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SUMMARY 

This study was undertaken to determine the prevalence and 

severity of soil-transmitted helminthic infections in rural 

communities in Southern Lanka, and to sttidy control of 

these infections with ari.ti-helminthic therapy together with 

health education thr6ugh community part ipation. 

250 rural families having children aged between 2 to 12 years, 

in two equal cluster samples of ·125 families (Group A fiom 

Baddegama, Group B from Walpita) were selected from the Field 

Training Area of the Faculty of Medicine, University of 

Ruhuna, Galle. 

In each group prevalence and severity of soil-transmitted 

helminths in children aged between 2 to 12 years were 

determined at the beginning of the study and at six monthly 

intervals on three successive stool examinations. Single dose 

Mebendazole (500 mg) was given to each ova positive child 

immediately after each stool examination. 

Health education was provided with community pa~ticipation to 

both groups aft~r the collection of the first stool sample and 

in Group B health education programme was continued regularly 

with community participation upto the end of the study period . 

. ix 



I~ Knowledg~, attitudes and practices in respect soil-

·t~ansmitted helminthic infections were assessed before and 

after intervention. 

'() 

Approximately 80% of famil in each group had monthly 

incomes ju.st below the threshold r poverty (less than 

Rs.1 000). ·Majority of farnil were in social class 4. Almost 

60% of families had sub-standard houses. Approximately 98% of 

families obtained their drinking water from wells and of these 

wells ju.st under 50% were unprotected. Almost half of the 

population had pit latrines. 

In each group the prevalence and sever of soil-transmitted 

helminths was found to be low at the beginning of the study. 

In the· two groups prevalence rates As car lumbricoides 

were 17% and 14,6% and for Trichuris trichiura 31,6% and 

31,5%. Hook worm infection was not detected throughout the 

study peiiod. The low prevalence of all soi transmitted 

helminthic infections may be the result of the availability of 

anti-helrninthic therapy (Mebendazole) free ·of charge at the 

local health clinics and school medical clinics and the. high 

percentage of mothers who utilized this facility for the 

children. 

With intervention in each group there was a significant fall 

in prevalence rates for both Ascaris lumbricoides and 

x 



t) 
Trichuris trichiura, when compared to rates before 

intervention. However there was no significant difference in 

the prevalence rates between the two groups after 
0 

inte~ventibn. The severity of both Ascaris lumbricoides and 

Trichuris trichiura was also low at the beginning of the 

study. A fall in the severity of both infections was observed 

throughout the study period in both groups. Egg reduction 

rates were also achieved at successive stages of the study in 

both groups .. The percentage reduction was higher in Group B 

that had continuous health education. 

It was observed that knowledge regarding soi transmitted· 

helminths such as the infectious agents, methods 

transmission improved after intervention both groups. 

However a higher percentage increase in knowledge was observed 
(J 

in the group that had continuous health educ~tion. 

A major factor elicited was that practices such as washing of 

hands with soap and water before meals and before cooking; 

proper disposal fo pre-school childrens· faeces; washing feet. 

after using the latr and covering of cooked food improved 

after intervention in both groups and the percentage increase 

in most practices was higher in the group with contiriuous 

health education. It was observed that the percentage 

improvement in the pract e. of using boiled cooled water for 

drinking in both groups was low. This may be related to the 

xi 



low economic level of the study sample. F.ire-wood used for 

boil of .water is an expensive item. 

Change of behaviour of the study sample was assessed us 

questionnaire method. However if part ipatory observation 

method was used, better assessment. practices would have 

been achieved in respect of soil-transmitted helminthiases . 

. Furthermore if the two study areas were compared with another, 

where health education 4as not_ provided by the researchers the 

impact of interval health education on the control of soil-

transmitted helminthic infection could have been assessed. 

A limitation observed in this study was that the investigators 

had no control on the heal th education received by the study . 

sample throu~h other ~ources such as mass media, other h~alth 

personnel and non-governmental organizations throughout 

the study period. There was also no control on the anti-

helminthic treatment of the study s~mple. 

s~verity of soi transmitted helminthic infecticihs. However to 

achieve a f~rther reduction it may be necessary to improve 

the economic status the community. 
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Chapter 1 

INTRODUCTION 

Soil-transmitted helminthiases (g~o-helrointhiases) have 

received little Clcttention compared to malaria, 

schistosomiasis, leprosy and leishmaniasis. However it is safe 

to assume that they adversely affect the health status of 

human population in almost all parts of the world. Geo-

helminths ordinarily include the large round worm Ascaris 

lumbri6oides, the hookworm Necator americanus and Ancylostoma 

duodenale and the whipworm Trichur trichiura. 

While high prevalence and intensity of these. worms in 

developing countries have been establ hed for a long time, 

the efforts made towards the control of them have been 

dis-proportionately small and barely minimal compared to 

other health activities. 

Thi~ apparent lack of awareness, attention and action towards 

the soil-transmitted helminths are due to a multitude of 

interrelated factors. The most important single factor is the 

nature of soil-transmitted helminthiases themselves, their 

insidious onset, lack of specific signs and symptoms, their 

chronicity -and persistence and the absence of sudden outbreaks 

of dramatic epidemics (1). 

1 
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It . is only recently the attention of he.:i.l th workers was 

focussed on this important public health ~roblem. 

The soil-transmitted helminths are generally prevalent both 

in rural and urban areas where there is sub-standard 

living conditions (2) .. The earliest community based study on 

geo-helminths repor~ed from Sri Lanka is that of Sweet in 

1924-1925 for the prevalence of hook worm infestation (3). In 

1961 Sivalingarn reported the prevalence of parasitic 

infestation among a group of individuals who came to the 

Medical Research Institute for immunization against rabies 

during 1946-1952 (4). 

Community studies in the rural areas for the prevalence of 

worm infestation have been conducted by Jayawardana (5) and 

the W.H.O. diarrhoeal t~am (6). Both studies related to 

childr~n and young adults upto the age of 20 years. Fernando 

and Balasuriya (7) showed high prevalence of Ascar and hook 

worm infections among rural population in Sri Lanka. The 

prevalence of hookworm infestation was low among under fives. 

The prevalence of helminthic infection in urban communities in 

Sri Lanka has been studied by De Silva, Ismail and Lionel (8) 

and De Silva and Jayathilaka (9). 

2 
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The diaeaae conditions . caused by soil-transmitted helminths 
/ 

are primarily dependent on the intensity of infect~on (worm 
; 

burden), the duration of infection and the age and nutritional 

status of the host. While high prevalence and intensities of 

infection were generally demonstrated, the actual disease 

status and their potential threat to nutrition and child 

growth was neither recognized nor registered by the health 

personnel. 

The geo~helminths, mainly the giant worm Ascaris may affect 

the nutrition of the host by dompeting with it for nutrients 

causing malabsorption, inhibiting the host's digestive ehzymes 

and increasing intestinal peristalsis. All these lead to 

malnutrition which is already existing ·among the children 

in developing countries due to multifactorial components 

of nutrition ~hich encompass all aspects of health, diet, 

education, economic status and social and cultural practices 

pe~taining to ·food and eating habits. However the effects of 

chronic, heavy Ascariasis on th~ nutritional status of already 

under noutished children cannot be over-emphasized (1). 

Iron deficiency anaemia resulting from blood loss as a 

consequence of hook worm infestation was well established by 

experimental studies using radio active chromium (10). In 

addition to the intensity and duration of infection and the 
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age of the host th~ irc1n reserves of the host will also 

determine the severity of anaemia. 

Abdominal symptoms, mainly non-spebific abdominal pain and 

chronic persistent diarrhoea is another recognized entity due 

to geo-helminths as a result of inflammation and ulceration or 

increased motility of· the gut. This will aggravate. the 

condition of under nutrition among infected children as severe 

diarrhoea is often accompanied by significant loss of protein, 

water and electrolytes from the intestine. 

Even though information is distressingly sparse regarding 

specific details and the basic mechanisms of pathogenesis of 

these effects, it is ~easonable to postulate that control of 

geo-helminths will combat malnutrition directly blamed on the 

parasites. 

Intestinal worms "steal" a portion of the scanty food 
. ' 

available to this poor section of population in developing 

countries. Eradicating intestinal worms thus amounts to 

increasing the amount of food available in poverty-stricken 

areas. Worm infections cause and aggravate many diseases. 

Several of these diseases are more difficult to treat than the 

worm infection that caused them. Thus combating worms also 

means a saving of medical care. 

4 
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Health education and community participation togethe~ with 

improvement in sanitary conditions, water supplies and 

0 socio-economic status are of primary importance in the control 

of soil-transmitted helminths (11). But these factors alone do 

not ·offer an immediate solution in communities with poor 

socio-economic and itary conditions. Chemotherapy with 

anti-helminthics comes at this level. Blanket chemotherapy of 

entire population or spec ic chemotherapy after stool 

examination been proved effective in reducing the worm 

burden. Hence it has effects on the nutrition and growth of 

children on one hand and a reduction in environmental 

0 contamination with v ova and subsequent reduction the 

re-infection rates on the other hand. However the effects.of 

anti-helminthics are short lived as they do not prevent 

0 re-infection which is rapid and continuous in communities 

where faecal pollution of the household environment is 

continuous. Therefore repeated chemotherapy is essential which 

0 can never be a cost-beneficial and cost-effective measure 

unless integrated with other efforts such as health education 

and improved sanitation. 

With regard to the environmental control of soil transmitted 

helminths it necessary to consider the biology of the 

rarasites, environmental factors favourable or inimical to 

them and the habits and practices of the definitive hosts (12). 

