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ABSTRACT

Most studies in children of school-age have focuseénrolled pupils because of ease of accessniaxgton and
logistics. As a result there are few reports onirtim@n-enrolled counterparts. A randomized casetoarstudy to
assess the prevalence of helminths infection ardtional status (anthropometry, anaemia and digtdry) of
non-enrolled (cases), and enrolled school-age chiid(controls) was conducted in irrigated farmingnomunities
in the Bongo District of Ghana. Out of the 329ldtan, 148 (44.98%) non-enrolled and 181 (55.02%oded
children were used for the studies. Enrolled chahirsignificantly benefitted from the national demorg
programme (OR = 115.65, 95% CIl = 22.29 — 599.95,(001). Three parasites; hookworm, Schistosonresoiai
and Schistosoma. Haematobium were recorded. Thelgmrce of S. mansoni in non-enrolled children W&94%
significantly higher than 5.52% in their enrolledunterparts {2 = 42.20, df = 19, p = 0.002). Macro-haematuria
was observed in 8.8% of the non-enrolled and 1.8%lked children which was significantly differefif = 16.48,
df = 2, p = 0.000). Also, 25% of non-enrolled hadce to high micro-haematuria compared to 15.88%hefir
enrolled counterparts which was significantly higli¢® = 18.42, df = 6, p = 0.005). 36.49% of non-enrdilbad
proteinuria compared to 38.24% of enrolled childwehich was significantly lower in the formef< 15.11, df = 6,
p = 0. 017). 83% of the 5-8 years age group weraeanic and was significantly high compared to theeptage
group (OR =5, Cl 95 = 2.34 — 10.68, p = 0.000) eTiean daily vitamin C intake was significantlylH@gin non-
enrolled (102.1+ 33.8) than enrolled children (76t424.2), [p = 0.000].Policymakers and health prdictners
should expand the national deworming programmééorion-enrolled children. The School feeding anglitnal
supplements should also be considered.

Key words: non-enrolled school-aged children, schistosommj&imansoni, S. haematobiumutritional status

INTRODUCTION

Soil-transmitted helminth (STH) infections are coommmainly affecting children in poor rural commtigé and
poor urban areas of sub-Saharan Africa, Asia anthLamerica(l).The high prevalence of these infatdi is
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closely associated with poverty, poor hygiene aaditation, and impoverished health services(2). Tinst
common of these are infections witAscarislumbricoides Trichuristrichiura, Ancylostomaduodenaleand
Necatoramericany8, 4). It has been estimated that more than tWiotiof the world’s population are chronically
infected with STH with an estimated4.5 billion imigiuals at risk of STH (5). Heavy infections caasearray of
morbidities, including dietary deficiencies and aledd physical and cognitive development (6-9) oficwh
hookworm andr. Trichiurainfections are major contributors of iron deficigramaemia (3, 4).

Schistosomiasis is also another disease of poteatyaffects almost 200 million people worldwidedamore than
650 million people in endemic areas being at riskfection. In chronic urinary schistosomiasisetth is damage to
the bladder, ureters and kidneys whilst in chrdantestinal schistosomiasis there is enlargemerthefliver and
spleen, intestinal damage and hypertension of biuerainal blood vessels(10). Preventive chemothertdpat is,
treating children or whole populations on a routireis for morbidity control is being implementedmany STH-
endemic countries(11) It has been argued that radssnistration of anthelminthic to school-aged dteéh by
taking advantage of the existing education infredtire and administrative system is the most ciisttive
approach in minimizing the intensity of infectiomgth both major intestinal nematodes and schistesotim
resource-limited countries(12As a result most research studies and intervemti@ve been conducted in school
settings which are reflected in the number of maions being skewed towards enrolled children. elew in
Africa, the enrolment rates which has been estichide approximately 68% (13) is low. The WHO rasties that
there are about 1.2 billion school age childrethimworld and of these, 700 million were registaredchools, but
only about 400 million of them were actually presierschool each day(14)

In the Upper East Region (UER) where the studyBi@tego District (BD) is located, enrolment of chiédd aged 6-
15 years in 1999 was estimated to be 37% (15) wimah have increased substantially with the intréidacof the
capitation grant policy in 2005. The basic primaghools benefit from the nationwide deworming paogme
which was initiated in 2007 by the Ghana Educatsmivice and Ghana Health Service with UNICEF suppor
Schistosomiasis control with praziquantel in schaslalso being implemented on annual basis bystiena Health
Service. This notwithstanding, non-enrolled chitdferm a significant proportion of rural commungia BD and
are potentially sources of re-infection of STH authistosomiasis to their enrolled counterparts, thoefit from
the school-based interventions. The magnitude isf ghoblem remains unknown in Ghana hence thisystuaks
conducted on out-of-school children with the sale af evaluating it in one of the marginalized dists in Ghana.

