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ABSTRACT

This study is an initial attempt at determining the prevalence of geohelminth
infections among school aged children (SAC) in the most endemic area of Kano
State as well as risk factors associated with the infection and the impact of
deworming programme in SAC. A retrospective study on the prevalence of
geohelminth infection in the 44 Local Government Areas (LGA) of Kano State
was conducted. A stratified random sampling technique was used for sample
A total of 3000 children were
Retrospective study showed that none was of high endemicity. The present

collection. recruited aged 6-15 vyears.
status of geohelminth showed that only hookworm was present among SAC
with a prevalence of 2.2% and intensity was light (mean: 17 epg). Risk factors
that predispose SAC to geohelminth infection like eating outside home, poor
hand washing practice, and nail biting were found not to be significantly
associated with hookworm infection except risk factor like walking bare footed
which was significantly associated with hookworm infection. In conclusion,
Prevalence of geohelminth infection in Kabo LGA prior to deworming was
35.1% and post intervention among SAC was generally low (2.2%). The
observed low prevalence of geohelminth infection could be attributed to the
success of the deworming programme carried out in the district in 2013. Risk
factors like poor hand washing practice (2.3%), walking bare footed (2.6%) and
eating outside home (2.6%) were pre-dominant among SAC.

Keywords: Geohelminth; Hookworm; Retrospective; Risk factor; Deworming;
Post intervention.

INTRODUCTION

v

P
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Geohelminths are a group of intestinal parasitdsrging to the class Nematoda and are transmitted

primarily through contaminated soil [1]. The mosteyalent geohelminths are roundwormAsogris
lumbricoides), whipworms {richuris trichiura) and the hookwormsAficylostoma duodenale and Necator
americanus) [2], each parasitizing hundreds of millions obpke [1, 3]. Geohelminth infections are common in
tropical and subtropical regions of the developiwayld especially in Sub-Saharan Africa (SSA), wheoer
domestic and environmental hygiene prevails [4].réithan 1.2 billion people are infected willscaris
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lumbricoides; 740 million people with hookworm; 795 million wifTrichuris trichiura and 300 million with
enterobiasis [5, 6]. Nigeria, the most populousntguin SSA, is endemic for geohelminth infectiahse to
ascariasis, trichuriasis, and hookworm with estgdatases of 55 million, 34 million, and 38 million,
respectively [7-9]. Favourable edaphic and climatienditions contribute to the development of the
geohelminth infection, while inadequate sanitafiaxilities, lack of safe drinking water source, poaitrition,
and overcrowding are factors aiding their transimis$10, 11]. Infection may be direct or indiretiraugh
secondary sources such as food, water, vegetabteérats since most geohelminth infections areuaegl
through the faecal-oral route. lhesiulor et al.][fidund out in their study that, there was repdatatbderate
prevalence of geohelminth infection among appaydrehlthy children in Kano Municipal.

Like any public health intervention, however, demimg for geohelminth infections must be justifiegd
evidence and judiciously implemented, especiallemviiery young children are targeted for treatmeram
the health perspective, there is now ample evidel®aely demonstrating that regular treatment afhg¢minth
infections produces immediate as well as long-tbamnefits, significantly contributing to the devetognt of
affected individuals, particularly children [13-1%}eohelminth treatment is also one of the key caepts of
the preventive chemotherapy package concept [18jo& based de-worming has been recommended as a
highly cost-effective public health measure in ldsseloped countries [17]. The World Health Orgation
(WHO) also recommends a baseline survey in schioitdiren to determine the prevalence and intensity o
infections [13], and develop effective treatmemnatstgies and case management options [18]. Vaschigol-
based surveys have been carried out in Nigeriatimate the current status of geohelminth infectig®-23].
This study therefore aimed at determining the genae of geohelminth infections among school aged
children in the most endemic areas of Kano Statk the impact of deworming programme in school age
children.