5 
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Since intestinal worms are transmitted .through faeco-oral 

route, sanitation· related technologies are important in 

prevention of transmission. The use of latrines by the entire 

community is critically important for eliminating the 

condition. Proper construction at a suitable place and its 

continued and proper usage bi both adults and children (or 

disposal of children's faeces in to this) at all times of the 

day under any types of weather conditions is.meant by this. 

Adequate supply of safe water is crucial in the maintenance of 

domestic and environmental hygiene as hands, food, utensi 

homes and surroundings cannot be properly washed and kept 

clean water is in short supply. 

High prevalence of infection in most communities was due 

mainly to ignorance and lack of adequate inform~tion about the 

mode of transmission of geo-helminths. Most of the adverse 

habits and practices that predispose a person or household to 

infection were not del~berate, but mainly culturally related, 

careless or ignorant actions (1). 

For control of the geo-helminths to be effective in long term 

basis, health education essential. This aims at enabling 

the people to participate with full understanding of the 
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condition. Beliefs, customs and the views 6f the people 
0 

regarding transmission and manifestation of the disease may be 

either obstacles or aids in controlling the condition. 

The ref ore preliminary · attention has to be paid on 
0 

identification of these aspects for a programme to be 

successful. 

0 

Effective communication between the health educator and the 

community is another important requirement in planning health 

education activities·. The recommended changes in behaviour for 

health promoting habits and practices must be compatible and 

acceptable to the practical, economic, cultural, and social 

circumstances of the community (1). 

One of the reasons for the frequent failures of numerous 

control projects against soil-transmitted helminthiases was 

the lack of involvement of such control projects by the 
0 

community (1}. 
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1. Main Objective 

To study the severity and prevalence of soil transmitted 

helminths in Rural Communities in Southern Sri Lanka with a 

view to improve the well·beirig of the community. 

1. 1 Specific Objectives 

1. 1. 1 To study the prevalence and severity of soil 

transmitted nematode infections in rural villages in 

Southern Sri Lanka. 

1. 1. 2 To identify 

spread of 

knowledge, 

disease. 

epidemiological factors contributing to 

soi transmitted helmirithiases and 

attitude and practices towards the 

1. 1.3 Health Education of the community with community 

participation for the control of soil transmitted 

nematode infections. 

8 
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Chapter 2 

BACKGROUND INFORMATION 

A study was conducted by Kan and Poon (13) in Malaysia to 

determine the prevalence· rate of soil-transmitted helroinths 

among four different types of communities aged under 15 years. 

The prevalence r~te was reported to be 41,4%. The infection 

was highest among children from urban slums. More than 1/3 of 

these children (36, 2%) were infected with Trichuris trichiura, · 
' 

19,3% had Ascaris lumbricoides and only 3,3% had hookworm 

infections. Ascariasis and trichuriasis were concentrated 

among children aged between 4-12 years whereas hookworm 

infection was more common among older children (7 to 15) 

specially in rural areas. There was no significant sex 

difference in the distribution of infection. 

A further study in Malaysia on soil-transmitted helminthiases 

(14) in children of 5 to 12 years showed interesting results. 

Only 8,4% of the study sample were infected with soil 

transmitted helminths. Majority had a single infection with 

Trichuris or Ascaris alone. Mix~d infections made up less than 

5% of all infected cases. The wqrm burden of infected children 

were very low. There was rio definite pattern of distribution 

of infection among children of different ages and no 

9 
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significant sex difference was seen. Absence of sriitable soil 

for the development and survival of infective helminths and 

the lack of contact wi.th contaminated soil were the main 

factors reported for the low preva nee and intensity of 

infection ( 14) . 

Of the Indian inha:bitants in Malays aged between 6 

months to over 60 years, 51% were found to be ·infected. 

Soil-transmitted helrointhiases were significantly more common 

among children and young adults from 6 months to 20 years of 

age where 67,1% of·this age group were infected. The infection 

rate declined with the age thereafter. Tr ·hur was the 

commonest helminth observed both as single and mixed 

infections and Trichuris mixed with Ascaris was the commonest 

type of double infection reported at 1 age groups (15). 

In a survey carried out in three villages in Philippines the 

prevalence rate of geo-helminthiases was found to be extremely 

high (97%). More than 70% harboured three or more helminths. 

Ascaris lumbricoides infection was more p~evalent in school 

children and gradually decreased with age (16). The effects of 

Mebendazole was proven against soil-transmitted helminthiases 

specially Trichuriasis in the same study. The re-infection 

rates after mass treatment were examined. Two months after the 

first drug treatment the incidence of Ascariasis and 

Trichuriasis reverted nearly to pre-treatment levels whereas 

10 
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0 hook worm infection rate remained significantly low. Four 

months after the second treatment the re-infection rate of 

Ascariasis was more than that of trichurias . In children 

below 14 years of age re-infection rate of Ascariasis ~as 

higher (63,6%) than that of adults (10,4%) at 4 months after 

mass treatment (16). 

0 

The prevalence rate of one or more geo-helminthic infection 

was found to be 83,5% in a study (7) carried out in a rural 

community in Sri Lanka, based on examination.of a single stool 

specimen for ova of soil-transmitted helminths in a randomly 

selected sample of all age groups by Fernando et al. Ascaris 

0 was by the commonest (64,4%) while it was 45,2% and 19,5% 

for Necator amiricarnus and Trichuris trichiura respectively. 

Ascaris lumbricoides was highest among children aged 10 to 14 

0 years. 

The prevalence and severity of soil-transmitted helminths 

among children · aged below fourteen years in a urban slum 

community of Sri Lanka was conducted in 1981 by De Silva and 

Jayat~ilaka (9). Almost 100% of ldren were found to 

infected. Ascaris and Trichur infections were equally common 

with infection rates of 91%. About 75% the children had 

either heavy or moderate roundworm and whipworm infections. 

() Balasuriya et al (20) compared the efficacy of a single dose 

of Mebendazo with three day multiple dose in mass treatment. 

11 
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The multiple dose regime showed cons tently better egg 

reduction rates and cure rates when compared to the sing 

large dose in subjects harbouring one or more soil-transmitted 

helminths. 

Kan has shown that · administration of single dose of 

Mebendazole reduced the egg output by approximately 80% in all 

cases of very light to heavy Trichuris infection (17). 

Repeated mass deworming with broad spebtrum anti-helminthics 

once a yeary over a period of 5 years among four types of 

communities in Malaysia (18) showed an overall reduction in 

the prevalence of soil-transmitted helminthiases. It was 

highest (65, 5%) among inhabitants in semi-urban settlements 

and only 35,5% in the urban slums. Reduction in infection with 

Trichuris trichiura was better than that with Ascaris 

lumbricoides, whereas hookworm infection was completely 

eliminated in some of the cornmunit surveyed. This study 

showed the potential and feasibility of regular mass cleworming 

as an immediate and effective measure for the control of 

soil-transmitted helminthiases. 

In clinical tr ls on anti-helminthics against Trichur 

Ascarias and hookworm infection carried out in a rural 

community in Irosin, Sorsogon (19) reported that Mebendazole 

12 



was promising if g as a a le during mass treatment 

of. geo-helrninthiases .. 

In a study carried out in an estate. population in Sri Lanka 

(8) although single doses of ·Mebendazole was shown to be 

effective in reduc the roundworm ova courits with cure rates 

of 86% and 89%, only 19J1% and ~4,4% of Trichuris infection 

were completely cured. 

Re-infection ahd infection rates of soil-transmitt~d 

helminthiases have been studied in Phil ines (21). Children 

had higher and fastei re-infect and infection rates 

Ascaris lumbricoides. The of re-infection and infection 

was at fourth month. After .twelve months 97,7% of the· 

children were re-infected · with Ascar · lumbr ides. 

infection of Trichuris trichiura took place after 12 months 

and the re-infection rate was 93,3% among children. 

The higher the p:i::evalence ·As car is a cornrnuni ty, the 

faster is the rate o~ re-infection pro~ably because soil 

heavily polluted ~ith human containing of e 

helrninths. The re-infection rate was 85% during one year after 

a trea.tme!'it primary school children in Philippines (22) 

with a prevalence rate 74%. About 15% of chiidren remained 

negative for a period of one year after treatment. 

13 



In Sri Lanka, Ismail (23) that there was a 

decrease in _both prevalence and intensity of Ascariasis 

(17, 8%.) and Trichuriasis (24,5%) with regular administration. 

of (4 monthly} Mebendazole. 

A parasitic control programme initiated in Philippines (24) 

with the three major .components; · repeated mass treatment, 

improvement of personal hygiene_, environmental sanitation and 

health e~ucation showed that after five sears of par~sitic 

cdhtrol the prev~lence of hook~orm dropped from 79,5% to 

19,9%. Among primary s6hool childten in Java the prevalenc~ 

rate of Ascaris lumbri.coides has come down to approximately 

10% from over 80% '~fter five years of the same parasitic 

control programme. 

A project on heal th education and .environrnent.;3.l sani tat.ion was 

conducted in Indonesia (25) for a period of two years. Beliefs 

or perceptions relating to use of water, worm infestation, 

sanitary practices etc were identified. This study revealed a 

requirement of a special focus on education and mobilization 

campaign. 

In a study on the control of· _geo-helrninthiases ca.rried out in 

Nepal·the rese~rchers (26) reported that the parasites could 

never be 6ontroll~d 6nly by regul~r stool examination and drug 

administration but' that cornmuni ty _part~cip_ation was necessary. 