Studies on the nutritional status of the non-eetbithildren in the communities was also includedhim survey
since it is a key indicator of achievement of thidamnium development goals (MDGSs).A questionnauevey to
establish knowledge, attitude and practices (KAPghildren and parents, and socio-economic demdigapvas
conducted.

MATERIALS AND METHODS

Study site

The Bongo District is one of the nine districtstlie UER. The district has a total population o584, inhabitants
with 40,084 and 44, 461 being males and femalepentively (16). The main occupation of the peope
subsistence farming and to a lesser extent harihgyaf

The major sources of drinking water are boreholas laand-dug wells. In 2009, there were approxingadds
boreholes in BD, out of which 25 were not functibdae to faulty parts and 35 were capped due th figride
content. Thus reducing the total number of fun&tldorehole in the district to 275 (17). About 65¥¢the people
have access to potable water and in terms of distand litres only 32% have access to potable wai#r The
excessive amounts of fluoride in ground water cdlusgosis predominantly among children. Most haude not
have latrines and sanitation is also poor, a reguftadequate funds and limited resources(17).

Ethical considerations

Approval for this work was given by the Ethical Rew Board of the School of Allied Health SciencBsjversity
of Ghana. Then permission to conduct the study atdsined from both district directors of educatamd health,
and the medical superintendent of the Bongo Disitimspital. Permissions were also sought from #edkieachers
of the three primary schools as well as from thiefstand elders of the communities. Any child fdunfected with
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either intestinal helminths or urinary schistossisavas treated with the recommended single dos¢behdazole
(400mg) or praziquantel (40 mg/kg) respectively.

Enrolment of study participants

Three out of the seven sub-districts of BD weredoamly selected and then non-enrolled children dgetdieen 5
and 18 years living there were similarly seleci®uke recruited non-enrolled children were then medicfor age and
sex with enrolled children living in the same hdusld and community. Each child in the study wasided by a

unique code that denoted the individual, his/heolement status, name of the school if enrolled, detwld and
community. Informed consents were obtained from palftents/guardians as well as from all the pasitig

children.

Questionnaire survey
Self-structured questionnaires for the parentsftjaas sought, socio-demographic information, coolét of water
and sanitation, and knowledge of the topic. Demplgi@ habits and dietary information for childreen& sought.

Parasitological survey

Fresh faecal sample was collected and then pratessiag the ether sedimentation technique and eani
microscopically to detect eggs of intestinal heltingn The Kato-Katz method was used to determinéntie@sity of
infections which was expressed as number of eggs/grf faeces (18). Each urine sample collected fivas
observed for visible haematuria and then 10 nmeridtl and the schistosome eggs counted under thhiestapy to
determine the intensity of infection (19). The @kewnce of light, moderate and heavy intensity itibes were
determined using the WHO criteria for helminthsettfon(20).The urine was also tested for the presen protein
and blood using reagent strips for urine analysiR%-10, TECO Diagnostics, Anaheim, CA, USA). Théoao
change was matched with that provided by the matufer and scored as either negative, trace, loadearate,
high or very high.

Estimation of haemoglobin levels

Twenty microlitres of finger-pricked blood was oioeed from each child and haemoglobin concentration
(grams/decilitre) estimated using the Drapkin’s moet (21). To 5ml of Drapkin’s dilution fluid the20rof blood
was added and mixed gently. The optical density)(@Dthe solution was measured at540nm using aricodter
(UK). The anaemia status was classified as norgl @/dL), slightly anaemic (7-11 g/dL) or severalyaemic
(<7.0g/dL) (10, 22).

Anthropometric measurements

Height and weight were taken and used in calcdatie body mass index (BMI) expressed in terms-afares or
standard deviation units from the median inferremif the international reference growth curves @3)te and
chronic malnutrition, classified as either undegi¢j normal weight, overweight or obese were deiech by
plotting the BMIs against their ages (BMI-for-agéhe BMI-for-age that fell below two standard dénias of the
median were considered as either underweight ahimasted.

