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 school^ improved physical fitness only seven weeks 
exposure to re-ir?fection and some h m p l e t e  cures4. In m k  study, which was c o d  
Kenya, physical activity, p w t h  and appetite of sr group of u t l d e m o ~ h e d  K e n y q  
school children with hookworn (93% prevalence), T trichiwa (84% 
lumbricoides (29% prevalence) infections improved sigdflomtly foWowing ran* 
with albendazole,-when compared with the group which rewived 8 placebo5. 

Roundworm infection or ascariasis is estimated to be present in up to 90% of children it3i; 
areas of the tropics2. This pwmite dsf, has important nutritional effects; treatment can i q  
food intake and gmwth in infected children. The utilisation of protein declines h.. 
infected children, an important phenomenon whew there is severe protein energy rndn 
or in children on low protein diets. The parasit9 can decmke the akmption of fat in 
exacerbate protein energy malnutrition and vitamin A deficiency. Lactose activity in 
intestine is reduced and milk intoleranee develops in children6. 

I: trichiura has been associated with undernutrition, growth stunting and iron d 
anaemia in intense infections, and treatment of infected children has been shown to 
the haematocrit, improve growth rates and anthropometric indices, increase senun al 
deerease diarrhoea and reduce bacterial and protozoan infections in the gut7. 

The hookworms cause loss of blood and protein, which often results in anaemia, 
girls and pregnant women. Nutritional status is altered through a decline in fbod 
an increase in nutrient wastage through b l d  loss, vomiting or dimham. These g f f -  c 
lead to oz aggravate p r~ te~energy  malnutrition, anaemia and other manifestations of n-ien 
de.fr,deqcy4. A well known association exists between Ixrokworm infection and anaemia, an, 
the grew& stunting potential of hoakxom has long been h o d .  Anaemia in children cause 
rebzded. physical and mental development, dtxxeased resistance to infection and increase( 
mzbidity, especially in those below school-age. Fatigue arrd a decreased capacity for wor' 
may stem &m& anaemia in older children and adults, and substantial 
develop-t k d i k e l y  to be achieved if the prevalence of this condition is not reduced'. 



ublic health impact of ascariasis, trichuriasis and hookworm ififkc 
rehensively in several recent publications 9-'3. 

pact on learning abilities - < i ~  l ic$lni 

lminth infections are believed to have adverse effects on the development of chi1 
efficiency of their cognitive functions. Almost a century ago, Strong found 
dren tended to be smaller and their performance on a mix of tests judged i e c ~ u c ~ t ~  
vant, was generally poorer than the performance of uninfected childreni4. F o W g  

ent, infected children gained weight and their test performance improved. ~rmiixhjle 
time, Waite & Neilson reported links between the intensity of hookworm disease Bnd 
s on Binet intelligence scales and a maze learning taskL5. Since then, several studies hve  

an association between parasitic helminth infection rates in children and poor cognitive 
rrnance and absenteeism from school; an improvement in educational achievement of 
ted children has been observed following anthelminthic and supportive treatment, 

cating that the infection per se, rather than associated sociological factors were responsible 
red learning I6'l7.  

s et al. found a relationship between school performance and infection with 7: trichiura, 
prevalence and intensity of infection being greater among academically less able childreni8. 
lender et al. tested and followed children diagnosed with the Trichuris Dysentery 
dromeig. These children were found to be stunted, showed deficits on the Griffiths test, and 
e more anaemic than the control group matched for age, sex and socio-economic status. 
se children also came from less stimulating homes. 

s been shown that performance on tests of reactioq time is associated with A. lumbricoides 
on2" Levav and others found that infection with A. Iumbricoides was associated with 
erformance on tests of verbal ability2'. Another group of researchers have demonstrated 
group of primary school children from Jakarta treated with mebendazole showed a 
cant improvement in their learning ability, concentration and eye-hand coordination 
ve months of receiving the-interventionZ2. 

adverse effect of helminth infection on cognition suggests that helminths may have even 
r developmental consequences than was previously-thought, since the most intense 
ons with 7: frichiura and A. Iumbricoides occur at an age when children are receiving 

may be the only education they will ever receive. Further studies are required to determine 
er the effect of infection has long-term implications for school achievement. 

ent prevalence data from Sri Lanka 

are no nationally representative data on the prevalence of soil-transmitted helminth 
tions in Sri Lanka, except for hookworm surveys done in the 1920's when prevalence rates 
extremely high2'?. Similar prevalence rates were seen in many communities well into the 

and 1980's 24-27. Since the 1980's however, prevalence rates have changed in many areas 
to improvements in sanitation and the widespread use of mebendazole and albendazole, 
f which are highly effective anthelmintics. In order to focus on the current situation, this 
concentrates on the more recent studies. Most of these have been in the plantation sector 
rban slums, where overcrowding, poor sanitation, and a favourable &mate combine to 
the conditions necessary for high transmission. 

comprehensive survey, spanning 14 tea and rubber plantations in the Central, 
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iro studies report on prevalence rates in the Gampaha District. The first. 
ried out in a semi-urban slum community in Wattala, which found prw 
0% among 11 1 children aged 1 10 ~ears'" The other study, a survey o 
loo1 children attending 6 schools in the Ragama MOH area, found pre 
,re even lower3'. rl,. r r ~ u ~ b o u L  