MATERIAL AND METHODS
Study area

Kano State is located in North Western Nigerishwiétitude 11°30N 8°30E and longitude 11.500°N
8.500°E. Out of the 44 Local Government Areas (R)Gn Kano State, 17 L.G.A. were reported to beamit
for geohelminth infection following the survey camted by Kano State Ministry of Health (KMoH, 2013)
These are: Tofa (24.8%), Bagwai (20.6%), Kabo @&§,1Kunchi (25.7%), Shanono (23.5%), Kura (24.6%),
Madobi (25.3%), Bunkure (22.9%), Rogo (24.3%), &uan(20.4%), Takai (20.6%), Karaye (21.8%), Kiru
(20%), Rimin Gado (23.4%), Gezawa (30%), Warawa2®#§, Gabasawa (26%) L.G.As. School aged children
study was conducted in the most endemic area (Ralid%b).

Assessment of impact of deworming program among sobl aged children

The study population was school aged children5@dars) in the most endemic area who were present
during the study period. The level of geohelmintfiection was assessed. The prevalence of geohélmint
infection was compared with the prevalence reduthioed by the Kano State Ministry of Health.

Retrospective study of geohelminth infection in fay four local governments

Data on the prevalence of geohelminth infectiomhim forty four (44) local governments was obtained
from department of Neglected Tropical Diseases,0K@tate Ministry of Health from a pre interventistudy
conducted in 2011. It was a cross sectional stodglving both sexes. Prevalence was compiled aatyased
using simple mean and percentage to obtain presaleaste for each local government. According to WHO
(2012), geohelminth infection endemic areas aresdiad into three categories in line with applicat of
MDA: i) high transmission (where prevalence is >0 ii) moderate transmission (where prevalence is
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between 20-50%), and iii) low transmission (wherevplence is < 20%). Kano State was categorized bas
the criteria using a colour coded map to show le¥eindemicity.

Ethical clearance

Introductory letter was sought and collected fr@apartment of Biological Sciences. This was
submitted to the State Universal Basic EducatioarBSUBEB) for approval of the study. Clearandéete
collected from SUBEB (Ref no. SUBEB/POL/138) wagdi®s an introductory letter which was shown to
Education secretary of the Local Government as agefirincipals and teachers of the schools.

Determination of prevalence and intensity of geohalinth infection in school aged children

Sample size that was used for the school agedrehilwas 3000. This was obtained using stratified
random sampling technique with LGA, WARDS, SCHOCH#I CLASSES used as strata. One (1) L.G.A (the
most endemic area) was selected. Five Wards wadonaly selected from this L.G.A., while 2 schoolsres
randomly selected from each ward. Lastly, 50 chitdwere selected randomly from each class acrassead
1-6 to give a total of 1x 5 x 2x 50 x 6= 3000.

Sample collection in school aged children

Following parental/guardian consent, a labeletihadtle with a tight fitting lid, an applicatorisk and a
piece of paper were given to them. They were astembllect fresh stool sample on a piece of paper an
applicator stick should be used to transfer theispen into the container. The specimens were exauniising
formalin-ethyl acetate concentration for preserfqgaoasite eggs in the stool [24].

Stool analysis

About 10 ml of 10% formalin was added to 1 g aides and stirred using an applicator stick until a
slight cloudy suspension was formed. A gauze filtes fitted into a funnel and placed on top of¢batrifuge
tube. The faecal suspension was passed througfiltéreinto the centrifuge tube until a mark of 7 mas
reached. The filter was removed and discarded thitHumpy residue. 3 ml of ethyl acetate was adddtie
faecal suspension and mixed for a minute. The ifegér tube was transferred into the centrifuge amdfor 1
minute at 750-1000 g (approximately 3000 rpm). Tdtty plug (debris) was loosened with an applicatark
and the supernatant was poured away quickly byrimgethe tube. The tube was placed in its racilkaw all
the fluid on the sides of the tube to drain dowrthte sediment. The sediment was stirred and a &g
transferred to the microscopic slide for examinatibhe whole area of the sediment was examinedyusio
and x40 objectives for ova and larvae. Intensityhef infection was estimated based on humber of égdg
of stool i.e. egg per gram (EPG) and it was caiegdrinto light, moderate and heavy [25]. Lighteimsity
infection for T. trichiura category was defined as 1-999 EPG and the moderdteavy intensity infection
category was defined &4,000 EPG. For ascariasis, light intensity infattwas defined as 1-4,999 EPG and
moderate to heavy intensity infection was defined®000 EPG. For hookworm, light intensity infectivas
defined as 1-1,999 EPG and moderate to heavy ityantection was defined as2,000 EPG. The number of
EPG of feaces for each species was recorded.

