-
tection among all the study participants and only 4% during the dry season, representing 2.3% of P, falciparum in-
fection among all the study participants. Given the changing precipitation patterns as a result of climate change,
this study can inform the policy makers on best ways of designing prevention and control measures of the parasites.
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INTRODUCTION

co-infection are currently receiving a lot of attention be-
cause of the likelihood of the complications arising from
their coinfections (Wanyonyi et al., 2018). The large-scale
geographical distributions of malaria and helminths are
determined largely by climate, which determines mosquito

I I alf the world’s population live in malaria-endemic ar-
eas, with an estimated 500 million clinical cases and

over one million deaths annually (WHO, 2008) Soil-trans-

mitted helminths (STH) also known as geohelminthes,
on the other hand, are a group of common parasites that
infect more than a billion people worldwide (Bethony et
al., 2006). Poly-parasitism is a public health problem in
sub-Saharan Africa. Malaria parasites and geohelminths

and helminth free-living stage survival (Hay et al., 2000
Brooker and Michael, 2000). Thus, it is probable that the
geographic congruence of malaria and geohelminthes,
especially hookworm, reflect common climatic drivers of
parasite geographic ranges. Among the geo-helminth spe-
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cies, hookworms appear to have a wider thermal tolerance
than A. lumbricoides or T trichiura occurring throughout
most of SSA, congruently with malaria.

Although they have distinct means of transmission, a va-
riety of environmental and host-specific factors have been
identified for each parasite that influences epidemiological
and geographic patterns of infection and disease. Identify-
ing common risk factors of malaria and helminth infection
is important since apparent associations between the two
infections may be due to common social or environmental
factors rather than a true biological interaction (Mwan-
gi, et al., 2006). Valencia et al. (2010) found an ecological
correlation between malaria incidence and soil transmitted
prevalence in Colombia. Malaria and soil transmitted hel-
minths were found to be eco-syndemic.

Brooker et al. (2013), found that environmental factors
associated with Plasmodium falciparum and hookworm
co-infection were generally the same as those associated
with hookworm infections and those for Plasmodium fal-
ciparum-Schistosoma co-infections were the same as those
for Schistosoma infections. The findings suggested that en-
vironmental factors associated with individual helminth
species were also associated with large scale spatial patterns
of co-infections. According to Ojurongbe et al. (2011), ma-
laria and soil transmitted helminths are highly prevalent in
rural communities as a result of poor sanitary conditions
prevailing in these areas. Africa bears 40% of negrected
tropical parasitoses which are typical diseases of poverty,
highly endemic in rural areas and Out of the 20 NTDs rec-
ognised by the WHO, 19 occur in Africa, with 11 (nearly
60%) of them being of parasitological aetiology (Lorusso,
2021). Efforts have been consistently been made to reduce
and eliminate NTD as noted by the WHO (2020) NTD
road map which recommends concrete actions within inte-
grated platforms for delivery of the interventions needed to
improve the cost—eftectiveness, coverage and geographical
reach of these integrated programmes. Geohelminthiasis
and malaria were prevalent in Bungoma County therefore
Wanyonyi et al. (2018) recommend that screening of these
infections be incorporated in the antenatal care program to
improve maternal and neonatal health. According to Riesel
et al. (2010) there was a significant STH burden in rural
villages in Kenya which required regular and effective de-
worming.

Nandi Hills sub county hospital serves women mostly
from the villages around the town and the area is known
to be a malaria epidemic zone whereby the type of malaria
infection is mainly unstable malaria. It is characterised by
variable transmission rate from year to year (Strickland et
al.,2000). The report on research findings on geohelminths
and P, falciparum malaria amongst pregnant women at-

