Soil-Tranamitted Helminth Infections and Sri Lankan Children,;;q

Nilanthi de Silva', Janani Abhayaratna’, Deepika Fernando® - =4
1. Department of Parasitology, Faculty of Medicine, University of Kelaniya
2. Department of Community & Family Medicine, Faculty of Medicine, University of Kelniya
3. Department of Parasitology, Faculty of Medicine, University of Colombo

Introduction

Many millians of people in tropical and subtropical regionsare infected by parasitic worms,
including Ascaris lumbricoides (roundworm), Trichuris trichiura (Whipworm), Ancylostoma
duodenale and Necator americanus (hookworms) and Schistosoma species. As arule, ¢/ Clren
carry the heaviest worm and egg burdens, and because of their defaecation practices, e the
principal disseminators of infection'. Helminth infections cause malnutrition, anaemia and
growth retardation as well as impose a higher susceptibility tootherinfections”.

it
Impact on physical health and growth iy

Underutrition is one &fithe commonest consequences of infection with intestinal helminths’.

In Kenya, treatment for hookworm, 7. trichiura asd A. lumbricoides in undernourished

schoolboeys improved physical fitness only seven weeks after treatment despite continual
exposuretore-infection and Someincomplete cures’. | nanother study, Whi ch was conductedin
Kenya, physical activity, growth ad appetiteof a group of undernourished Kenyansprimary
schoel children with hookworm (93% prevalence), T trichiura (84% prevalence) and 4.
lumbricoides (29% preval ence)infectionsimprovedsignificantly fn‘llowing random ‘atment
with albendazole, when compared with thegroupwhichreeeived a placebo’.

Roundworm infectionor aseariasis isestimated to bepresent in up to 90% of children in some
areasof thetropics’. Thisparasite also has important nutritional effects; treatment can iraprove
food intake and growth in infected children. The wutilisation of protein declines in.Ascaris
infected children, animportant phenomenon where there i Ssevere proteinenergy mainutrition
or inchildrenonlow proteindiets. The parasite can decrease the absorption of fat in hosts and
exacerbate proteinenergy malnutritionand vitamin A deficiency. Lactoseactivity in the small
intestineisreduced and milk intoleraneedevel opsinchildren’.

T trichiura has been associated with undernutrition, growth stunting and iron deficiency
anaemiain intenseinfections, and treatment of infected children hasbeen shown to increase
the haematocrit, improve growth rates and anthropometric indices, increase serum albumin,
decrease diarrhoeaand reduce bacterial and protozoaninfectionsinthegut’.

Thehookworms causelossof blood and protein, which often resultsin anaemia, especially in
girls and pregnant women. Nutritiond statusisaltered through adecline in food intake and/or
an increasein nutrient wastage through blood loss, vomitingor diarrhoea. These effects can
lead to or aggravateprotein energy mal nutrition, anaemia and other manifestationsof nutrient
deficiency’. A well known associationexistsbetween hookworm infection and anaemia, and
the growth stunting potential of hookworm has long been known®. Anaemiain childrencauisss
retarded physical and mental development, decreased resistance to infection and increased
morbidity, especially in those below school-age. Fatigue and a decreased capacity for work
may stem from anaemia in older children and adults, and substantiad socioeconomic
development isunlikely to beachievedif the prevalenceof thisconditioni snot reduced’.
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The publichealthimpact of ascariasis, trichuriasisand hookworminfections has been reviewed
comprehensivelyinseveral recent publications®™".

- Impact onlearningabilities

Helminthinfectionsare believed to haveadverseeffectsonthedevel opment of children and on
the efficiency of their cognitivefunctions. Almost a century ago, Strong found that infected
children tended to be smaller and their performance on a mix of tests judged educationally
relevant, was generally poorer than the performance of uninfected children™. Following
treatment, infected children gained weight and their test performance improved. Around the
same time, Waite & Neilson reported links between the intensity of hookworm di sease and
scores on Binet intelligencescal esand a maze learning task”’. Sincethen, several studieshave
shown an associ ation between parasitichelminth infection ratesin childrenand poor cognitive
perforrnance and absenteeism from school; an improvement in educational achievement of
infected children has been observed following anthelminthic and supportive treatment,
indicating that theinfection per se, rather than associated sociol ogical factorswereresponsible

16,17

forimpairedlearning ™.

Nokes et al. found a rel ationship between school performanceand infectionwith 7: trichiura,
the preval enceand intensity of infection being greater among academically lessablechildren®.
Callender et al. tested and followed children diagnosed with the Trichuris Dysentery
Syndrome”. Thesechildrenwerefound to be stunted, showed deficitson the Griffithstest, and
were more anaemic than the control group matched for age, sex and socio-economic status.
Thesechildrenal socamefrom |essstimulating homes.

It has been shownthat performanceontests of reaction timeisassociated with A. lumbricoides
infection™. Levav and othersfound that infection with A. lumbricoides was associated with
poor performanceon testsof verbal ability”. Another group of researchers have demonstrated
that a group of primary school children from Jakarta treated with mebendazole showed a
significant improvement in their learning ability, concentration and eye-hand coordination
after fivemonthsof receivingthesintervention™.