Determination of risk factors associated with geoHminth infection among school age children
Data were collected using a standardized questionnThe questionnaire had 9 questions develaped i

English which was translated to Hausa versionswds designed to obtain information on risk factors
associated with geohelminth infection. School agbidldren whose parent/guardian must have signed the
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consent form were interviewed to obtain informationdemographic characteristics and social indisadach
as source of water, type of toilet, sanitationdfieg behavior, and type of household were obtainethe
questionnaire.

Data analysis

Descriptive statistics was used to analyze thegheace of the geohelminth infections. Odd ratiswa
used to test association between the prevalengeabfelminth and risk factors. SPSS version 25.0used for
analysis of all data and a probability level P<Oa@ts used to test for significance.

RESULTS
Pre-intervention prevalence of geohelminth infectin in 44 local government of Kano State

The prevalence of geohelminth infection in the l43As of Kano State is presented in Figure 1 in
descending order. The highest prevalence rate ¥@5afas recorded in Kabo LGA and the lowest (6.4%3% w
recorded in Bebeji LGA. Figure 2 illustrate thedéwf endemicity of geohelminth in Kano State agG3. Of
44 LGAs, none was of high endemicity (>50%). Mdjo 7 LGAS) fell under low endemicity (<20%) with
only 17 LGAs being of moderate endemicity (20-50%).

Post-intervention of prevalence of geohelminth infetion in school aged children

Table 1 summarizes the demographic characteristi8shool Aged Children (SAC) surveyed. A total
of 3000 SAC from Kabo Model Primary School, Kaban@al Primary School, Garo Central Primary School,
Abdun Garo Primary School, Gammo Central Primaryodt Gwaraji Central Primary School, Gude Central
Primary School, Mahuta Central Primary School, @adCentral Primary School and Balan Central Primary
School were sampled in the study. Out of the 308C #ho were enrolled in this study, 1568 (52.3%)eve
males and 1432 (47.7%) were females. The mean B@AG was 10.4. The age range was 6-15 years.
Sampled SAC were from classes one to six. Majaityhe parent/guardian (71.9%) were not educatetd an
were farmers (59.8%).

Table 2 shows the prevalence rates of geohelnmifitistion in SAC in Kabo Local Government Area
(LGA), 3 years after the deworming programme. Gu@00 School Aged Children examined, 66 (2.2%)ewer
infected with geohelminths. The only helminth entewed was hookworm. Rate of infection varied axros
schools ranging from 0.7% in Mahuta Central Primachool to 3.7% in Balan Central Primary Schoole Th
prevalence of geohelminth infection in male and demchildren was 1.3% and 0.9% respectively. The
intensity of infection was characterized based be WHO grouping system of geohelminth infection
intensities [13]. All the children had light intetysof geohelminth infection (mean: 17 epg).

A comparison between the findings of the geohalminfection assessment reported in the present
study with those of the reported data of the statyied out in 2013 by the KSMoH as shown in taébfteveals
a drastic reduction in the prevalence rate from®bto 2.2% in Kabo L.G.A of Kano State.