Dietary history

A dietary history interview was conducted to assemsh child’s food intake. This involved a repeatee-day
(two weekdays and one weekend day) 24 hour retalletary intake of all meals and snacks. This Yellewed
with questions to verify intakes including portisizes and food preparation techniques. Graduated foodels
were used to aid in portion size delineation. Thitédl States Department of Agriculture (24) nutriéatabase for
standard reference was used to determine totargliehergy and macro and micronutrient intake (24).

Data analyses

A database was created using Microsoft Access™Wordows and then imported into Statistical Packéme
Social Sciences software version 16.0 (SPSS In8A)Uor the analyses. Entry in the information sheeas
visually checked for accuracy and the data entdrngedwo separate individuals and corrections maderavh
necessary. Descriptive statistics i.e. means, medtandard deviations and ranges were calculatedointinuous
variables while proportions were calculated foregatical (non- parametric) variables. Differenceghie various
indicators - nutritional status and STH and Sclsisine infections as well as other variables of ede(energy
intake, haemoglobin level, etc.) were tested fatigtical differences using analysis of varianc&@GVA). Chi-
square tests were used to determine the assocdiEiween enrolment status and qualitative measwedbles.
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Logistic regression analysis was also used for @ispn between non-enrolled and enrolled childresome of
the parameters.

RESULTS

Demographic characteristics of study populations

A total of 329 children comprising of 148 (45%) renrolled and 181 (55%) enrolled participated ia $kudy, and
161 (48.9%) were males and 168 (51.1%) femalesh®hon-enrolled children 77 (52%) were males ahB%)
were females, whilst for the enrolled children 88.6%) were males and 93 (51.4%) females.

The distributions among the age-groups 5-8, 9-1k81h18 years were 24.9% (n=82), 47.4% (n=156) 2hd%
(n=91) respectively. The 5-8 year group (yrs) casget of 58.5% (n=48) non-enrolled and 41.5% (n=&#plled
children. The 9-13 yrs comprised of 36.5% (n=57h-earolled and 63.5% (n=99) enrolled, and for tHel®
yrs47.3% (n=43) were non-enrolled and 52.7% (nw&)e enrolled.

The mean age of the total participants was 10.T4 £5t2.79) years and were 10.5 (SD = +3.07) an® 18D
=+2.53) for the non-enrolled and enrolled childrespectively.

Knowledge, attitude and practices of children

Table 1 summarises the socio-demographic charsiitsrdf the children. Of the 148 non-enrolled 48d enrolled
respondents 47.3% and 48.1% respectively indictitatdthey ate from the same bowl with others, whias not
significantly different between them (QR= 1.39, CI 95 = 0.53-3.66, p = 0.51). When asketey washed hands
regularly 72.1% (106/147) of the non-enrolled resfed yes and 1.4% (2/147) and 26.5% (39/147) réispbc
responded ‘no’ and ‘sometimes’. Of the 169 entbhespondents the corresponding figures were 8{18%/169),
1.11% (2/169) and 10.5% (19/169) respectively. Wébards to benefiting from the GNDP 39.46% of hn-
enrolled children responded that they were berafiees against 94.1% (n=159) for their 169 enrodednterparts,
which was statistically different (OR = 115.65, Cl 95 = 22.29-599.95, p <0.001). Of fl#& non-enrolled
respondents 18.1%, 63.9% and 18.1% lived in houdetwaith 1-3, 4-6 and greater than six childrerpessively.
The corresponding figures for the 169 enrolled oesients were 26.6%, 55.6% and 17.8% respectivdlichwere
not significantly different between the two enrolmheategories.