tending ANC and Nandi-Hills sub-county hospital Kenya

was motivated by Kripa et al. (2024) findings on the impact
of climate change on disease transmission potential. They
established that temperature fluctuations in tropical and
temperate countries will have a potential impact on par-
asite development in the vector Anopheles mosquito and
that the parasite extrinsic incubation period in the newly
reported vector in Kenya (4. stephensi) will be faster pos-
ing a risk for disease transmission. Nandi-hills is a home
to many casual labourers who work in the expansive tea
plantations and tea factories who according to the Nandi
county-CIDP, 2013-2017 are the most vulnerable popula-
tion. A majority have moved from western part of Kenya
which is a malaria endemic zone and has a high preva-
lence of geohelminth parasites. It was therefore impera-
tive to determine effects of wet and dry seasons of parasite
prevalence, determine effect of area of residence (rural and
urban) on parasite prevalence during wet and dry seasons
and to relate use of ITNs and IRS on the prevalence of
asymptomatic malaria during wet and dry seasons.

METHODOLOGY

STUDY SITE

The study was carried out in Nandi Hills Sub-County
Hospital in Nandi County (Plate 1)

'The hospital serves residents mainly from Nandi Hills Sub
County. The Sub County is situated in Western part of
Kenya and it covers an area of 938.2km? It borders Nyan-
do to the south, Nandi south to the West, Nandi North
to the north, Uasin Gishu County to the North East and
Kericho County to the South East (Appendix 15). It lies
within latitudes 0° and 0°34’ North and Longitudes 34°45”
and 35°25” East (District Development Plan, Nandi East
2008-2012, 2009).

Plate 1: A map showing the study area

'The Sub County has a cool and moderately humid climate
with an average rainfall of between 1200 mm to 2000 mm
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in a year. Long rains start in early March and continue to
end of June while short rains start in September to No-
vember. Dry spell is experienced between December and
March. Most parts of the Sub County experience temper-
ature ranging between 18°C and 22°C during rainy seasons
while higher temperatures (23°C) are recorded during the
dry spell in the highlands. Temperatures of 26°C are ex-
perienced during the months of December and January in
the lower side of Nandi escarpment (NE DDP 2008-2012,
2009).

Collection of data was done from March to December in
the year 2015 and this period was stratified into two name-
ly dry season (March, September, October, November and
December) and wet seasons (April, May, June, July and
August).

SAMPLE COLLECTION AND PROCESSING

The current study was a cross sectional survey of asymp-
tomatic pregnant women attending ANC at Nandi Hills
Sub-County hospital who were randomly selected to at-
tain a sample size of 300.

Each participant was provided with a labeled screw caped
stool cap and informed on how to collect about 5 grams
of stool sample. Stool was processed immediately at the
hospital using formal- ether concentration technique as
described by Cheesbrough, (2006). Concentration tech-
nique was used because of its effectiveness in finding out
the eggs even in light infections which are asymptomatic.
'The current study used pregnant women who were attend-
ing ANC, without presenting any ill health, implying that
presence of ova in stool was mainly light infection. Micro-
scopic examination was done and results recorded in terms
of presence/absence and intensity of ova in stool.

Quantification of worm burden was done by direct smear
egg count (Chakraborty, 2004) whereby an approximately
2mgs of faeces was mixed in a small drop of saline on a
slide. A coverslip was applied on the evenly mixed material
without forming air bubbles. The preparation was exam-
ined systematically with low power microscope and eggs of
the present geo-helminth species were counted. Quantifi-
cation of worm burden was applicable to the stool samples
which had been found to have geo-helminth ova. Number
of eggs per gram of faeces (epg) was obtained using the
following formula (Chakraborty, 2004);

No. of eggs/ gram of faeces=N/2 x 1000, where N=

number of eggs.

Intensity was then categorized into light, moderate and
heavy infections using a threshold proposed by WHO,
(1987). Light intensity is described to be 1-4,9999 epg,

1-1,999 epg, and1-999epg for A. lumbricoides, hookworm
and T'trichiura respectively. Moderate intensity is estimat-
ed to be 5000-49000 epg, 2000-3999 epg and 1000-9,999
epg for A. lumbricoides, hookworm and 7trichiura respec-
tively, while heavy intensity is estimated to be 50000 epg,
4000 epg and 10,000epg for A. lumbricoides, hookworm
and T trichiura , respectively. (Montresor et al., 1998).