14 



Zacher (27) found that although in a community adequate supply 

of safe water was e~sential to maintain food hy~iene, 

household hygiene a.nd · personal· hygiene and also excreta 

disposal which is intimately connected with the transmission 

of intestinal parasites, health education wa~ very important 

to stimulate behaviour change before any health impact is to 

be expected. 

A. programme of improved ine constr~ctiqn has been 

evaluated by Muller et. al (28) in Hozambique in 1989, ,bY 

analyzing the prevalence 

in household residents. No 

between the type la tr 

Ascaris eggs in soil samples and 

significant differ~nce was found 

in use arid prevalence of 

Ascaris in the soil or human Ascaris i~fection. The study 

revealed that faecal pollution of the household environment 

was ·due ·more to promiscuous defecation than to poor 

construction or maintenance of the la·tr This findings 

highlight the need to complement sanitation with health 

education. 
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·chapter 3 

METHODOLOGY 

Research Methodology 

3 . 1 S urnmary 

3.1.1. 

3. 1. 2. 

3. 1. 3. 

3. 1. 4. 

3. 1. 5. 

With the · help of the Family Health Workers CFHWW) 

and the Public Health Inspectors· CPHII) the study 

areas were selected. Two cluster samples with 

children aged between 2 to 12 years were selected. 

A questionnaire was admitiistered to the mother or 

the female who cared for the children for collection 

of base line data. 

Stool samples of children between 2 to 12 years of· 

age were examined initially and at six monthly 

intervals using Kato K'atz (29) method. 

Estimation of haemoglobin was carried out on 

children initially and . at the end of the study 

period. 

Ova positive children were treated immediately after 

each stool examination with single dose Mebendaiole 

(5 00 mg). 
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3. 1. 6. Health Education was provided to community 

particular to the mothers w a view to control 

soil-transmitted helminthiases. 

3. 1. 7 Knowledge attitudes and practices of mothers were 

assess before and intervention. 

I(# 

3:2 Methodology in Detail 

3.2. 1 Study Area 

This study was carried out in the Field Training of the 

.Faculty of Medicine, Galle, Sri Lanka. This area divided 
r; 

into four family health worker areas, namely gama, Pahala 

Keembiya, Ganegama and W~lpita (Map 1). Field Traintng 

Area (30) is an economically backward rural area served poorly 

with the basic ilities such as health, education, 

employment etc. To the West of area is Hikkaduwa, the 

popular tour t resort, to the North is Elpitiya, to the South 

is Galle, the Capital of Southern Province of i Lanka and to 

the East; Poddala. The extent of the area about 125 sq. km. 

The total population the area is about 30,000 of which 

about 98% are Sinhalese Buddhists, rest being Tami of 

Indian Origin. The average family s e is 4.8 (as compared to 

5.6 for the whole of the country (31)) .. About 32% of the 

population is below 15 years age (National figure 38.9 

(31)). 

17 
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Out of the adult population 14% have had no schooling at all 

and 3E1'.;b have studied r:inly uptr:i Grade f,. Only 1, :H::. had tertiary 

level education. 24% of the working population is unemployed 

with a remarkably low proportion of agricul ttfral workers 

(13,7%) for such a rural area. Another 38% of the labour force 

is engaged in temporary or casual work (30). 

Over 85% of the households earn less·than Rs. 1 200/= per 

month, which is considered to be the th~eshold limit for 

poverty. Of this, 60% are in extreme levels of poverty, 

earning less than Rs. 300/= per month and receiving government 

'dole' in the form of 'food stamps'(30)~ 

General sanitation, housing ~nd water supply in this area are 

very poor. Approximately 75% of the families live in self 

owned or rented out houses. Even when the houses are 

available, about 40% are not provided with the minimum 

requirement of ventilation and lighting. The comrnonest source 

of drinking water is common wells, of which 50% are 

unprotected. There .is no programme for regular chlorination of 

these wells but they are generally bailed out and chlorinated 

only after floods. Only.about 70% of the families have their 

own latrines, 10% share the latrines with others; 20% do not 

have latrines. None of these families have pre-school latrines 

·and generally the small children defecate in their gardens. 

Being a rural area,there is no proper collection of refuse(30) 

19 



3.2 Selection of Study Sample 

With the help of the FHWW and PHII, Baddegama & Walpita 

were selec~ed study areas. The reasons for selecting these 

areas were that they are geographically, similar and were not 

adjoining each other. Using household lists and information on 
:0 

household having two cluster samples of 125 households with 

children between ·2 to 12 years were selected from each FHW 

area. 

The llowing steps were taken in each group. 

3.2. 1 Baddegama - Group A 

3.2. 1. 1 Admin tration of Questionnaire 1 

Questionnaire 1 (Annexure lA & lB) was administered 

to the mothers at the beginning of the study for 

collection of baseline data and information on 

knowledge attittides and pra6tices towards soil- . 

transmitted helminthic infection. 

3.2. 1.2 Examination of Stools 

Stool samples of.children between 2 to 12 years were 

collected and examined ~sing Katb Katz method at the 

beginning of the study and thereafter at ·intervals 

of s months on three further occasions. 

I 
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3.2. 1.3 E~timation ~aemoglobin concentration was carried 

out twide, initially ~nd at the end of the ~tudy 

period µsin~ BMS (Buffalo Medical Spec lti~s MFG. 

INC) Haemoglobinometer (32). 

3.2.1.4. Oral ant helminthic therapy single dose 

Mebendazole (500 mg) was given to. ova positi~e 

children aged between 2 to 12 years immediately· 

after each examination of st6ols. 

3.2.1.5 Health Education 

Health education programme regard control·of soil 

transmitted helminths was conducted init ly soon 

after the collect n of· first stool san~ple. 

3.2.1.6 Administration of Questionnaire 2. 

This questionnaire CAnnexure 2A & 2B) was 

administered to the mothers at the end of the study 

period to assess knowledge, a.tti tude and practices 

towards soil-transmitted helminthiases. 

3.2.2 Walpita ~Group B 

3.~.2. 1. Administration of Questionnaires 1 as described 

under Group A. 

3.2.2.2. Examination of stools: as described under Group A. 

· 3.2.2.3. Oral· anti-helminthic therapy: as described under 

Group A. 

21 . 
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3.2.2.4. Estimation of Haemoglobin concentration: as 

describ~d under Group A. 

3.2.2.5. Health Education progra~me was conducted soon after 

the first bollectio~ of stool as described ~nder 

Group ·A. This programme was repeated at regular 

intervals with the participation of the community, 

PHII,· FHWW, medical students, health educators and 

a team of investigators. 

3.3 Questionnaires 

Two questionnaires were administered to the mothers by trained 

investigators. 

These questionnair~s were igned and were pretested for 

acceptability comprehen~io~, ease of administration and 

validity by the investigators on 25 randomly selected 

families. 

Questionnaire 1 

Questionnaire 1 (administered at the beginning. of the study) 

was prepared taking into consideration variables such as 

demographic and socio-economic characteristics of the family, 

environmental sapi tat ion, knowledge, ·attitudes and practices 

on soil transmitted 

habits. 

helminths, water usage and sanitation 
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This quest~onnaire (administered end of study) included 

only variab on·knowledge attitude and. practices on soil 

transmitted helrninths. 

3.4 Selection of Community Workers 

Ten community workers residing the study areas were 

selected with the help of the FHWW arid PHII. They were given 

an introduction to the project trained in the 

admin:i,stration of questionnaires, collection of s·tool samples, 

mobilization community and health education on d ferent 

aspects o{ soil transmitted helminthiases. 

Each community worker was assigned 25 households. The 

inve~tigators with the help of the FHWW and PHII introduced 

the community ~orkers to the households and explained the 

detai of the study. 

3.5 Health Education Programme 

3.5. 1 Training of Health Educators 

The team of investigators, FHWW and PHII carried out 

the training programmes for the selected health educators. 

23 



·The selected personnel were provided health education on the 

infectious agents, mode of transmission. of .soil-transmitted 

nematode infections and health improvement measures. in 

controlling soil-transmitted helminthic infections. 

Teaching was carried out in a central place and took the form 

of lectures, panel and group discussions, demonst~ation of 

worms and worm eggs, visual aids such as posters regarding 

life cycle of worms and their modes of spread and control 

measures for soil-transro.i tted .helminths. 

3.5.2 Health Education of the Community 

The team of investigators, Health Educators (Galle 

District), Medical Students and the trained community health 
.. 

educators provided necessary health educatio·n for· the 

community in particular to the group of motheTs. 

Initially health education was provided for Groups A and B 

soon after the collection of the 'first stool samples. The 

health education programmes were carried out with the 

demonstration of adult worms and worm egg~, life cy6le of 

worms their mode of spread and methods of control 

<Annexure 3 to 13). 
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There.3.f ter r Group B the team of investigators and the 

health ~ducatbrs provided health education at central points 

at three monthly intervals. The houses were visited monthly 

and leaflets and booklets were ~istributed CAnnexure 3 to 14). 

A film. on soi transmitted helminthias~s and the control 

-measures that should be adopted was shown twice. 

3.8 Estimations of Haemoglobin 

Haemoglobin estimation was carr out in the study 

sample children init lly and at end the study 

period. 