Table 1: Summary of socio-demographics characteriits of enrolled and non-enrolled school-age childre

Variable P(OR) 95% ClI p value
Eating from

same bow

Yes 1.39 0.53-3.66 0.510
No 1.00 _

Hand washinc

Yes Not Estimable

No 1.00

Sometime Not Estimabl

Benefit from GNDP

Yes 115.65 22.29-599.95 <0.001*
No 1.00 _

No. of children per household

1-3 0.66 0.13-3.65 0.620
4-6 0.68 0.149-3.09 0.616
>6 1.00

*= p<0.05, B (OR) = Odds Ratio, Cl= Confidence Intal

Knowledge, attitude and practices of parents/guardins

Table 2 details the results of the statistical ysial that compared children’s enrolment status pacents’
responses. With parent’s knowledge of the topi®@% of parents of non-enrolled children (N=144)pewied
“yes and very wéllcompared t056.8% of parents of enrolled child(sx 96)who did. For those who responded
“yes, but not very wéll37.5% were parents of non-enrolled children, Mshicorresponding parents of enrolled
children were 34.32% which was significant compatedhose who responded “no” (reference) [P = (01005
Likewise for the parents who respondses, but not very wélbf which 36.73% were non-enrolled and 34.32%
were enrolled children (P = 0.041).
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Parents who “personally de-wormed their childremeagignificantly more likely to have their childremrolled in
school than parents who responded in the negatferénce) [P = 0.003]. In terms of parents’ age enrolment
status, statistical differences were observed letvadl other age groups and those who were 50 yeatsabove
(reference). For the below 30, 30-39 and 40-49grgaps the significances were P=0.012, P= 0.002Pan.034
respectively.

None of the parents of non-enrolled children and t¥ the enrolled parents was separated. Parentswdie
married or widowed were significantly differentterms of enrolment compared to parents who weremaarried
(reference variable). For married parents/guardidmessignificance was P=0.046 and for widowed mtarthe value
was P=0.04 married (reference variable).

None of the parents of non-enrolled received edorcdieyond junior secondary level and majority ledrh 89.1%
either attended kindergarten or had no formal eiilutalikewise for parents of enrolled children wihiwas 72.8%.
The only observed significant difference was betwdwse who attended elementary school only ansetiidho
attended only kindergarten (KG) or never attendadaal (p=0.004).

Table 2: Demographic characteristics of parents dhe study participants

B(OR) 95% CI p value
Variables
Knowledge about Topic
No 1.00 Reference
Yes, but not very we 7.04 7.04-1.0¢€ 0.041*
Yes very well 17.35 2.37-12.18 0.005*
Personally Deworming of Child
Yes 0.17¢ 0.05¢-0.55¢ 0.003*
No 1.00 Reference
Parent Age
<3C 0.0¢ 0.01-0.54 0.012*
30-39 0.04 0.01-0.31 0.002*
40-49 0.13 0.21-0.86 0.034*
>50 1.00 _ Reference
Marital Status
Married 0.05 0.002-0.94 0.046*
Never married 1.00 Reference
Separated Not Estimable _ _
Widowed 0.03 0.001-0.85 0.040*
Educational Level
Tertiary or more Not Estimable  _
SHS Not Estimable  _
JHS 3.114 0.34-28.17 0.312
Elementary 20.89 2.57-169.7 0.004*
KG/ Never Reference

*=p<0.05, B (OR) = Odds Ratio, Cl= Confidence Intal

Prevalence of intestinal helminths and urinary schéitosome infections

The 308 children who provided stool comprised d hén-enrolled and 163 enrolled and of the 318 muwided
urine 148 were non-enrolled and 170 were enrolBrdy three parasites; hookworm specigshistosoma mansoni
andS. Haematobiurwere recorded. The single hookworm infection wamtbin one enrolled female child.

31.7% of 145 non-enrolled children were positive & mansoninfections which comprised of light (n=26),
moderate (n=14) and heavy (n=6) infections. Thermatensity was 51.16 eggs/gram of stool (range-364,
group median = 0.43). In the enrolled group 5.5%4.6&8 were infected witls. mansondistributed as; light (n=7),
moderate (n=1) and heavy (n=1) infections. The niemsity of infection was 0.31eggs/gram of st@ahge = 0 —
24, group median = 0.06). The observed differemcéhe prevalence db. mansonivas highly significant =
42.198, df = 19,p = 0.002). Logistic regressionlysia confirmed that non-enrolled children had figantly more
light S. mansoninfections than their enrolled counterparts (OB 46, 95 Cl = 0.06 — 0.36, p = 0.003).

The prevalence rate &. mansoninfections in females was 28.22% (n=159) and tleamintensity was 4.07
eggs/epg (range = 0 — 19, group median = 0.38) pféxealence rate in the males was 35.48% (n=149}r@mean
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intensity of infection was 0.78 eggs/epg (range = 19, group median = 0.19). The observed gendtsrences
however was not significankq{= 13.442, df = 19, p = 0.815).