Consenting participants donated capillary blood sample
through a finger prick Thick and thin blood smears were
prepared and stained using Field Stains A and B. Micro-
scopic examination was done under oil immersion at x100
objective to identify parasite species following the method
of Cheesbrough, (2006).

DATA ANALYSIS

Data was processed using statistical package for social
sciences

Differences in infection proportions in wet and dry seasons
were determined using chi square analysis and significance
levels considered at p<0.05. Odds ratios (OR) was deter-
mine with 95% confidence interval by logistic regression
to show whether season of the year was a risk factor of
parasite infection and co-infection

ETHICAL APPROVAL AND CONSENT TO PARTICIPATE
Consent to carry out the study in the hospital was obtained
from the hospital management board through the hospital
superintendent. Sampled pregnant women gave informed
consent to participate in the study. Written consent was
obtained whereby the pregnant women were asked to sign
an informed consent form (ICF) after explaining the ob-
jectives and value of the study to them. ICF written in
English was explained in Swahili and sometimes in their
mother tongue to enhance understanding. Ethical clear-
ance was obtained from Jaramogi Oginga Odinga Teach-
ing and Referral Hospital. Ethics of research were adhered
to throughout the study period.

RESULTS

PARASITIC PREVALENCE OF PREGNANT WOMEN
ATTENDING ANC At NANDI-HILLS SUB-COUNTY
HOSPITAL DURING WET AND DRY SEASONS OF THE
STUDY PERIOD

'The period for current study was stratified into dry and wet
seasons which recorded 100 (33.3%) of the pregnant wom-
en and a dry season which recorded 200 (66.7%) pregnant

women (Figure 1).
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Figure 1: Percentage of respondents in wet and dry season

of the study period

SINGLE PARASITE INFECTION AMONG PREGNANT
WOMEN IN RELATION TO WET AND DRY SEASON OF THE
STUDY PERIOD

Out of the total 23 (8%) P, falciparum cases, 16% were in-
fections during the wet season which recorded 100 partic-
ipants and 4% were infected during the dry season, (Figure
2). Differences in infection proportions with P, falciparum
in wet and dry season was significant (P=0.000) (Table 1).
For geo-helminth infection, 4. lumbricoides, A. duodenale
and T #richiura, 40%, 25%, and 1% infection prevalence
were detected respectively during the wet season, and
24.5%, 10.5% and 1% respectively during the dry season.
(Figure 2). Difference in infection proportions during the
dry and wet season by 4. lumbricoides and A. duodenale was
significant (P=0.006 and P=0.001 respectively) but there
was no statistical significant difference in infection by 77
trichiura parasites (P=1.000) between wet and dry seasons.
Wet and dry seasons were not risk factors of infection for

Pfalciparum and 4. duodenale; OR<1 (Table 1).

70%

20%

%infection in rainy and dry seasons

0% oo

P falciparum Alumbricoides A.duodenale Ttrichiura

mwetseason mdry season

Figure 2: Parasite infection among pregnant women
during the wet and dry seasons of the year 2015.

PARASITE CO-INFECTIONS AMONG PREGNANT WOMEN
ATTENDING ANC AT NanDI-HiLLS SUB-COUNTY
HOSPITAL DURING WET AND DRY SEASONS OF THE

STUDY PERIOD

During the wet season, 14(14%) out of the 100 study
participants were co-infected with A./umbricoides and
A.duodenale while only one (1%) had A.Jumbricoides and
Ttrichiura. These co-infections were however insignifi-
cant (p=0.059 and p=0.218 respectively). During the dry
season, 11(5.5%) out of 200 participants had significant
co-infection prevalence of A./umbricoides and A.duodenale
whereas 2(1%) had A4./umbricoides and T trichiura co-infec-
tions (Table 2).