Method: 

BMS (B1.1ffalo Medical Specialities MFG. INC.) Hemoglobinometer 

(32) ·was Finger tip was cleaned and pricked with a 

sterile blood land~t. The second drop of blood was allowed to 

flow directly from the pricking into the chamber surf~ce of 

the haemoglobinometer by capillary attraction. Initially the· 

'blood chamber set of the haemoglobinometer_which consisted of 

·cover, chamber and clip were assembled and cover fitted 
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tightly to prevent any smearing chamber ace. 

Complete filling of the chamber entirely free of air bubbles 

was ensured. The chamber was next inserted lly into the 

blood chamber compartment and the ind tor button was moved 

until there was no difference in colour interisity. Haemoglobin 

concentration was recorded. 

3.7 Ariti-helminthic Therapy 

Single dose Mebendazo (500 mg) (Vermox provided by .Janssen 

Pha.rmaceutica, Belgium) was administered to all ova positive 

.children after each stool examination. 

3.8 Examination of Stool Samples 

Stools of all children in the study groups were examined 

at the beginning of the study and at six monthly intervals on 

three further occasions at six monthly intervals to assess the 

prevalence and severity of soil-transmitted helminthic 

infection. Community workers were trained to collect sampl~s 

stools. 

Method: 

Lid labeled disposable plastic containers were suppl before 

each collection. Stool specimens were sent to the Department 

of Community Medicine soon after collection and Kato Katz 

method (29) was employed to examine the stools samples. 

Commercially available Kato Katz Kit (Supplied by ,Japanese 
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Association of Parasite Contr'ol, Tokyo, ) was used for 

each stool examination. consisted of a plast spatula, 

plast template and nylon screen. Faecal mater 1 was 

separated from the large debr using the nylon screen. 

The screened faecal material was transferred to 

template which was laid flat centrally on a microscopic slide. 

Pre-prepared cellophane square 25x30 mm s e soaked in 50% 

glycerol solution with malachite-green was placed over 

faecal specimen. Faecal material was spread evenly under the 

cellophane and examined arter one hour at room temperature 

under a ·light microscope. All the eggs were counted and the 

number of eggs observec). was multiplied by 24 to obtain the 

number of per gram of faeces. 

statistical analysis CAnnexure 15). 

3. 10 Project Management 

Institution responsible for the project implementation 

was the Faculty of Medicine, University of Ruhuna, Galle. 

Funds were managed by the Senior Assistant Bursar of the 

Faculty Medicine under the direction of the Dean, Faculty 

of Medicine. 
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Chapter 4 

RESULTS AND DISCUSSION. 

Two FHWW areas namely Baddegama and Walpita were selected 

from the F ld Training of the Faculty of Medicine 

Galle.· From FHW area a cluster sample of 125 families 

having.children between Z to· 12 years were selected. 

They were designated Group A (from Baddegama FHW area) and 

Group B (from Walpita FHW area). 

4. 1 Demography 

· 4.1. 1 Ethnic Distribution 

All families the study group were Sinha 

4. 1.2 Age Distribution of Children Between 2 and 12 Years 

The percentage distribution of children in the age 

categories 2 to 4; 5 to 7 and 8 to 12 years is shown in 

Table 1. The highest percentage was in the group 8 to 12 

years. There was no statist ly signif ioant difference 

(p<0,05) between the two groups in the distribution of 

·children. 
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Table 1: Age Distribution 0£ Children Under 12 Years 

Age Group Group A Group B SE* 
No. % No. % 

·2-4 62 25,1 64 25,2 3,87 

5-7 72 29,1 .82 32,3 4' 12 
8-12 113 45,8 108 42;5 4,44 

Total 247 . 100,0 254 100,0 

* SE - Standard Error 

4-2 Economic and Social Factors 

4.2. 1 Level.of Education of Mothers 

Table 2 shows the leve 1 of education of the mo.the rs in 

the study sample. 28,8% in Group A and 30,4% in Group B had 

educational level of less than Grade 5. There was no 

statistically significant difference in the percentage 

distribution of mothers in the two groups. 



0 
4.2.2 Monthly Income 

Total monthly income of the famil the two areas 

is shown in Table 3. Majority of families in area had 
0 

monthly.income Rs. 1000 or s. Only 6,4% of families in 

A and 1,6% in Group B had monthly income more than 

Rs. 2000. · Income. distribution of families in the two 
0 

. groups was similar. · 

Table 3 : Monthly Income 

Monthly Income Group A Group B ·SE* 
in Rupees No. % No. % 

< 1000 99 79,2 98 78,4 5' 16 
1000-1500 12 9 .. s 11 8,8 3,65 

> 1500-2000 6 4,8 8 6,4 2,90 

>2000 8 6,4 8 6,4 3,12 

0 Total 125 . 100,0 125 100,0 

* SE ~ Standard Error 

I 4.2.3 Social Class 
0 

Families were c sif ied into 4 social classes taking 

into consideration father's occupation. The soc 

classes are as follows. 
0 

Social Class I Leading Professions and Bus 

eg. Doctors, School Principals, Lawyers, 

0 
Engineers, Company Directors etc. 

Soc 1 Class II - Semi-professions and Business 

eg. Teachers, Nurs 

0 30 
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I Social C ·III- Cler l and Skilled 

I eg. Cle , Mechanics etc. 

0 Social Class IV - Semi-skilled and Unskilled 

eg. Machine Operators, · icul tural 

Workers, Labourers,. Street Cleaners Eltc. 

;O 

There was no statistically significant difference 

(p<0,05) between the social classes of the families in the 

0 
two study areas. 

. I 
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4.3 Housing, Water and Sanitation 

4. 3. 1 ·Housing 

4.3. 1. 1 Ownership 

In Sri Lanka most people do not live in th~ir own 

houses. Some live in .rented or shared accommodations. This 

directly related to the socio-economic status of the 

families .. In our sample 3 0, 4% of the families in the Group A 

and 32,8% of famil s in Group B lived in rented or 

~hared accorn~odation (Table 5). 

Table 5.: Ownership 

Ownership Group A Group B SE* 
No. % No. 0/ ,,, 

Owned 87 69,6 84 67,2 5,87 

Shared . 11 8l8 17 1.3 '6 3,97 

Rented 27 21, 6 24 19 '2 5,09 

125 100,0 5 100,0 

* SE - Standard Error 

4. 3. 1. 2 Housing 

Housing part of the total environment of man and 

to a great extent responsible for the status of health, and 

well being. In Sri Lanka houses are made of different 

materials and are sometimes classified as permanent or 

temporary according to the type of build materials. 
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In this study housing conditions were considered as 

'standard' or 'sub-standard'. Houses with plastered wal 

cemented floors and asbestos or led roofs were considered 

as 'standard'. Availability of toilets was not considered in 

this grouping. 

Accordingly, 61, 6% 

Group B f arnilies 

Table 6 Housing 

Housing 

Standard 

Sub-standard 

lived in 

Group A 
No. % 

48 38,4 

77 . 61, 6 

Total 125 100,0 

* SE - Standard Error 

of Group A f arnil 

sub-standard houses 

Group B SE* 
No.· 0/ 

10 

49 39,2 6' 16 

76 60,8 

125 100,0 

4.3.2 Sourc~ of Drinking Water 

s and 60,8% of 

(Table 6). 

Much of ill health in the developing countries is 

largely due to lack· of safe drinking water. No state of 

positive community health and well-being can be achieved 

without a safe water supply. In Sri Lanka wells are the main 

source of water supply in rural villages. A protedted well is 

one which is properly located, well-constructed and protected 
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against contaminat 

water. The well should be located at a reasonable distance 

(15 m) from a likely source of contamination. The lining of 

the well should be built of bricks or stonE;:s set in cement up 

to a depth of atleast 6 m so that water enters from the 

bottom and not fiom the sides of. the well. The lining should 

a be carried"60-90 cm above ground level. There should be 

a ,Parapet wall up to a ight atleast 70-75 ems above 

ground level. There should also be a cement-concrete platform 

round the well extending atleast 1 m in all directions. The 

platform should have a gentle slope outward towards a drain 

to carry off spilled water (Figure 1). The bucket which is 

used to draw water from the well should either be shared nor 

placed on the ground. 

Figure 1 · Protected Well 

r".• 

' 
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Ma.Jcirity of £ar:nilies in the two study groups obtained 

their drinking water from wells (Table 7). 

Table 7 Source of Drinking Water 

Source of Drinking Group A 
Water No. % 

Other* 2 1,6 

Well 123 98-,4 

Total 125 100' 0 

* Other: River or Stream 
+ SE - S~andard Error 

·Group B 
No. % 

3 2,4 

122 97,6 

125 100,0 

SE"'· 

1. 8 

In each group hearly half the population had protected 

wells (Table 8). 

Table 8 Co'ndi tion of Well · 

Condition of Group A . Gr.oup B SE* 
Well No. % No. 0/ ,,, 

Protected 62 50,4 66 54,1 6,37 

Unprotected 61 49,6 56 45,9 

Total 123 100,0 122 100,0 

* SE - Standard Error 
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4.3.3 Type of Latrine 

Human excreta is a source of infection and is an 

important cause environmental pol ion. soil-
0 

trans.mi t~ed helminthias is the eggs are passed with the faeces 

of the infected persons. Contact with soil is ess ial to go 

through some stages of their life cycle to lop into 

infective stages. Proper d posal faeces is therefore 

important in control soi transmitted helminthiasis thus 

interfering with the life cycles these lminths. 