The adverseeffect of helminthinfection on cognition suggeststhat helminthsmay have even
greater developmental consequences than was previoudy-thought, since the most intense
infections with T trichiura and A. lumbricoidesoccur at an age when children are receiving
what may betheonly educationthey will ever receive. Further studiesarerequired to determine
whether theeffect of infection haslong-termimplicationsfor school achievement.

Recent prevalencedatafrom Sri Lanka

There are no nationally representative data on the prevaence of soil-transmitted helminth
infectionsin Sri Lanka, except for hookworm surveysdoneinthe1920'swhen prevalencerates
were extremely high®. Similar prevalence rates were seen in many communitieswell into the
1970's and 1980's ***'. Sincethe 1980's however, prevalencerateshavechanged in many areas
owing to improvementsin sanitationand the widespread use of mebendazoleand albendazole,
both of whicharehighly effectiveanthelmintics.Inorder to focusonthe current situation, this
review concentrateson themore recent studies. M ost of thesehave beenin the plantationsector
and in urban slums, whereovercrowding, poor sanitation, and afavourablectimate combineto
provide the conditionsnecessary for hightransmission.

A comprehensive survey, spanning 14 tea and rubber plantations in the Central,
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found that 90% of the 1614 children (aged 3 12 years) examined were infected with one or
more helminths. The overall prevalence rates for ascariasis, trichuriasis and hookworm

Sabaragamuwa, Southern, Western and Uva provinces, was carried out in 1992*. This survcyI
I 77%, 69.4% and 23.2% respectively. While ascariasis and trichuriasis

prevalence rates were very high in almost all plantations, hookworm prevalence rates were

much more heterogeneous. In general, hookworm prevalence was low in the plantations of the

Central and Uva provinces, which are at a much higher elevation, and therefore colder, than
those in the Southern and Sabaragamuwa Provinces”. Subsequent to this survey, a biannual
mass treatment programme with 500mg mebendazole, targetting school aged children was
implemented in the plantation sector. Since implementation of this programme in 1994,
surveys have been carried out regularly to monitor its effectiveness. These data indicate a
general decline in the prevalence of all three infections™. For example, among 537 children
surveyed from five plantations in 2000, the prevalence of ascariasis was 53.4%, trichuriasis
was 24.8% and hookworm 6.9%. These five plantations included one each in the Western,
Southern and Sabaragamuwa provinces and two in the Central Province.

have children in rural areas,
living in villages outside the plantation sector (see Table 1). Two of these have been done in
primary schools in the Uva Province in 1999. One study involved 349 children attending 5
schools in the Buttala and Kataragama DS divisions in the Monaragala District’™', and the other,
145 children in 2 schools in the Mahiyangana DS division of Badulla Dlstrlct The
geographical areas covered by these studies are among the remotest in Sri Lanka. The villages
served by these schools are very poor, with wholly inadequate facilities for water and
sanitation. Nevertheless transmission of ascariasis and trichuriasis seemed virtually non-
existent. Hookworm was the most frequent infection, but at a fairly low level of transmission.

In the single study carried out in the Western Province review, 231
adolescent girls (aged 14 18 years) from rural schools in the Kaduwela area of Colombo
district were examined”. The prevalence of each of the 3 helminths was <5.0% and all
infections were of mild intensity except for a single hookworm infection. The most recent of the
rural surveys was carried out in the villages of Mathotagama, Hamugewatta and Walgama in
the Southern Province (Mirani Weerasooriya, personal communication). The prevalence of
children ofthe 5 18 year age group in these communities was less than 15%.

The five studies carried out in urban / semi-urban areas cover communities in Kandy, Colombo,
Matara, Wattala and Ragama (see Table 1). The study in Colombo involved 383 adolescent
girls attending several schools within the Colombo Municipal Council limits”. All these
schools served low-income communities. Trichuriasis was the most common helminth
infection (46.2%) while 16.7% had ascariasis and only 4.8% had hookworm. Only 2.1% of
those with ascariasis and 2.9% of those with trichuriasis had infections of moderate or heavy

faeces)
study in community-based survey of 307 pre-school children living in a slum
area | the Despite environmental conditions and behavioural practices that

would greatly favour transmission, only 23.8% of these children has ascariasis, 7.2% had
trichuriasis and 1.6% had hookworm.

Another community-based survey, done in 1996 in a slum area in Matara Town in the Southern
Province involved 74 children aged 6 12 years®. Hookworm was the most common infection
in this community, infecting 39.2% of the children examined; trichuriasis was next, (32.4%),
while the prevalence of ascariasis was 24.3%.
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Two studies report on prevalence rates in the Gampaha Digtrict. The first was a survey
carried out in a semi-urban slum community in Wattala, which found prevalence rates of
<10% among 111 childrenaged 1 10 years™. The other study, a survey of 252 primary
school children attending 6 schoolsin the Ragama MOH area, found prevalence rates that
were even lower”.