Wet and dry season recorded insignificant co-infections of
P.falciparum and geohelminth parasites. 3% of pregnant
women were co-infected with P falciparum and A. lum-
bricoides during the wet season and there were no co-in-
tections of Plasmodium and A. lumbricoides during the dry
season. Pregnant women co-infected with P falciparum
and A. duodenale during the wet season were 6% whereas
those co-infected during the dry season were 0.5% (Table
2). There were no cases of malaria parasites and 7. trichiura
co-infections in both seasons of the year 2015.

Association between P falciparum and A. lumbricoides
co-infection during the wet season was insignificantly
negative (r9=-0.189) and that of P, falciparum and A. duo-
denale co-infection in both wet and dry seasons was insig-
nificantly positive (r=0.126 and r°=0.024 respectively). P
Sfalciparum and A. lumbricoides remained counter syndemic
while P, falciparum and A. duodenale infection remained
syndemic in both seasons of the year 2015.

EFFECT OF RESIDENTIAL AREAS ON GEOHELMINTH AND
MALARIA INFECTION DURING DRY AND WET SEASONS
OF THE STUDY PERIOD

Residential areas were stratified into urban and rural are-
as and most of the study subjects were rural dwellers 244
(81.3%) while a minority were urban dwellers 56(18.7%)
(Figure 3).

urban

rural
81%

Figure 3: Percentage respondents from rural and urban
areas during the study period

During the wet season comprising 100 individuals (74 and
26 drawn from rural and urban areas respectively).
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Table 1: Single parasite infection prevalence of pregnant women during wet and dry seasons.

Pfalciparum A.lumbricoides A. duodenale Ttrichiura
Positive Negative Present Absent Present Absent Present  Absent

Wet season 16 (16%) 84 (84%) 40 (40%) 60 (60%) 25 (25%) 75(75%) 1(1%) 99 (99%)
(n=100)
Dry season 7 (3.5%) 193 (96.5%) 49 (24.5%) 151 (75.5%) 21 (10.5%) 179 2 (1%) 198 (99%)
(n=200) (89.5%)
P value 0.000* 0.006* 0.001* 1.000
OR 0.449 1.381 0.809 1.518

Table 2: Parasite co-infection prevalence of pregnant women during wet and dry seasons.

Season Pfalciparum-A. Pfalciparum-A. A.lumbricoides-A. Alumbricoides-T.
lumbricoides duodenale duodenale trichiura

Wet (n=100) 3 (3%) 6 (6%) 14 (14%) 1 (1%)

P value 0.058 0.208 0.059 0.218

Dry (n=2000 ... 1 (0.5%) 11 (5.5%) 2 (1%)

P value 0.739 0.002 0.013

Table 3: Effect of residential areas of pregnant women on parasite infection prevalence during wet and dry seasons of

the study period

Season Residential area Pfalciparum A.lumbricoides A.duodenale
Positive p value Positive p value Positive p value

Wet season Rural (n=74) 9(12.1%) .077 32(43.2%) .264 20(27%) .430
Urban(n=26) 7(27%) 8(30.8%) 5(19.2%)

Total N=100 16(16%) 40(40%) 25(25%)

Dry season Rural(n=170) 7(3.5%) 258 40(23.5%) .447 16(9.4%) .232
Urban(n=30) 0(0%) 9(30%) 5(16.7%)

Total N=200 7(3.5%) 49(24%) 21(10.5%)

Table 4: Effect of I'TNs and Residual sprays on P, falciparum prevalence of pregnant women during wet and dry seasons
of the study period

Season Factor Pfalciparum Total P value e
Positive Negative
Rainy ITNS  yes 12(12%) 64 76 0.919 -0.010
No 4(4%) 20 24
Total 16 84 100(100%)
Dry ITNs  yes 7(3.5%) 163 170 0.258 0.080
No 0 30 30
Total 7 193 200
Rainy IRS yes 8(8%) 38 46 0.726 0.035
No 8(8%) 46 54
Total 16 84 100
Dry IRS yes 1(0.5%) 31 32 0.900 -.009
No 6(3%) 162 168
Total 7 193 200