As in many other developing countries of the . world in 

proper disposal of human excreta cause problems grave 

importance in Sri Lanka. There are two main types· of 

I 
I latrines ~vailable in the rural communities. Pit latrines and 
0 

W~ter-seal latrines. Pit latrine is the popular type in rural 

areas. A circula~ pit of about 75 cm in diameter and 3 to 3,5 

m in depth is dug into the ground for the reception of the 

night soil (Figure 2). The pit may be lined with pottery 

rings to prevent caving in of the soil. A correct squatting 

plate is placed on the top the pit and the. latrine 

enclosed with a superstructure. is easy and cheap to 

construct this type of latrine and no special equi~ments are 

necessary. As capacity of the pit is larger it is long 
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lasting·. However these latrines do not provide adequate 

sanitary standards. As the night soil in the pit directly 

opens into the environment through the pit-hole, it becomes a 

breeding place for flies and furthermore leads to the 

nuisance of offensive odours. 

Figure 2: Pit Latrine 

...... : . 
-t;;C';i ~-

' l . I,, I 
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Hand flushed water-seal latrine is a little 

im.provement. In this· type of latrine the squatting plate is 

fitted with a water seal (Figure 3). The water seal performs 

two important functions. Firstly it prevents access by flies 

by a small depth of water contained in a bent pipe called the 

trap and secondly it prevents escape of odours and foul 

gases and thereby eliminates the nuisance from smell. The 

depth of the water seal is about 2 cm. The pan receives the 
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night soil( urine and wash water. There a slope from 

front to back of the pan and given a smooth finish. The 

squatting plate, an important part in the latrine is made of 

an impervious materials so that it can be washed and kept 

·clean and dry. This is an important aspect in preventing the 

survival of hook worm larvae, as the squatting plate gets 

contaminated with faeces durini washing after defecation. 

Figure 3 Water-seal Latrine 

In this study 6(4,8%) and 10(8%) of families in Group A 
r 

and Group B respectively did not have latrines. Of the 

families who had latrines 59(47 ,2%) in Group A and 62(49,6%) 

in Group B had pit latrines (Table 9). There .is no 

statistically significant difference (p<O,U5) between the two 

groups when the type of latrine was compared. 
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Table 9 Type of Latrine 

Type of Latrine Group A Group B s 
No. % No. % 

Pit 59 47,2 62 49,6 6,3 

Water-seal 60 48,0 5.3 42,4 6,2 

Not available 6 4,8 10 8,0 3,2 

Total 125 100,0 125 100,0 

·* SE - Standard Error 

4.4 KNOWLEDGE ATTITUDE AND PRACTICES 

Knowledge at ti tu.de and practices towards soil-

transmitted helminthiasis was assessed initially and at the 

end of ~he study period. Three and six families from G~oups A · 

and B respectively left the area during the study period. 

4.4. 1 Knowledge About Worms 

Knowledge about soil-transmitted helminths was assessed 

by inquiry into the worms transmitted through soil the 

different types of soil-transmit helminths and there mode of 

trans miss ion. 
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Bef6re intervention in the two study Groups A and B 

almost equal percentage of· .mothers were aware of worms 

transmitted through soil. The awareness of mothers regarding· 

soil-transmitted worm~ at the end of the study period was 

found to be 100% in Group Band 68,9% in Group A (Table 10). 

The percentage change in ~a6h area between the beginning and 

end of the study was statistically significant (p < 0, O!S) . It 

is noted that in Group A with only initial heal th education. 

knowledge on worms increased by 16%. 

'· 

Table 10 Knowle.dge about Worms 

Kriowledge Group A Group B 
Pre about 

Worms 

Yes 

No 

Total 

Pre 
No. % 

64 51) 2 

61. 48,8 

125 100,0 

Post SE~' 

No. % 

84 68,9 6,1 

38 31, 1 

122 100,0 

* SE - Standard Error 

No. % 
Post 
No. 

SE* 
% 

83 66,4 118 100,0 4,2 

42 33,6 

125 100,0 118 100,0 

Group A - Health Education one~ (initially) 
Group B - Health Education continuous 

The mothers were questioned regarding the different 

types of soil-transmitted worms. Namely round worms, hook 

worms and· whip worms. Knowledge waff taken as 'good' if the 

mothers were aware of all three worms, ~fair' if they khew 

two and 'poor' if they did not know of worms or knew only 

one. 
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At the of · the· only 1;6% in both areas 

knew about round. worms, whip worms and. hook worms. At the end 

of study period with continuous health education in Group B 

and one ial health education programme in Group A the 

percentage increased to 98,3% in Group Band 20,5% in Group 

A. Although in both areas the percentage change is 

s istically significant (p <0,05) the percentage increase 

Group B is almost 97%. Furthermore after continuous health 

education there were no mothers in Group B without knowledge 

regarding atleast one worm. But Group A 40% of mothers had 

no knowledge on atleast one worm (Table 11). 

Table 11 Types of Worms 

.Knowledge Group A Group B 

. Types of Post SE* Pre Post 
Worms No. % No. % No. % No. % 

Good 

Fair 

Poor 

Total 

2 1.,6 25 20,5 3,8 2 1,6 116 

62 49,6 48 39,3 6,3 71 56,8 2 

61 48,8 49 40 ,.2 6,2 52 41, 6' 

125 100,0 122 100,0 125 100,0 118 

* SE Standard Error 
Group A - Health Education once (initially) 
Group B - Health Education continuous 
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4.4.2 Knowledge about Transmission of Worms 

To assess mothers' knowledge regarding mode of 

transmission of soil-transmitted helminthiasis atleast 10 

questions were asked (Annexure 1 & 2). If a mother was aware 

of all six correct modes of transmission it was considered as 

good knowledge, if they were aware of 3-5 possible ways fair 

and less than 3 poor. 

There was statistically significant increase (p <0,05) 

in the percentage of mothers in both groups on knowledge 
. . 

regarding transmission of worms at the end of the study. At 

the beginning of. the siudy in Group B there were 24% without 

knowledge on transmission. However after the health education 

programme there were no mothers with poor knowledge category. 

In Group A however the reduction in the percentage of mothers 

on poor knowledge category was only 4% (Table 12). 

In the fair knowledge category at the beginning of study 

there were 80% of mothers in Group A and 73,6% in Group B. At 

the end of the study period the figures decreased to 49,2% 

and 5,1% in Groups A and B respectively. One can assume that 

the percentage increase in the category with good knowledge 

in Group A were mainly from the group that had fair knowledge 

at the beginning of the study and not from the poor knowledge 

category. 
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Table 12 : Knowledge about Transmission of Worms 

Knowledge 
Transmission Pre 

No. % 

Good 5 4, 

Fair 100 80,0 

Poor 20 16 '0 

Grou·p A 
Post 

No. % 

47 38, 

60 49,2 

15 ,3 

Total 12~ 100,0 122 100,0 

* SE - Standard Error 

Group 
SE* Pre · Post 

No. % No. % 

4,7 3 2,4 1 94,9 

5,7 92 73,6 6 5,1 

4,3 30 24,0 

125 100,0 118 100,0 

Group A - Health Education once (initially) 
Group B Health Education continuous 

4.4.3 Knowledge about Worm Eggs 

SE* 

2,3 

4,4 

3;8 

Assessment of the knowledge about intestinal 

helminthiasis is incomplete unless knowledge about worm eggs 

·is considered, as eggs are the ·source of infections in round 

worm and whip worm infections. 

At the beginning· the study only 25,6% of mothers in 

Group A and· 19,2% in Group B .knew about worm eggs. aowever at 

the end of the study there was statistically significant 

increase (p<0,05) in the percentages in both areas. All 

·mothers in Group B knew of worm eggs (Table 13). 

43 

•i 
I 



I 
I 
'Q 

0 

0 

10 

I 
I 

lo 
I . 

I 
I 
'o 

0 

0 

0 

0 

Table 13 : Knowledge about Worm Eggs 

·Knowledge 
Worm Eggs 

Yes 

No 

Total 

Pre 
No. % 

32 25,6 

93 74,4 

Group A 
Post 

No. % 
SE* 

56 45,9 5,9 

66 54,1 

125 100,0 122 100,0 

* SE - Standard Error 

Group B 
Pre Post 

No. % No, % 

24 19,2 118 100,0 

101 80,8 

125 100,0 118 100,0 

Group A - Health Education once (initially) 
Group B - Health Education continuous 

4.4.4 ~irst Choice of Treatment 

SE* 

3,5 

The Government of Sri Lanka provides free health care 

services to every citizen of the country and health care 

delivery units are found on the average not further than 4,8 

km of the patient's home (31). The Family Health Bureau is 

the central organization within the Ministry.of Health that 

is responsible for Maternal and Child Health Services. There 

are health units serving demarcated areas, in charge of a 

Medical Officer of Health (MOH). In each MOH Division oral 

anti-helminthic therapy (Mebendazole) .available for 

management of soi transmitted helminthic infections in 

children. Generally Mebendazci is prescribed at four monthly 

intervals for children attending Maternal and Child Health 

Clinics. 
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At the beginning (lf t.}·1e study til-ie f t. ice of 

treatment for worm infestation wa.s assessed to study the 

attitude of mothers on available health resources. 85,6% and 

89,6% of -mothers in Groups A and B respectively indicated 

that their first choice of treatment for worms was western 

medicine. (Table 14). 