1 1  $tr,irn; - 1 4  
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e prevalence rates of STH infections are known to be influenced, perhaps even determined, 
environmental factors. Classically, Sri Lanka is divided into 3 ecological zones (wet, dry aa8 
ermediate), based on the sequential rainfall pattern for the year, and the 75% expdancy 
lue of annual rainfall. A second subdivision takes into account altitude and temperature, 
ring a Low Country (<300 m), Mid Country (300 900 m), and Up Country (>900 m)38. The 
y Zone falls wholly within the low country, while the wet and intermediate zones fall within 
three subdivisions. 

a purposes of understanding the epidemiology of STH infections, a simple categorizatiq 
r, the 'Hill Country' (which covers all terrain above 900 m); the 'Wet Zone' (areas with 75% 
pectancy of annual rainfa11 >I250 mrn, and altitude <900 rnm) and the 'Dry Zone' (which 
dudes the Dry and Intermediate Zones in terrain<900 rn), is suggested. 

ke data reviewed here indicates that high transmission of STH infections, with prevalence 
w of >50% is now largely confined to the plantation sector, which lies within the 'Wet Zone' 
izl the 'Hill Country'. In the 'Hill Country', hookworm prevalence rates are low, probably due 
&e cooler temperatures. 

ppirical data on prevalence rates outside the plantation sector are scarce, but even in the 
mer urban areas of the 'Wet Zone', where conditions for transmission would seem ideal, 
malence rates seem to be only moderately high. This is marked contrast to rates described in 
idies carried out in all parts of the country, until the 1980s. This change is most probably due 

widespread use bf broad-spectrum anthelmintics (especially ieneric m~bend&ole), 
wailability and use of sanitation and water supplies have not changed much during the 
in question. Anthelmintics have been given to school children throughout the country 
School Medical Inspections; parents also often buy anthelmintics over the counter for 

)dar treatment of their children, since it is easily affordable: a single dose of 500mg 
~kndazole produced by the State Pharmaceutical Manufacturing Corporation costs only 

3.00. 

egard to the 'Dry Zone', empirical data are available from the period under review for 
of the 17 districts that lie within this area. Three other relatively recent studies also 

de useful information. The first was a study carried out in 1986 among 200 pre-school 
en living in an under-privileged sector of the Jaffna Municipal C~uncil'~. The prevalence 
ariasis, trichuriasis and hookworm was 22.5%, 27% and 10% respectively. The second 
is also from Jaffna, reporting on prevalence among 187 children admitted to the 
rsity Paediatric Ward in Jaffna General Hospital in 198g40. 15% of these children had 

iasis, 13.4% had trichuriasis and 17.6% had hookworm. The third study reports on 496 
:n attending 3 schools in Dehiattakandiya DS division in Ampara ~ is t r ic t  during the 
1986 8g4'. The prevalence of STH infections was very low throughout.the 3 years, with 

11 prevalence rates of <5.0%. It is likely that transmission of STH infections in the Dry 
is low because of unfavourable climatic conditions and the low population density. 
very such broad generalization needs to be done very cautiously since very little empirical 



In the meantime, declining prevalence rates also appear to have resulted in declining a d  
of these infections and lack of basic diagnostic skills. For example, a case was re$ 
recently, of a 2-year-old child who presented with melaena and severe anaemia4'. ? 
diagnosis of hookworm infection was only made when numerous adult worms were s e a &  
duodenum on endoscopy, since an initial stools examination had been reported as negatid 
helminth ova. The child was from a very poor family that did not have access to l& 
facilities. This casg report serves as a timely reminder that focii of intestinal n e d  
infections still remain in parts of Sri Lanka where socio-economic conditions are poor 
latrines are absent. It also emphasizes the fact that personnel in Sri Lankan hospital laboratd 
should be better trained to carry out the simple, inexpensive laboratory tests involved in &i 
examina9on for intestinal nematode ova. % 

Table 1. Surveys of soil-transmitted helminth infections outside the plantation sector of1 
Lanka, 1992 2001 

1 

Population Year Lacation 
of Prevalence rates examined Referen 
survey 

Ascariasis Triehuriasis Hookworm 
1992 Mahaiyyawa, 307 23.8% 7.2% 1.6% 34 

children ~ a n d i  - 1 

(1 -6yrs) 

Schoolgirls 1996 Kaduwela 
(14 - 18 YIS) 

Colombo 

Children 1996 Matara town 
(6 -  12 yrs) 

Children 1998 Enderamulla, 
(1 - l o p )  Wattala 

School 
children 
(6 - 15 y r ~ )  

1999 Dambana, 
Badulla 

School 1999 Monaragala 
children 
(6 - 13 yrs) 

I 

Children 200 1 Walgama, 8.4% 
(5 - 18 F) Matara Weerasooriya 

pers. comm ' ' 
School 2002 Ragarna 37 
children 
(8 - 9 Y ~ S )  
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