Within the rural set up, 9(12.1%) harboured Rfalciparum, 8(30.8%) for A.lumbricoides and 5(19.2%) for A.duodenale.
32(43.2%) and 20(27%) were found to be infected with ‘These differences in infections proportions were however
A.lumbricoides and A.duodenale respectively. in the urban insignificant. (p= 0.07 for Pfalciparum; p=0.264 for A.lum-
set up, 7(27%) of them were positive for Pfalciparum, bricoides; and p=0.430 for A.duodenale) (Table 3).
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During the dry season comprising 200 participants (170
and 30 drawn from rural and urban areas respectively), the
overall parasitic infection was 7(3.5%) for Pfalciparum,
49(24.5%) and 21(10.5%) for Alumbricoides and A.duo-
denale respectively. All the 7 Rfalciparum positive indi-
viduals were rural dwellers, 40(23.5%) and 9(30%) were
parasitized with A./umricoides in rural and urban areas re-
spectively while 16(9.4%) and 5(16.7%) had A.duodenale
in rural and urban areas respectively. Infection proportions
between rural and urban dwellers during the dry season
was not significant (p=0.258 for Pfalciparum; p=0.449 for
A.lumbricoides and p=0.232 for A.duodenale parasites) (Ta-
ble 3).

EFrECT OF INSECTICIDE TREATED NETS (I'TNS) AND
RESIDUAL SPRAYS (R.S) ON PE4LCIPARUM INFECTION
DURING WET AND DRY SEASONS OF THE STUDY PERIOD

Among 100 study participants in the rainy season, 76 of
them responded positive to the use of insecticide treated
nets. In this category, 12(12%) of them harboured Rfalci-
parum parasite whereas 64 were not infected. Only 24 par-
ticipants in the rainy season did not use I'TNs and 4(4%)
of them were infected with Pfalciparum parasite. Out of
the 200 participants in the dry season, 170 used the I'TNs
and 7(3.5%) of them tested positive for the p.falciparum
parasite. Among those who did not use the I'TNs, all the
30 of them did not harbour Rfalciparum parasites. Pfalci-
parum infection in relation to use of I'TNs during the rainy
and dry seasons of the study period was not significant.
Insignificant negative association and positive association
was noted between use of I'TNs and P.falciparum infection
during rainy and dry seasons respectively (Table 4).

Use of residual sprays was utilized by 46 respondents out
of the total 100 in the rainy season and 8(8%) of them
tested positive for Rfalciparum parasite. Those who did not
use residual sprays comprised 54 individuals in this cate-
gory and 8(8%) of them were infected with Rfalciparum.
During the dry season, only 32 individuals out of the total
200 applied residual sprays to their houses whereas 168
did not use residual sprays in their houses. Rfalciparum was
present in 1(0.5%) individual amongst those who used R.S
and 6(3%) of those who did not use R.S during this season.
Pfalciparum infection in relation to use of R.S. during the
rainy and dry seasons of the study period was not signif-
icant. There was insignificant positive and negative asso-
ciation between Rfalciparum infection and residual sprays
during wet and dry seasons respectively (Table 4).

EFFECT OF RESIDENTIAL AREAS ON GEOHELMINTH
INFECTION INTENSITY OF PREGNANT WOMEN DURING
WET AND DRY SEASONS OF THE STUDY PERIOD

All A.lumbricoides infections were of light intensity (1-
4,999¢pg) in both rural and urban areas during wet and

dry seasons of the study period. Light and moderate in-
tensity was recorded for A.duodenale infections. During
the wet season, 14(19%) participants from the rural are-
as had light intensity A.duodenale infections (1-1,999epg
of faeces) while 6(8%) had moderate infections (2000-
3,999¢pg of faeces). Within the urban set up in the same
season, 4(15.4%) had light infections while only 1(3.8%)
had moderate infection. Difterences in A.duodenale infec-
tion intensity between rural and urban dwellers in the wet
season was statistically insignificant (P=0.674). During the
dry season 13(7.64%) and 3(1.76%) had light and moder-
ate A.duodenale infection intensity respectively in the rural
set up. Intensity for those in the urban set up was 4(13.3%)
and 1(3.33%) light and moderate respectively. Difference
in infection intensity amongst rural and urban dwellers
during both rainy and dry seasons on the year was insig-

nificant (P=0.488)