Understanding the epidemiology of STH infectionsin Sri Lanka

The prevalenceratesof STH infectionsare known to beinfluenced, perhapseven determined,
by environmental factors. Classically, Sri Lankai sdividedinto 3ecol ogical zones(wet, dry and
intermediate), based on the sequentia rainfall pattern for the year, and the 75% expectancy
value of annual rainfall. A second subdivision takes into account atitude and temperature,
givring a Low Country (<300 m), Mid Country (300 900 m), and Up Country (>900 m)*. The
Dry Zonefallswholly withinthelow country, whilethe wet and intermediate zonesfall within
all threesubdivisions.

Foapurposes of understanding the epidemiology of STH infections, a simple categorization
into the'Hill Country' (whichcoversall terrainabove 900 m); the'Wet Zone' (areaswith 75%
expectancy of annual rainfall >1250 mm, and altitude <900 mm) and the 'Dry Zon€e' (which
incdudestheDry and | ntermediateZonesin terrain <900 m), i ssuggested.

The data reviewed here indicates that high transmission of STH infections, with prevalence
rates of >50% isnow largely confined to theplantation sector, whichlieswithinthe 'Wet Zone
and the'Hill Country'. Inthe'Hill Country', hookworm prevalenceratesare low, probably due
to the cool ertemperatures.

Erapirical data on prevalence rates outside the plantation sector are scarce, but even in the
poerer urban areas of the 'Wet Zone', where conditions for transmission would seem idedl,
prevalence ratesseemto beonly moderately high. Thisismarked contrastto ratesdescribedin
studies carried out inall partsof thecountry, until the 1980s. Thischangeismost probably due
to the widespread use of broad-spectrum anthelmintics (especialy generic mebendazole),
since availability and useof sanitation and water supplies have not changed much during the
period in question. Anthelmintics have been givento school childrenthroughout the country
during School Medical Inspections; parentsalso often buy amthelmintics over the counter for
re; treatment of their children, since it is easily affordable: a single dose of 500mg
méblendazole produced by the State Pharmaceutical Manufacturing Corporation costs only
ab 3.00.

With regard to the'Dry Zone', empirical data are available from the period under review for
only 2 of the 17 districts that lie within this area. Three other relatively recent studies also
provide useful information. The first was a study carried out in 1986 among 200 pre-school
children livingin an under-privileged sector of the JaffnaMunicipal Council®. Theprevalence
of ascariasis, trichuriasisand hookwormwas 22.5%, 27% and 10% respectively. The second
study is also from Jaffna, reporting on prevalence among 187 children admitted to the
University Paediatric Ward in Jaffna General Hospital in 1989*. 15% of these children had
ascariasis, 13.4% had trichuriasis and 17.6% had hookworm. The third study reportson 496
children attending 3 schools in Dehiattakandiya DS division in Ampara District during the
period 1986 89*. The prevalenceof STH infectionswasvery low throughout the 3 years, with
overall prevalence rates of <5.0%. It islikely that transmission of STH infectionsin the Dry
Zone is low because of unfavourable climatic conditions and the low population density.
However, such broad generalization needsto bedonevery cautioudly sincevery littleempirical
dataisavailable.
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Inthemeantime, declining preval enceratesal soappear to have resulted in decliningawaséhess
of these infections and lack of basic diagnostic skills. For example, a case was reported
recently, of a 2-year-old child who presented with melaena and severe anaemia®. ‘The
diagnosi sof hookworminfection wasonly madewhen numerousadult wormswereseenin the
duodenum on endoscopy, sinceaninitia stoolsexaminationhad been reported aSnegatWe for
helminth ova.  The child was from a very poor family that did not have access to latrine
facilities. This case report serves as a timely reminder that focii of intestina nematode
infectionstill remain in parts of Sri Lanka where socio-economic conditions are poor and
latrinesareabsent. It al soemphasi zesthefact that personnel in Sri Lankan hospital laboratéries
should be better trained to carry out the s mple, inexpensivelaboratory testsinvolved in stools
examination for intestina nematodeova.

Table 1. Surveysof soil-transmitted heminth infections outside the plantation sector of Sri
Lanka, 1992 2001

Population Year  Location Nuathior
of examined Prevalencerates Reference
survey
Ascariasis Triehuriasis Hookworm
Pre-school 1992  Mahayyawa, 307 238% 7.2% 1.6% A
children Kandy -
(1 -61yrs)
Schoolgirls 1996  Kaduwela 231 2.2% ©43% 4.8% 33
(14 - 18yrs)
Colombo 383 16.7% 46.2% 5.7%
Children 1996  Matara town 74 24.3% 32.4% 39.2% 35
(6 -12 yrs)
Children 1998  Enderamulla, 111 9.9% 5.4% 1.8% 36
(1 —10yrs) Wattala
School 1999 Dambana, 145 0 0 s v 17.2% 32
children Badulla
(6-15yrs)
School 1999  Monaragda 349 0.3% 0 1.7% 31
children
(6-13yrs)
Children 2001  Walgama, 239 4.2% 12.6% 84% M.
(5 - 18 yrs) Matara Weerasooriya
pers.comm
School 2002 Ragama 252 0.4% 1.6% 0 37
children
(8 —9yrs)
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