The prevalence rates & mansoniof non-enrolled females and males were 37.68% Yn=fd 26.3% (n=76)
respectively which was not significantly differdsetween themif = 16.528, df = 18, p = 0.251) The correspondent
prevalence rates for their enrolled counterparteewe44% (n=90) and 6.85% (n=73) respectively whias also
not significantly different’= 4.716 df = 8, p = 0.581).

The prevalence rates & mansoninfections in the three age groups werel9.23%78)5/15.82% (28/177) and
22.64% (12/53) for the 5-8, 9-13 and 14-18 yeas okbpectively, which was not significantly differéi’= 37.2,
df =38, p = 0.506).

With S. haematobiurmfections 35.1% (52/148) non-enrolled childrerrevinfected out of which 32 were light and
20 were heavy. The mean intensity was 51.16 eggallirine (range = 0 — 2450, group median = 0.52}heir
enrolled counterparts 29.5% (48/170) were infectéth 34 and 14 respectively being light and heahp
individual with moderate infection was observedoth groups. The mean intensity of infection wasl1%ggs/10
ml blood (range = 0 — 611, group median = 0.38)e Tbserved difference in the prevalence rates veas n
significant ¢ = 60.125 df = 58, p =0.399).

The prevalence rate & haematobiunn females was 28.22% (n=163) and the mean irttengis 25.15 eggs/10
ml blood (range = 0 — 2450, group median = 0.38 Prevalence rate in the males was 35.48% (n=4%&)the
mean intensity of infection was 38.99 eggs/10 rolotl (range = 0 — 1743, group median = 0.51). Theeed
gender differences however as also not signifi¢rt 45.826, df = 58, p = 0.876).

For S. haematobiunnfections 40% (30/77) and 31% (22/71) non-entblleales and females respectively were
positive and the difference was not significantlffedent (p = 0.389). In the enrolled group theresponding
figures were 30.3% (23/76) males and 26.6% (25f@#4)ales were positive and this difference was asb
significant (p = 0.611).

The prevalence rates 8f haematobiurinfections in the three age groups were 23.46%48(1)932.42% (59/1182)
and 41.82% (23/55) for the 5-8, 9-13 and 14-18 ydds respectively, which was not significantlyfdient ¢*=
1.272 df =116, p = 0.229).

Co-infections with both schistosome species wergented in 24 of the 46 non-enroll&d Mansonicases and in
four of the nineS. Haematobiurimfected enrolled children.

Urine analysis

Visible haematuria in the urine was observed if8.8%) of the 148 non-enrolled and in 3 (1.8%) @0 Enrolled
children. The observed difference was significaht< 16.48, df = 2 and p = 0.000).Among the 163 femalisible
haematuria was observed in 7 (4.29%) and in 8 #)1df the 155 males, which was not significant kewthem
(** = 1.076, df = 2, p = 0.0584).Among the age groupible haematuria was observed in 4.94% (7/8130%
(6/182) and 9.09% (5/55) in the 5-8, 9-13 and 14y&8r groups respectively which were also not S§icamtly
different between themi{ = 6.399, df = 4, p = 0.171).

Haematuria

The micro-haematuria profile of the 148 non-enbibdildren was; 75% negative, 5.41% trace, 6.76éh éar low
and moderate and 6.08% high. The profile of the@ é&frolled counterparts was; 84.12% negative, 1.%6%e,
4.12% low, 2.94% moderate, 5.88% high and 1.18% vegh. The observed profile difference was highly
significant ¢? = 18.42, df = 6, p = 0.005).The micro-haematuriafite of the 163 females was; 81.6% negative,
2.45% trace, 4.29% low, 6.13% moderate, 4.91% higth 0.61% very high. The profile of the 155 maless;
78.06% negative, 4.52% trace, 6.45% low, 3.23% matde7.1% high and 0.65% very high. The observefilg
difference was not significant{= 4.799, df = 6, p = 0.570).

The micro-haematuria profile of the 81 4-5 yearsolehs; 79.01% negative, 2.47% trace, 3.7% low 5.48&h for
moderate and high, and 1.23%. That of the 182 9€k8 olds was; 82.97% negative, 2.2% trace, 3.85%
5.49% each for moderate and high and of the 558lylear olds it was; 70.91% negative, 9.09% tra2e/3% low,
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1.82% moderate, 3.64% high and 1.82% very high. dieerved profile difference was significakt £ 22.152, df
=12, p=0.036).