DISCUSSION

Most pregnant women in Nandi-hills sub-county did not
attend antenatal clinic during the rainy season. This led to
a small proportion of study participants (33.3%) as com-
pared to the dry season (66.7%). However, this propor-
tion was taken to be a representative sample of the wet
season stratum. Infection proportions with malaria para-
sites (Rfalciparum), A. lumbricoides and A. duodenale were
significantly different in relation to the wet and dry sea-
sons during the year 2015 (p<0.05). Wet and dry seasons
of the study period were not risk factors of infection with
Pfalciparum and A.duodenale parasites (OR<1;95% CL).
Season was however a risk factor for A./umbricoides infec-
tion (OR>1;95%CL). Most infections occurred during
the wet season according to the current study. Large scale
geographical distribution of malaria and helminths are de-
termined by climate which determines mosquito and hel-
minth free living stage survival (Hay et al., 2000). Infective
stages of A. duodenale flourish in climates providing ade-
quate rainfall and well drained soils but drying and direct
sunlight are destructive (Reynolds et al., 2008). 4. lumbri-
coides is a more prevalent helminth worldwide because the
female worm produces prodigious number of eggs that
are relatively resistant to drying and extreme temperature.
Eggs in the soil are viable to infect enormous number of

people (Strickland et al., 2000).

Differences in co-infections with P, falciparum-A. duode-
nale was statistically insignificant in both wet and dry sea-
sons. P. falciparum and A. duodenale had an insignificant
positive association in relation to wet and dry season of
the year 2015. According to Brooker et al. (2013), environ-
mental factors associated with P, falciparum and hookworm
co-infections were generally the same as those associated
with hookworm infections and Sartorius et Al (2021)
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noted that geographical overlap of parasitic infections is
favoured by environmental factors. The findings suggested
that environmental factors associated with individual hel-
minth species were also associated with large scale spatial
patterns of co-infection.

Co-infection proportions were insignificantly different
tor P, falciparum-A. lumbricoides during the wet season and
there were no co-infection in the dry season. P falcipar-
um and A. lumbricoides had a negative association in both
seasons during the year 2015 This was suggestive of de-
creased spread of A. lumbricoides infective eggs during dry
season hence reduced contact and subsequent infection
of the participants. Irrespective of season, Populations in
malaria-endemic areas of southern Ethiopia were found
to be multi-parasitized with up to four helminths. Mass
deworming may be a simple practical approach in endemic
areas in reducing the risk of severe malarial attack particu-
larly for those at high risk of both infections (Mulu et al.,
2013).

Nandi-hills sub-county hospital serves residents of the en-
tire sub-county majority being rural dwellers (81%) as re-
flected in the study outcome. A higher proportion though
insignificant (p>.05) infections of A./umbricoides (43.2%)
and A.duodenale (27%) were recorded amongst pregnant
women from the rural areas during the wet season. Gontie
et al. (2020) attributed varying proportions of infection to
the difference in geographical location among the study
areas. Most rural dwellers in Nandi-Hills sub-county en-
gage in farming and as casual labourers in tea plantations
as their source of livelihood. As a result of these activi-
ties, they are completely susceptible to parasite infective
stages. Woodburn et al. (2009), adduced that risk factors
for helminth infection depend on the route of transmis-
sion and lifecycle of the helminth, but are usually related
to hygiene, sanitation and, for some species, environmen-
tal conditions required for the intermediate hosts or for a
free-living soil-dwelling stage. Women are mainly known
to do gardening/farming where they could be exposed to
infective stages of geohelminth parasites and most farm-
ing/gardening activities take place during the wet seasons
of the year. This was evident with a higher proportion of
women infected in rural areas during the wet season.