Risk factors associated with geohelminth infectiomamong school aged children
Findings on the assessed risk factors associatadyeohelminth infection are prevalent among SAC a

shown in Table 4. The result show that, inspitéheflow prevalence of infection risk factors asaten with
geohelminth infection are highly prevalent among ¢hildren.
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KABO 35,1
GEZAWA 30
WARAWA 28,2
GABASAWA 26
KUNCHI 25,7
MADOBI 25,3
TOFA 24,8
KURA 24,6
ROGO 24,3
SHANONO 23,5
R/ GADO 23,4
BUNKURE 22,9
KARAYE 21,8
TAKAI 20,6
BAGWAI 20,6
SUMAILA 20,4
KIRU 20
WUDIL 19
RANO 18,9
KIBIVA 18,2
GARKO 18
BICHI 17,4
MAKODA 17,3
FAGGE 16,8
T/WADA 16,2
TSANYAWA 16,2
KUMBOTSO 14,6
GWARZO 13,7
D/ TOFA 13,5
G/ MALAM 12,6
ALBASU 12,2
MINJIBIR 12
NASSARAWA 12
DOGUWA, 11,6
ANNGI 11,5
TARAUNI 11,5
DAMBATA 11,2
D/ KUDU 11,1
KMC 10,3
DALA 9,3
GAVA 9
GWALE 8,1
UNGOGO 6,8
BEBEJI 6,4

44 Local Goveernment, Kano State.

0] 5 10 15 20 25 30 35 40
Percentage Prevalence

Figure 1. Prevalence of geohelminth infection in descendirtgr in the 44 local government of Kano State.
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Figure 2. Map of Kano State showing endemicity of geohelminfection.
Key: High transmission: prevalence >50%. Moderatagmission: prevalence
between 20-50%. Low transmission: prevalence <20%.
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Factors such as poor housing quality (mud housmed)poor toilet facilities (pit latrines) were reded
for all the participants. Majority of the childrevalk bare footed (63.7%) and eat outside home 62.Many
do not wash hands before meals (46.7%) nor afterofithe toilet (46.7%) while an appreciable praoijoor
practice nail biting (26.3%).

Analysis of association of these risk factors wgdohelminth infection among the SAC revealed that
only two of the assessed risk factors were sigguifily associated with infection among the SACs. dtigés of
having infection was almost 2 times higher amongi@pants who walked barefooted than in those wiooe
shoes (OR=1.8, p=0.04).

Similarly, the odds of being infected was aboutéihigher among those who ate home cooked meals
(OR=1.73, p=0.051). Although only two factors wéoeind to be significantly associated with geohetimin
infection in this study, yet infection rate wash@mong individual where the risk factor were ptent

Table 1Demographic characteristics of school aged children

Variable Total (%)
Age group (years)
6-10 1617 (53.9)
11-15 1383 (46.1)
Total 3000
Gender
Male 1568 (52.3)
Female 1432 (47.7)
Total 3000
Parent/Guardian education
Not educated 2156 (71.9)
Educated 844 (28.1)
Total 3000
Parent/Guardian occupation
Farmer 1794 (59.8)
Trader 370 (12.3)
Civil service 696 (23.2)
Others 140 (4.7)
Total 3000

Table 2.Prevalence of geohelminth infection among schoetazhildren.