Table 14 First Choice of Treatment 

Choice of Group A Group B 
Treatment No. % No. % 

Home Remedies 6 4,8 7 5,6 

Ayurvedic Treatment 12 9,6 6 4,8 

Western Treatment 107- 85,6 112 89,6 

Total 125 100,0 125 100,0 

4.4.5 Frequency of Treatment 

In Group A, 64,8% and Group B, 60,8% of mothers have 

adopted the practice of giving_ Mebendazole to their children 

at intervals of three to six months (Table 15). 
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Table 15 Frequency of Treatmept 

Mebendazole Group A Group B SE~" 

3 to 6 monthly No. % N.o. % 

Yes 81 64,8 76 60, 8 6 1 , -
No 44 35,2 49 39,2 

Total 125 100' 0 125 100,0 

* SE - Standard Error 

4.·4. 6 Place of Defecation 

In our study only one family had a pre-school latrine. 

Disposal of pre-school childrens' .faeces, in this study, was 

considered adeq~ate and correct if mothers practiced disposal 

of stools into a latrine or burying deep i~ the soil. 

The percentage of mothers who practiced correct 

,disposal of pre-school childrens· faeces was similar in both 

groups at the commencement of the study. There was a 

significant improvement in the percentage of mothers who 

practiced correct disposal at the end of the study in both 

groups. At the end of the study in Group B, 86, 4% of. mothers 

practiced correct disposal of faeces of their pre-school 

children However there were 13., 6% of mothers in- this group 

whQ practiced proper method on and off but not ~11 the time 

(Table 16) 
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Table 16 Disposal 0£ Faeces 0£ Pi.·e-school Children 

Disposal· Group A Group B 
of Pre Post SE* Pre Post 

Faeces No. % No. % No. % No. % 

Correct 61 48,8 94 77,0 5 ,,8 56 44 '8 · 102 86,4 

Poor 64 51, 2 28 23,0 69 55,2 16 13 '6 

Total 125 100,0 122 100,0 125 100,0 118 100,0 

* SE - Standard Error 
Group A Health Education opce (initially) 
Group B - Health Education continuous 

4.4.7 Cleanliness of the Latrine 

SE* 

5,5 

The cleanliness of the latrine will depend on proper 

use of pan for defecation, proper flushing of pan after use 

and frequent and proper washing of the squatting pan and 

plate. Therefore the availability of water is one important 

factor that· determines the cleanliness of a latrine, for 

prevention of geo-helminthiasis and. other faecal transmitted 

diseases. 

In this study cleanliness of the latrine was considered 

by examining the cleanliness of pan, squatting plate and 

floor. The latiine was considered as 'cle~n· if all these 

ateas were clean. In both groups approximately only 2% of 

families had clean latrines before intervention. 

47 



0 

0 

0 

0 

0 

i 
10 
1· 
! 

0 

There was a statistically if ic.:i.nt (p < 0, 05) 

differenbe in the percentages who had clean latrines in each 

group at the end of the study period. There was a 40% 

increase in families with clean latrines in Group A who 

received only initial health education (Table 17). 

Table 17 Condition ot Latrines 

Condition Group A Group B 
of Pre Post SE* Pre Post 
La.trines No. % No. % No. % No. 

Clean 

Dirty 

Total 

3 2,4 52 42,6 4,68 2 1,6 111 
122 97,6 70 57 ,4 123 98,4 7 

125 100,0 122 100,0 125 100,0 118 

* SE - Standard Error 
Group A Health Education once Ctnit ly) 
Group B - Health Education continuous 

% 

94,1 

5,9 

100,0 

SE* 

2,44 

4.4.8 Washing Hands with Soap and Water after Defecation -

Mothers 

In Sri Lanka toilet paper is not used for cleaning 

after defecation. The general pract to wash the 

perianal area with water using fingers. Washing of young 

children after defecation is ge~erally done by the mother. 

Although washing of hands with soap and water after 

defecation is not a factor in the transmission of geo-· 

helminths this was included in the questionnaires to assess 

hygienic practi~es of mothers and children. 
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Approximately two thirds of mothers in the two groups 

at the beginning of the study practiced washing of hands with 

soap and water after defecation or washing of young children 

following defecation. At the end of the study the percentage 

of mothers ·who washed their hands after defecation or washed 

their children following defecation increased to 83,6% in 

Group A and 91,5% in Group B (Table 18). This change when 

compared with percentages at the beginning of the study is 

statistically significant (p <0,05) in both groups; But the 

percentage increase was more in Group B. 

Table 18 Washing Hands with Soap and Water after Defecation 

Mothers 

Washing 
Hands 
after No. 
Defecation 

Pre 
% 

Group A. 
Post 

No. % 
SE* · 

Yes 

No 
84 67,2 102 83,6 5,3 

41 32,8 20 16,4 

Total 125 100,0 122 100,0 

*SE Standard· Error 

Group B 
Pre 

No. ~'b 
Post 

No. 
SE* 

% 

81 64,8 108 91,5 4,9 

44 35,2 10 8,5 

125 100,0 118 100,0 

Group A - Health Education once (initially) 
Group B - Health Education continuous 

.49 



I 
\ 
0 

I 
\o 

'O I 

lo 
I 

0 

I 

0 

I 
0 

0 

I 
0 

'O 

4. 4. 9 Washing Hands with Soap and Water a.fter Defecation -

Children over 8 years 

Before intervention, of the children aged between 8 and 

12 years 51,9% in Group B and 48,7% in Groµp· A did not 

practice washing of their hands with soap anq water after 

defection. At the end of the study only 16,5% in Group B did 

not practice washing of their hands after defecation 

(Tp.ble 19). 

Table 19: Washing Hands with Soap and .Water after Defecation-

Children over 8 years 

Washing 
Hands Pre 
after No. % 
Defecation 

Group A 
Post 

No. % 

Group B 
SE* Pre Post SE* 

No. % No. % 

Yes 

No 
.58 51,3 

55 48,7 

84 75,7 6,2 52 

27 24,3 56 

48,l 86 

51,9 17 

83,5 6,0 

16,5 

Total 113 100,0 111-1ao,o 10s 100.0 103·100,o 

+Left Area Group A=2, Group B=5 
* SE Standard Error 

Group A - Health Education once (initially) 
Group B Health Education continuous 
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4.4. 10 Foot~wear and Washing of Feet 

Aa described earlier, the latrines get contaminated 

with faeces due t6 washing practices after defecation. 

Therefore it is important to practice washing of feet after 

using the latrine. Of the families 102 of Group A. and 109 of 

Group B did not use foot-wear. This· may be related to the 

poor ~conomic status of the families. 

At the beginning of the study of the fa~ilies who did 

not wear foot-wear, only 5,9% in Group A and 2,8% in Group B 

practiced washing of their feet after using the latrine. At 

the.end of the study 74,8% in Group Band 56,4% in Group'A 

practiced washing of their feet after using the latrine. In 

both groups when pre and post intervention percentages are 

' compared there is a statistically significant increase. This 

increase was higher in Group. B (Table 20) 

Table 20 Foot-wear and Washtng of Feet 

Foot-wear Pre 
Group A 
Post 

No. . % ~10. ~~ 

Yes 6 5,9 53 56,4 

No 96 94,1 41 43,6 

Total 102 100,0 94 10·0' 0 

* SE - Standard Error 
Group A - Health Education 
Group B - Health Education 
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Group B 
SE* Pre Post 

No. % No. ~t 

5,6 3 2,8 83 74,8 

106 97,2 28 25,2 

109 10·0' 0 111 100,0 

once (initially) 
continuous 
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4.4. 11 Washing Hands with Soap and Wate~ Before Meals -

Adults 

In Sri Lanka knives, forks and spoons are 
! 
not· 

generally used during meal times. Finger!::: are . ~ useo. to eat 
' 

food during meals. Therefore to prevent contamination 6£ ·f6od 

during meal times it is essential to wash hands with soap and 

water before meals. 

i 
I 

16,8% and 20% of. adults in ~iroups A and B respectiv~ly 

had practiced washing of their hands with s.oap and water 

before meals at the beginning of the study. There was a 

statistically significant 

regarding this practice 

increase 

in both 

(p <0,05) in percentages 

groups at the end of ~he 
study period. However in Group B 12,7% oontin~ed ~o ·Wash 

their hands before meals either sometimes or never 

(Table 21). 

Table 21: Washing Hands with Soap and Water Before Meals. -
Adults 

Washing 
Hands 
Before 
Meals 

Pre 
No. % 

Group A 
Post 

No. % 
SE* 

Group B 
Pre Post 

No. ~~ No. % 
SE~ 

Always 

Sometimes 
or Never 

21 16,8 73 59,ff 5.5 25 20,0 103 87,3 4,7 

Total 

104 83,2 49 40,2 100 80,0 15 12,7 

125 lQO,O 122 100,0 125 100,0 118 100,0 

* SE - Standard Error 
Group A Health Education once (initially) 
Group B - Health Education continuous 
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4.4. 12 Washing Hands with Soap and Water Before Meals -

Children 

W~shing of hands with soap and w~ter before meals was 

assessed in children aged between 5 and 12, years at the 

beginning o~ ~he study. Only 13% and 18,4% in Groups A and B 

respectively always was.hed their hands with soap and 

water (Table 22). 

At ·the end of the stud;;1 there was a increase in 

percentages children who washed the hands with soap and 

water. The percentage increase was higher in Group B (58,~%) 

when compared to Group A (40,3%). However there was a 

statistically significant difference in the percentages in 

both Groups after intervention. 

Table 22: Washing Hands wfth Soap and Water Before Meals-
Children 

Washing Group A Group B 
Hands Pre Post Pre Post SK~· 

Before No. % No. % No. %· No. % 
Meals 

Always 24 13 '0 96 5.3 '3 4,5 35 18 '4 140 76,9 4,2 

Sometimes 161 87,0 84 46,7 155 81, 6 42 23,1 
or Never . 