Proteinuria

The proteinuria profile of the 148 non-enrolledidren was; 63.51% negative, 6.76% trace, 13.51% 16w9%
moderate, 4.05 % high and 0.68% very high. Thdilprof the 170 enrolled children was; 61.76% néegat
14.71% trace, 11.76% low, 8.82% moderate, 2.35% aigl 0.59% very high. The observed profile diffeewas
significant ¢ = 15.407, df = 6, p = 0.017). The proteinuria peobf the 163 females was; 63.19% negative,
12.27% trace, 12.27% low, 8.59% moderate, 3.68% aigl none was very high. The profile of the 1%Bem was;
61.94% negative, 9.68% trace, 12.90% low, 11.61%lerate, 2.58% high and 1.29% very high. The observe
profile difference was not significarit’(= 4.604, df = 6, p = 0.596). The proteinuria deofif the 81 5-8 year olds
was; 65.43% negative, 4.94 % trace, 12.35% low1h.inoderate,4.94% high, and 1.23% very high. ®ifidihe
182 9-13 year olds was; 62.09% negative, 12.09%e{ra3.74% low, 9.89% moderate,2.20% high and rone
very high. Of the 55 14-18 year olds it was; 60%ative, 16.36% trace, 9.09% low, 9.09% modera@}%. high
and 1.82% very high. The observed profile diffeeen@s not significant (Pearson chi-square = 12.84%,12, p =
0.375).

Anaemic status

The mean haemoglobin levels all the participants ®¥@&7g/dl (SD = £1.50), that of the non-enrolled &nrolled
children were 10.6g/dl (SD = £1.57) and 10.8g/dD ( £1.51) respectively and the difference wasstatistically
significant (p>0.05).The anaemia profile of the -enrolled children was 44.6% (n=66) normal05%6 (n=80)
slightly anaemic and 1.4% (n=2) severely anaemicth® 169 enrolled children it was 48.52% (n=82)mal,
48.52% (n=82) slightly anaemic and 2.96% (5) sdyeamaemic. For the purpose of comparison the #jigh
anaemic were grouped as anaemic and no statidiféalence in anaemic status was found betweervtbegroups
(B OR =0.854, Cl = 0.548-1.33, p = 0.485). In tewhgender 56.3% (40/71) females and 54.5% (42/7algsnin
the non-enrolled group were anaemic and the rem@wias normal. Similarly, among the enrolled clatu56.4%
(53/94) females and 45.3% (34/75) males were armami the rest were normal. No statistical diffeeemvas
observed between the gender and anaemic statius twé enrolment categories (p>0.05).

Irrespective of enrolment, 92.5% (n=74) of childeged 5-8 years, 79.56% (n=144) of 9-13 years dn8266
(n=61.82%) of 14-18 years were respectively anaemhich was significantiQ = 19.006, df = 2, p = 0.000). The
anaemic profile of non-enrolled children was 83.3%440), 47.4% (n=57) and 34.9% (n=43) for the ®8,3 and
14-18 year groups respectively were anaemic. Far #nrolled counterparts 48.5% (16), 56.4% (53) 48.9%
(18) for the 5-8, 9-13 and 14-18 year groups redpely were anaemic. A statistical difference (@quare test)
was observed between the age ranges and anaetungateong the non-enrolment (p<0.005).

Regression analysis revealed that 5-8 year groapmia was significantly high in the non-enrolleddien (3 OR
=5, Cl = 2.34-10.682, p = 0.000).