. Hookworm Total infected Mean e er

Schools No. examined Male (%) Female (%) %) grar%g P
Kabo Model Primary 300 4(1.3) 2(0.7) 6 (2.0) 2
Kabo Central Primary 300 4(1.3) 4(1.3) 8 (2.7) 1
Garo Central Primary 300 6(2) 4(1.3) 10(3.3) 2
Abdun Garo Primary 300 7(2.3) 2(0.7) 9 (3.0 1
Gammo Central Primary 300 3(1) 0(0) 31 2
Gwaraji Central Primary 300 2(0.7) 4(1.3) 6 (2) 1
Gude Central Primary 300 4(1.3) 3(1) 7 (2.3) 2
Mahuta Central Primary 300 2(0.7) 0(0) 2 (0.7) 1
Godiya Central Primary 300 4(1.3) 0(0) 4(1.3) 2
Balan Central Primary 300 4(1.3) 7(2.3) 11 (3.7) 1
Overall 3000 40 (1.3) 26(0.9) 66 (2.2) 17
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Table 3.Comparison of data on geohelminth infection in 2@4tB data of present study.
Source of information No. examined No. infected % Fevalence
Data from 2013 KSMoH surveyed
in Kabo LGA Kano
Present surveyed SAC in Kabo LGA Kano 3000 66 2.2
KSMoH - Kano State Ministry of Health, SAC - Schdaed Children, LGA - Local Government Area.

248 87 35.1

Table 4.Risk factors associated with geohelminth infectiamsng school aged children.
Frequency No. infected

Variables Categories n=3000 (%) OR p-value
Eat outside home T\lis 1111f82 f? ((1256)) 1.731 0.051
oo Y M 209 o
Do not wear shoes T\l?)s 113;82 fg ((556)) 1.80 0.040
Nail biting T\lis 27291% ;igg 0.819 0.501
OR - Odd Ratio.
DISCUSSION

With regards to mapping of geohelminth infectionkiano State, this study has provided data on the
prevalence of geohelminth infection generated ftbend4 LGAs of Kano State. The data has been pexbémn
a bar chart (Figure 1) which reflects the leveépnfiemicity in the different local government ardasdemicity
is a measure of disease prevalence in a particetaon, while prevalence is the proportion of treople
infected at a given point in time. According to WHgeohelminth infection endemic areas are claskifito
three categories in line with application of MDA} high transmission (where prevalence is >50%),
i) moderate transmission (where prevalence is eetw20-50%), and iii) low transmission (where plenvee
Is <20%) [26]. In the present study, no LGA was\a85%, placing the area in moderate to low trassiomn
zone.

The prevalence of geohelminth infection among etlaged children (SAC) was 2.2%. According to
WHO [27], if 66 positive children are found, theearis classified as being in the soil transmittetinmth
prevalence range of 20% to < 50%. There is redudtiche prevalence of geohelminth infection in stedy
area compared to the pre-intervention prevalerneeafageohelminth infection (35.1%) recorded by E&tate
Ministry of Health (KSMoH) [28]. Reduction in thergvalence was due to the deworming intervention
programme taking place in the study area which diatributed by Health and Development Support
(HANDS) programme and Christian Blindness MissiQBIM) to the Ministry of health. This shows that the
anthelminthic drugs were effective in reducing firevalence of geohelminth infection. This studyins
accordance with a study done by [29] in Kwazuludl&outh Africa which showed that single dose tresit
with albendazole was very effective against hookwandA. lumbricoides with cure rates (CR) of 78.8% and
96.4% and egg reduction rates (ERR) of 93.2% and9®7 respectively however it was exceptionally
ineffective againsT. trichiura (CR = 12.7%, ERR = 24.8%). Also, the study iséna@dance with a study done
by [30] in Nigeria suggested that at baseline niinmber of moderate infections was 6.2% and by tideoé the
follow-up after administration of albendazole thember of moderate infections dropped to 1%. [31-33]
supported the use of albendazole for mass chenamyéecause of its effectiveness. School-based raewg
also has major externalities for untreated childaad the whole community by reducing disease tréssiom
in the community as a whole [34]. Treatment witlth@iminthic drugs reduces the transmissibility loé t
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parasite by reducing worm load and shedding of §fsjs with a single dose of anthelminthics resigtin CR