A slightly higher proportion (27%) of pregnant women
from urban area of Nandi-hills sub-county tested positive
tor Pfalciparum parasites. This outcome in concurrence
with a study by Molla et al. (2024), whereby subjects from
towns had significantly higher proportion in all seasons
compared to rural sites. Woodburn et al. (2009) made
a recommendation that Interventions for helminths, ma-
laria and HIV need to target young women both in and
out of school which should include antenatal interventions
for malaria and HIV. Africa where most communities re-

side in the rural areas harbours numerous parasitic infec-
tions which require to be addressed according to the One
Health approach, due to the dependence of parasites and
their potential vectors or intermediate hosts on numerous
environmental factors which include availability and type
of hosts (humans, domesticated or wild animals), habitat
conditions mainly physiographic factors as temperature,
humidity, availability and type of waters. It is nonethe-
less essential that control campaigns consider all hosts on
which competent mosquitoes feed and the outdoor com-
ponent of malaria transmission (Lorusso, 2021).

Pregnant women who were found to be using I'TNs during
the rainy/wet season were more (76%) than those who did
not use the I'TNs (24%). Irrespective of net use, 14% in this
category harboured Pfalciparum parasites. Among those
who used I'TNGs in the dry season, 3.5% had Rfalciparum
parasites whereas those who did not use the nets in this cat-
egory were free from malaria parasites. Infection propor-
tions in relation to use of I'TNs was however insignificant
(p<.05). Ownership of nets and its use are determined by
socio-economic factors, according to Bwogo et al. (2022),
most participants who were found to have LLTNs had ei-
ther torn nets or did not use them well while sleeping. It
is possible to own a net and lack a bed for proper usage
and protection. It has also been noted that increased vector
resistance to pyrethroids and insecticides is reversing the
progress of public health interventions in keeping malaria
under control (Oladipo et al., 2022). Most pregnant wom-
en reported did not apply indoor residual sprays to their
houses during both wet (54%) and dry seasons (84%) of
the study period. Difference in infection proportions dur-
ing these seasons were insignificant (p<0.05).

Between 2000 and 2015, SSA had a reduction in malaria
infections by half and clinical disease by 40%, mainly due
to mass scale-up of malaria control interventions such as
the massive deployment of long-lasting insecticidal nets
(LLINSs), indoor residual spraying (IRS), prompt diagno-
sis and treatment with effective antimalarial drugs, with
insecticide-treated nets and vector control pivotal to the
success contributing to about 68% and 78% of the progress
made respectively (Maskin et al, 2019., Janko et al, 2018;
Bhatt et al., 2015).

There was no significant difference in A.duodenale infec-
tion intensity in both rural and urban areas during wet and
dry seasons of the study period. Moderate-to-heavy in-
fections for at least one STH species are still occurring in
the southern part of West Africa and extending to Central
Africa including Cameroon, Burundi and DRC (Afolabi
et al., 2022).
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CONCLUSION AND
RECOMMENDATION

A high proportion of single parasite infection (Rfalcipar-
um, Alumbricoides and A.duodenale) was recorded during
the wet season of the study period. There was a significant
co-infection between A.lumbricoides-A.duodenale, co-in-
tections between Pfalciparum-A.lumbricoides and Rfalci-
parum-A.duodenale were insignificant during wet and dry
seasons. Residential areas (rural and urban) of study par-
ticipants had no significant impact on parasitic infections
during wet and dry seasons. Use of I'TNs and application
of IRS did not protect from Rfalciparum infections during
wet and dry seasons.

It is important to incorporate diagnosis of geohelminth
parasites during routine ANC visits. Public education on
mitigation of parasitic infections should be intensified.
Vector eradication should be prioritized to eradicate Pfa/-
ciparum infection.
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