Table 3:Age and gender distribution of anaemia stats among enrolled and non-enrolled children

Age Groups Anaemic Status
Non-Enrolled Normal Anaemic
Age groups n (%) n (%) B (OR) 95%ClI p value
5-8 48 8(16.70) 40 (83.30) 5.00 2.34-10.682  0.000*
9-13 57 30(52.60) 27 (47.40) 1.11  0.535-1.514 0.691
14-18 43 28(65.10) 15 (34.90) 1.00 Reference
Enrolled Age groups
5-8 33 17(51.50 16 (48.50 1.0€ 0.47¢-1.86:  0.86:
9-13 94 41(43.60) 53 (56.40) 1.29 0.860-1.943  0.217
14-18 42 24 (57.10) 18 (42.90) 1.00 Reference

*P value significant at p < 0.05 level

Nutritional status

Of the 148 non-enrolled children, 29.1% (n=43) wenelerweight/wasted, 64.86% (n=96) were of normaigi
and 6.08% (n=9) were overweight. For the 169 eedodhildren 30.77% (n=52) were underweight/wass&d;8%
(n=111) were of normal weight, 2.96% (n=5) wererasgght and 0.59% (1) was obese. The observedrdifte in
weight distributions was not statistically signéia (p>0.05).
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Table 4. Mean nutrient intake by enrolment status

Non-Enrolled Enrolled Total
Mean+SD Mean+SD Mean+SD
Energy (kcal) 1337.1+305.9 12794255.7 1305.7+280.7 0.067
Protein (g) 33.618.1 31.949.2 32.6+8.7 0.082
Iron (mg) 9.1+2.] 8.7+1.¢ 8.9+1.¢ 0.07¢
Vitamin C(mg) 102.1+33.8 76.44+24.2 88.1+31.6 0.000*
*p<0.05 significant

Variable p value

Dietary intake

The mean vitamin C intake of the non-enrolled agleildwas 102.1g (£33.8g) which was significantlyh&gthan
the 76.4g (+24.2g) recorded for the enrolled clitd(p=0.000). The estimated mean intake of totatgyn(kcal)
was 1337.1 (SD = +305.9) for non-enrolled childeerd 1279 (SD = +255.7) for their enrolled countetpavhich
was not significantly different (p = 0.067). Thetiemted mean protein (g) intake was 33.6 (SD = &t non-
enrolled and 31.9+9.2 for their enrolled countetpavhich was also not significantly different (pGs082). The
estimated mean intake of iron (mg) was 9.1 (SD A}and 8.7 (SD = +1.9) for non-enrolled and eralithildren
respectively and the observed difference was igoifgiant (p = 0.076).

DISCUSSION

There are a number of factors that impact on thadttheand nutritional status of the school-age ¢hitdin low
income countries. Whilst interventions are beinglemented in school settings because of ease ahizafion,
non-enrolled children who form substantial progmrtiof children in rural poor communities are toagge extent
excluded and also the least studied.

The main focus of this study was to investigate tleéminths burden and the nutritional status of-eorolled
children (cases), matched enrolled children (cdsitrim three communities and schools in the Bongstriat of
Ghana. It also considered the knowledge and pescti€ parents and guardians of the children incdremunities
as well as the dietary intake assessment.

The study revealed that parents who personally deed were 5.7 times more likely to have their at@fdenrolled
in school. Also parents who had knowledge of thectavere 17.35 times more likely to have their dteh enrolled
in school. Moreover parents of non-enrolled chitdedove 50 years were found to be 25 times lestylio have
children enrolled as compared to those in the sageegroup with enrolled children. Furthermore, widd parents
of the non-enrolled children were also 33.3 timesranlikely not to enrol their children in schoolaents of
enrolled children who received elementary schoalewieund to be 20.9 times more likely to have tleildren
enrolled. Thus by inference, health awareness agth-®conomic status of parents are key deternsnanthe
enrolments of children in Bongo. A single case obkworm infection was encountered and none of tiikden
were infected withA. lumbricoideand T. trichiura. This contradict what Ziem, Olsen (25)found hookworm
prevalence to range from 50-100% in six communitiesearby Bawku District of the Upper East Regamd A.
lumbricoidesnd T. trichuira are common helminths infections elsewhere in Ghafde low prevalence of
hookworm infections and none of these two parasitey be due to the dry and sandy soil type founthan
communities which may not favour their transmission