of 88% forA. lumbricoides and 78% for hookworm [36]. A study on the efficaxfya mass drug administration
programme from South India revealed that periotlicatiministering albendazole reduced the geohehmint
infection burden by 77% [37]. On visual examinatiail schools visited had pit latrines and majoofythe
SAC wore shoes. This could partly explain for thsearved low prevalence of geohelminth infection agno
SAC. Prevalence of geohelminth infection in maleCS@.3%) was an indication that special activitids
males such as walking in farm, playing football lkirgg in flood after rain fall, playing in contanmated soils
and molding houses using moist soils could havaligpesed them to infections [38]. Sometimes these
activities are carried out in the study area wthiey are bare footed. This was supported by prevstudies in
Nigeria and India [20, 23, 39, 40] who separatejyorted high prevalence of geohelminth infectiorapides
among males than females due to their activitidinber of eggs per gram counted showed that gexiniél
infection (hookworm) was categorized as light. Tektively low prevalence value could be attributedhe
inability of the 3rd stage infective larvae to asx@uman skin as penetration of skin which is thnroute of
infection [41]. Another explanation for the relailow prevalence could be attributed to the suhniage of the
larvae in the soil as texture and type of soil redtk influence the viability of the 3rd stage infee larvae
[42]. The viability of the larvae is optimal on sinwarm, humid soil [43].

While low-parasitic burden in a community is adigation of endemicity and chronicity [44, 45], fino
the public health point of view it is often integped as low health impact and therefore low psidd6, 47].
Moreover, in communities where deworming programe ienplemented, low intensity infections might be
interpreted as a success indicator [48, 49]. Tlsemte of moderate and heavy intensity of infectiould be
the result of the mass chemotherapy which was dor2913 [28] and probably some other behavioral and
environmental factors that discourage transmissfayeohelminth infection among SAC in the district.

A direct comparison of the survey from 2013 witle tlata of the present study could not be carnigd o
fully because: the 2013 survey was community bageite the present study is school based. Secottioky,
ages of the children in 2013 survey were not albkala

Among associated risk factors, eating outside h¢street vended food), poor hand washing habitreefo
meal and after toilet, not wearing shoe and néhdiwere the major factor among SAC in the studyaaand
they were found not to be significantly associgieeD.05) with geohelminth infections except risktta such
as not wearing of shoe and eating outside homeegstrended food), which was significantly assodiate
(p<0.05) with geohelminth infection. Bearing in mhithat only hookworm was detected in this studys th
present finding on the risk factors may be conreetith the fact that hookworms are transmitted migjeia
skin penetration. Therefore not wearing of shaensajor factor in this instance. All the respondanentioned
mud bricks and pit latrine as the quality of hogsend toilet facility both of which provides condue
environments for the geohelminth infection. Thisdfng is accordance with a study conducted in Tyite
[50] who reported that children living in shantyeas had a higher risk of geohelminth infection thiase
living in towns. Usage of pit latrines in this syuglere the commonly used sites of sewage dispdsighws in
accordance with a study conducted by [11] who dttiiet the use of pit latrine reflects the pooliaeconomic
status of the study subjects. Sufiyan et al. [BilNigeria concluded that participatory hygiene edion to
deworming programmes will greatly improve the hetabin level of children in areas where there isighh
prevalence of hookworm infections. The appropriati of interventions for responding to geohelminth
infection globally include access to safe water pravision of effective sanitation facilities witlelp to break
the helminth transmission cycle; skills-based etlanaincluding life skills that address health amgbiene
issues and promotion of positive behaviors; simgéde, and familiar health and nutrition servidest tan be
delivered cost-effectively in schools (such as demog).

CONCLUSION

Pre-intervention survey revealed that none wasglf endemicity. The highest prevalence (35.1%) was
recorded in Kabo LGA and the lowest (6.4%) was mded in Bebeji LGA. Present status of geohelminth
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infection in SAC shows an overall prevalence oP2.2he drop in the rate of infection from 35.1%2t8% (in
Kabo) indicates a marked improvement in the hestitus of SAC in the State. Risk factors that [meaie
SAC to geohelminth infection like poor hand washpractice (2.3%), walking bare footed (2.6%), aatin
outside home (2.6%) was pre-dominant among SAC.
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