Total 185 100 •. 0 180*100,0 1so 1ao,o 182* 100,0 

* Left area Group A=5, Group 8 
+ SE - Standard Error 
Group A - Health Education once (initially) 
Group B - Health Education continuous 

53 



4.4. 13 Washing Hands Before Cooking 

Hygienic pr act of hands always before 

cooking w~s teported by 78,4% in Group A and 80,8% in Group B 

at the beginning of the study. This increased to 90,9% in 

Group A and to 100% in Group B (Table 23). This percentage 

increase in both groups after intervention when compared to 

the percentages in the respective groups before intervention 

was found to be statistic ly significant (p <0,05). 

Table 23 

Washing 
Hands 
Before 
Cooking 

Washing Hands Before Cooking 

No. 

Group A 
Post 

% No. % 

Group B 
SE* Pre· Post 

·No. % No. % 

'.· 

SE* 

Yes 

No 

98 78,4 111 .90,9 4,5 

27 21,6 11 9,1 

101 80,8 118 100,0 3,5 

Total 

24 '2 

125 100,0 122 100,0 125 100,0 118 100,0 

*SE - Standard Error 
Group A - Health Education once (initially) 
Group B - Health Education continuous 

4.4. 14 Covering of Cooked Food 

Insects, particularly flies are responsible in the 

transfer of infective eggs geo~helminths from soil to 

prepared food. Therefore it is essen~ial to cover prepared 

food to prevent transmission of ~oil-transmitted helminths. 
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At the beginning of th~ study more than 95% of mothers 

reported covering of prepared food. In both groups all 

mothers reported proper covering of prepared food after 

intervention. (Table 24). 

Table 24 Covering of Cooked Food 

Covering Group A 
Food Pre Post SE* Pre Post 

No. 0, 
7o No. % No. % No. % 

Always 12.'3 98,4 ') 100,0 1, 4.3 121 96,8 118 100,0 ,_, 

Sometimes 2 1,6 4 0 ') 
.J 'L.. 

or Never 

Total 125 100,0 122 100,0 125 100,0 118 100,0 

*SE Standard Error 
Group A - Health-Education once (initially) 
Group B - Health Education continuous 

4.4. 15 Use of Boiled Cooled Water for Drinking 

SE*· 

1,6 

To prevent transmission of soil~transmitted 

helminthiasis it i~ important to use boiled cooled water for 

drinking. Approximately 50% of the families in this study had 

unprotected wells (Table 8). Before intervention only 18,4% 

and 16% of adults in Group A and B respectively used boiled 

cooled water for drinking. At the end of the study although 

there was a statistically significant increase in the 

percentage of adults using boiled cooled water in both groups 

there were 70,5% in Group A and 6.3,3% in Group B who still 

continued to use unboiled water for drinking (Table 25). 
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Table 25 Use of Boiled Cooled Water for Drinking -Adults 

Boiled Group A Group B 
Cooled Pre SE* Pre Post SE* 
Water No. % No. % No. % No. % 

Always 23 18 ,4 36 29,5 5,4 20 16 '0 4 '"J ,J .36 '4 5,5 

Sometimes 102 81, 6 86 70,5 105 84,0 75 63,6 
or Never 

Total 125 100,0 122 100,0 125 100,0 118 ~00,0 

*SE - Standard Error 
Group A - Health Education once (i~itially) 
Group B Health Education continuous 

Table 26 shows the percentage of rnothers who gave 

boiled cooled water to their children. In each group higher 

percentage of mothers used boiled coo water always for 

their children compared to their own use at: the beginning of 

the study. There was a statis ly significant (p <0,05) 

i~crease in the practice of giving boiled cooled water to 

their children in b6th groups after intervention. The 

percentage increase was very much higher in Group B. However 

of the children in Group B, 40,7% still continued not to 

drink boiled cooled water always. This may be explained by 

the low economic status of the famil Boiling of water 

is done in the rural communities using mainly fire-wood. 

Fire-wood is an expehsive commodity. 
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Table 26 · Use of Boiled Cooled Water for Drinking - Children 

Boiled Group A Group B 
Cooled Pre Post SE Pre Post SE 
Water No. 0/ 

'0 No. % No. (•/ ,·o No. 0/ 

"' 

Always 38 30,4 5:3 43,4 6,1 24 19,2 70 519., 3 5,7 

Sometimes 87 69,6 69 56,6 101 80,8 48 40,7 
or Never 

Total 5 100,0 l'J'J <...<... 100,0 125 100;0 118 100,0 

Group A - Health Education once (initially) 
Group B - Health Education continuous 

4.4. 16 Washing Hands of Children After Playing with Mud and 

Soil 

Continuous presence of infective eggs in the soil in 

cornmunit where there is continuous· contamination of night-

soil with the environment with night soil enhances 

transmission of soil-transmitted helminthic infections to 

c~ildren ~s they generally play frequently with mud and soil. 

Therefore -washing hands · with soap and water after playing 

out-doors is an important aspect in the prevention of soil 

transmitted disease. 

The percentage of mothers who washed the hands of 

their children always after playing with mud and soil 

increased to 79,7% from 20,8% in Group B after continuous 

health education. But in Group A only 29,5% always washed the 
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hands of their children r playing with mud and soil 

intervention when compared to 18,4 before intervention 

(Table 27). 

Table 27 Washing Hands After Playing with Mud and Soil 

Washing 
Hands Pre 

No. % 

Group A 
Post 

No. % 
SE* 

Group B 
Pre 

No. ~b 
Post 

No. · ~b 
SE* 

Always 23 18,4 

Sometimes 102 81, 6 

36 29,5 

86 70,5 

5,4 26 20,8 94 79,7 5,2. 

99 79,2 24 20,3 
or Never 

Total 125 100,0 122 100,0 125 100,0 118 100,0 

*SE - Standard Error 
Group A - Health Education cince (initial ) 
Group B - Health Education continuous 

4.4. 17 Di~posal of Refuse 

In rural areas of Sri Lanka there is no .system for 

"collection and disposal of refuse. Refuse is thrown around 

~he houses indiscriminately resulting in gross pollution of 

the soil. The problem of refuse disposal in rural areas can 

be solved by burning, composting or digging "manure pits" by 

individual hou~eholders. In this study disposal of refuse 

by any one of these methods were considered to be a correct 

practice. Disposal of ref us~ is not important in the 

transmission of soi transmitted he1minths. However this was 

included in the questionnaires to assess the practices of 

mothers. 
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At the ccimmenc~ement the study 70,4% and 69,6% in 

Groups A and B respectively use~ correct methods .for disposal 

of refuse. After intervention in both groups the number of 

families that adopted proper disposal of refuse increased and 

this percentage increased was statistically significant 

(p<0,05) in both groups,but was higher in Group B (Table 28). 

Table 28 Disposal of Refuse 

Proper Group A Groi.1p B 
Disp9sal Pre Post· SE* Pre Post 

Yes 

No 

Total 

No. % No. % No. % No. 

88 70,4 109 89 ,.3 4,9 87 69,6 111 

37 29,6 13 10,7 38 30,4 

125 100.0 122 100,0 125 .100' 0 118 

*SE - Standard Error 
Group A - Health Education once (initially} 
Group B - Health Education continuous 

% 

9·4., 1 

7 5,9 

100,0 

4.4. 18 Common Beliefs of Symptoms of Worm Infections 

SE* 

4,6 

In Sri Lanka mothers rep6rt several symptoms in young 

children of worm infections. Symptoms of worm infections as 

perceived by mothers in this study are shown in Table 29. 

Approximately 90% of mothers believed that worm infections 

resulted in large abdomen, grinding of teeth and pruritus 

ani. Sleeping in the prone position was found to be the 

commonest symptom. Loss o~ appetite was also believed to be a 

common symptom of worm infestation. None of the mothers 

however reported that passing worms or beetles was a symptom 

of worm infection. 
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Table 29 Common Beliefs of Gympt1::ims of Worm Infections 

Symptom Group A Group B 
No. % No. % 

Lethargy 44 35, 8 . 5., ·-' 42,6 

Loss of appetite 95 75,8 102 82,2 

Large abdorne.n 119 95,2 116 92,8 

Irritability 78 62,4 66 53,2 

Halitos 68 54,8 67 53,2 

Teeth grinding 117 94,0 111 89,0 

Pruritus ani 110 88,0 118 94,4 

Sleeping prone 122 98,2 120 96,4 

4.5 Health Education 

In this study· before intervention mothers were 

questioned whether they had received health education 

regarding soil-transmitted helminths. As shown in Table 30. 

17,6% and 21,6% in· Group A and B respectively had received 

some form of ,heal th education on this subject. 

Table 30 Health Education 

Health Group A Group B 
Education No. % No. % 

Yes 22 17,6 27 21, 6 

No 103 82,4 98 78,4 

Total 125 100,0 125 100,0 
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4.6 Prevalence and Severity of Soil-transmitted Helminths 

A.6. 1 Asc~ris lumbricoides Infection 

4. 6. 6. 1 Prevalence . 

Table 31 shows the prevalence rate~ and intensity of 

Ascar:i,,s lurnbricoides of the.study samples at the four stages 

·stool examinations. As shown here the·prevalence rates of 

Ascar lumbricoides in Group A and Group B were 17%. and 

14,6% respectively intervention. 