Of the total 329 children examined (both non-emaland enrolled children) for helminth infection4% (n=100)
were infected wittschistosomahaematobiumbich is high.Schistosomamansomnias observed in 16.7% (n=55) of
the total, most of them in non-enrolled childrentW\5. mansoninfections, non-enrolled children were twice more
likely to have slightS. mansormfection than their enrolled counterparts (OR 460.Cl = 0.06 — 0.36, p= 0.003).
On the other hand, no significant differenceSnhaematobiunprevalence was found between non-enrolled and
enrolled children. However in Bongo most non-emlthildren are mainly engaged in irrigation fargnthus it is
likely that working on irrigation farms could be ethreason for the recorded high mansoniprevalence.
Biomphalaria species the intermediate vectors $&f mansoniare known to dwell in mud (26) as opposed to
Bulinusspecies whose preferred habitat is slow flowing ewadnd streams(27Mhus, it likely that irrigation
farmingis placing the non-enrolled children at mos&s ofS. mansoninfections.
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No significant difference was found between nomsed and enrolled children in terms & haematobium
prevalence rates. The mode of transmissio8.dfaematobiurin Bongo must be such that it places all childagn
risk irrespective of enrolment status, and recoeati activities and chores that equally place therontact with

water in irrigation canals could account for thisboth the non-enrolled and enrolled children, FE3 years olds
were the most infected witBchistosomelseing 36.8% and 32.1% with haematobiurandS. mansoniespectively

in non-enrolled and 32.6% and 5.50% respectivethéenrolled children. It is known that the chédrthat harbour
most helminths infections fall into this age grd@g8).Behavioural changes that, as children greweroéshd became
more important to their families economically, bygaging more in occupational activities such akiriig and

farming predisposes children to helminth infections

Our study has revealed that nutrition is a probiette Bongo District with enrolled children beingrse off. Non-
enrolled children significantly met their daily &ke of vitamin C and protein.With Dietary Referehatake (DRI)

vitamin C it was observed that non-enrolled childrgere 2.8 times more likely to meet their vitandaily

requirement than not to meet it. This could bekatted to non-enrolled children having a greatereas to farm
fruits and vegetables that are high in vitamin ©r BRI protein the non-enrolled children were fouodbe 1.7
times more likely to meet their daily protein reguent than not to meet it. These observations @mgrary to the
findings of Hall and Kirby (29)that the nutritionand health status of non-enrolled and enrolleds girere
comparable.

With regards to anaemic status, the mean Hb vdhrethe non-enrolled and enrolled children in otudy were
10.6g/dl and 10.8g/dl respectively which were ngh#icantly different. However 54.1% non-enrolledildren and
48.5% of enrolled counterparts were ‘slightly anaénthus close to half of both categories of ctaid were
slightly anaemic. Contrary to our findings MitchipDossa (30)found enrolled children to have sigaiftly higher
Hb levels than non-enrolled children in Benin. (28ynd 70% of primary school-age Ghanaian childi@rbe
anaemic, irrespective of their enrolment status. €udy also revealed that non-enrolled childrethini5-8 years
age range were 5 times more likely to be anaenaic the 14-18 year (reference) group (p<0.001).

Our study did not find any relationship between tive enrolment groups in terms of infection andeani, thus

whether a child was enrolled or not enrolled, arfddted by helminths or not, it did not affect themaemic status.
Thus the observed high prevalence of anaemia coeldiue to factors other than helminth infectionshsas

asymptomatic malaria and poor nutrition.

No statistical difference was observed betweemtiight status classifications and enrolment stafubke children.
This finding contrasts that ofBeasley, Hall (31)oMound non-enrolled children to be more wastedh tharolled

children in Zanzibar (p=0.0001). Ulukanligil andy@ek (32) have shown that school children livingbtter socio-
economic conditions experienced a low prevalencehobnic under-nutrition, anaemia and helminth étifans.

However, in this study, both non-enrolled and decbthildren live in similar socio-economic condiis, thus this
could explain why no association with between hetmiinfections and under-nutrition and enrolmeratis.

Similarly, no association was found between helminfections and weight status and enrolment.

In conclusion, helminthiasis especially schistosasis and poor nutrition are major health problefnehidren in
the studied communities. With this knowledge thisréhe need for control to include out-of-schoolldien in
Bongo by extending the school-based interventions ¢communities. There is also an urgent need flecteon
proper nutrition status among the children by imyprg on school feeding programmes with food foetifion and
nutritional supplements in schools and communities.

The study did not investigate factors that coulditdgbute to anaemia such as malaria parasites akdescell
anaemia. Thus to fully understand issues relatediner-nutrition among children, other factors hawebe
considered. Also, the need for intensive healttcation and regular mass treatment of helminthsctidfes cannot
be over emphasized. Good sanitation practices dhalab be taught in both the schools and the cornitiesirto
reduce re-infections
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