In Group B with · treatment of ova positive children 

with single d6se Mebendazole (500 mg) after the results 

the first stool examination and with ·continuous health 

education the prevalence rate Ascaris iumbricoides was 

found to be 9,6% at the second stool examination. The 

prevalence rates 9f Ascaris lumbrico infection was found 

to be 3,3% and 2,5% respectively at the third and fourth 

stool examinations. 

In Group A where only 

together with treatment of ova pos 

dose Mebendazole (500 mg} was 

initial health education 

ive children with single 

carried out r thi 

examination of first 1 sample, prevalence rate 

decreased to 12,2% at the end of first six month. After the 

s~c6nd and third stool examinations at six monthly intervals 

thereafter, and treatment of ova positive. children soon 
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after these examinations, the prevalence rates were fo~nd to 

be 7,5% and 5,9% respectively at the third and fourth 

examinations.· 

There was no statistically significant (p >0,05) difference 

in the prevalence between the two groups before intervention 

and.after intervention. However, ·in each group there was a 

statistically significant (p <0,05) difference in prevalence 

in each group before and after intervention (Table 31). 

Figure 4 shows the prevalence rates of Ascaris lumbricoides 

infection in the two groups at different stages of the study. 

4. 6. 1. 2 Severity 

As shown in Table 31. the mean egg count per gram ·of 

faeces (MEPG) was found to be low in both areas at the 

commencement of the study. This shows that there was only a 

mild infection with Ascaris lumbricoides in the study sample. 

The MEPG for Ascaris lumbricoides in G~oup B decreased from 

14 112 at the first examination to 6 528, 3 880 and 3 592 

respectively at the second, third and last stool 

examinations. In Group A, MEPG was found to be 13 200 at the 

beginning of the study and decreased to 8 256, 4 152 and 

4 008 respectively at second, third and fourth examinations. 

Figure 5 shows the MEPG at succssive stool examinations. 
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Table 31 Prevalence and Intensity of Ascaris lumbricoides 

Before 
Group Intervention 2nd 3rd 4th 

No. MEPG No. . MEPC1 No. MEPG No. 
(%) (%) (%) ( ~~) 

42 13200 30 825 18 4152 14 
(17;0) (12 '2) (7 '5) (5 '9) 
n=247 n=245 n=241 n=238 

37 14112 24 6528 8 3880 6 
( 14 '6) (9 '6) (3 '3) (2 '5) 
n=254 n=250 n=243 n=242 

MEPG - Mean eggs per gram of faeces 
Group A - Health Education once (initially) 

·· Group B - Heal th Education continuous 

Standard Error for comparison of prevalence 
before intervention between the two groups 3,2 

Standard Error for comparison of prevalence 
after intervention between the two groups 1,8 

Standard-Error for comparison of prevalence 
before and after intervention 

Group A 
Group B = 

2,8 
2 ·' 4 

Figure 4: Ascaris lumbricoides - Prevalence Rates 

Stool Examinations 
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Figure 5 
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4.6. 1.3 Egg Reduction Rate (ERR) 

C!Group A 

x Group B 

Table 32 shows ERR of the two study groups~ Egg 

reduction rates of 55,3% and 69,9% were rved in Groups A 

and B respectively at the second stool examinaticin. ERR of 

94,1% was observed in Group B· at the third stool examination 

while that of Group A after the fourth s~ool examination was 

·only 89, 9~~. Final ERR of 9·5, 9% was achieved in G:roup B at the 

erid of the study ~eribd. 
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Table 32 Egg Reduction Rate - Ascaris lumbricoides 

Group A Group B Stool 
Examination ·TEPG ERR TEPG 'ERR 

Before 554 400 522 
Intervention 

2nd 

3rd 

4th 

TEPG 
.ERR 

247 680 55,3% 156 

74 7.36 86. 5~6 .31 

56 112 89,9% 21 

Total eggs per gram of faeces 
- Egg reduction rate 

144 

672 

040 

552 

Group A - Health Education once (initially) 
Group B - Health Education continuous 

4.6.2 Trichuris trichiura Infection 

4.6.2. 1 Prevalence 

69,9% 

94,1% 

95,9% 

The prevalence rates of Trichuris trichiura in the 

two study groups are shown in Table 33 and Figure 6. Before 

intervention the prevalence rates were found to be 31,6% and 

31,5% respectively in Groups A and B. Gradual fall in the 

prevalence rates was observed · in each group at successive 

stool examinations. 

There was no statistically significant (p >0,05) difference· 

in the prevalence between the two groups before intervention 

and after intervention. However, in.each group there was a 
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statistically sign icant (p <0,05) difference in pre 

in each group before and after intervention (Table 33). 

4. 6. 2. 2 S~verity. 

As shown in Tabl~ 33 the mean egg count per gram of 

faeces CMEPG) in ~ach area was found to be low at the 

commenceroerit of the study. A gradual fall in l:1EPG was 

observed at successive stool examinations in both areas 

(Figure 7). 

Table 33 Prevalence and Intensity of Trichuris trichiura 

Before 
Group Intervention 2nd 3rd 4th 

A* 

No. 
(%) 

78 
(31, 6) 
n~247 

80 
(31,5) 
n=254 

MEPG No. MEPG 
(%) 

720 38 504 
(15 '5) 
n=245 

768 32 456 
(12,8) 
n=250 

No. MEPG·· 
(%) 

28 480 
(11, 6) 
n=241 

18 312 
(7 '4) 
n=243 

NEPG - Mean eggs per gram of faeces 

No. 
(%) 

17 
(7' 1) 

n=238 

8 
(3 '3) 
n=242 

Group A - Health Education once (initially) 
Group B - Health Education continuous 

Standard Error for comparison of prevaience 
before intervention between the two groups 

Standard Error for comparison prevalence 
after intervention betwe~n the two groups 

Standard Error for comparison of prevalence 
before and after intervention 
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Group A 
Group B 

= 4,1 

2,0 

= 2,9 
:: 2,0 

MEPG 

360 

216 



/ 
/ ' 

Figure 6: Trichuris trichiura - Prevalence Rates 

o Group A 

.x Group B 
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Figure 7: Trichuris trichiura - Severity Rates 

D Group A 
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6.2.2.3 Egg Reduction Rate CERR) 

Egg reduction rates for Trichuris trichiura are shown 

in Table 34. In Group B, ERR after the second, third and 

fourth examinations were found to be 76,3%, 90,1% and 97,1% 

respectively and in Group A 65,9%, 76,1% and 89,1% 

respectively. Although TEPG was higher in Group B the 

beginning of the study the percentage reduction was found 

to be higher in this group· was higher by the end the study 

period. 

Table 34 Trichuris trichiura Egg Reduction Rates (ERR) 

Stool Group A 
Examination TEPG EHR 

Before 56 160 
Intervention 

2nd 19 152 65,9% 

3rd 13 440 76,1% 

4th 6 120 89,1% 

TEPG - Total eggs per gram of 
ERR -. Egg reduction rate 

Group B 
TEPG 

61 440 

14 592 

5 618 

1 728 

Group A - Health Education once (init lly) 
Group B - Health Education continuous 

68 

ERR 

7.6 '3% 

. 91, 1% 

97,1% 



4.7 Haemoglobin Content 

Table 35 _and 36 shows the changes in the haemoglobin 

values of children aged between 2 to 6 years and over 7 years 

respectively at the beginning and end of the study. Due to 

the time interval between the two estimations of haemoglobin 

. in the analysis of ·haemoglobin values, the children aged 5 

and 6 years at the initial evaluation were included with the 

~hildren aged over 7 years at the final evaluation. 

According to WHO standards (32) of the children aged 

between 2 · and 6 . years 22, 2% . and 19, n; respectively in 

Groups A and B were found-to be anaemic at the beginning of 

the study. There was no statistically significant difference 

(p>0,05) in the percentage of children with anaemia at the 

end of the study. 

Considering anaemia again according to WHQ standards 

(32), in Groups A and B, of children aged over 7 years 34,5% 

and 38,4% respectively were anaemic at the beginning of the 

study. Here too, there was no statistically significant 

difference (p >0,05) in the percentage of children with 

anaemia the end of the study. 

These findings may be reflecting the absence of hookworm 

infection in the study groups throughout the study period. 
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Table 

Hb 
g/100 

< 11 

>li 

Total 

35 Haemoglobin Values of Children Aged between.2-6 

years 

Group A Group B 
Pre Post SE·•· Pre Post 

rnl No. % No. % No. % No. % 

24 22,2 11 20,4 6,8 23 19' 1 7 16,7 

84 77,8 43 79,6 98 80,9 35 8.3 ,3 

108 100,0 54*100,0 121 100,0 42*100,0 

Anaemia - Haemoglobin < 11 g/100 ml (3.2) 
* Children aged over 7 years not included 
+ SE Standard Error 

Group A - Health Education once (initially) 
Group B Health Education continuous 

SE"" 

6,8 

Table 36 Haemoglobin Values of Children Aged more than 7 
years 

Hb 
g/100 

< 12 

- > 12 

Total 

Group A Group B 
Pre Post SE* Pre Post SE* 

ml No. % No. % No. % No. % 

48 34,5 61 33,2 5,3 51 38,4 71 ·35 '5 5,4 

91 65,5 123 66,8 82 61, 6 9 64,5 

139 100,0 184 .... 100,0 133 100,0 200 .. >·100,.o 

Anaemia= Haemoglobin <12 g/100 ml (32) 
+ Includes children aged 5 and 6 at initial haemoglobin 

assessment 
* SE - Standard Error 

Group A - Health Education once (initially) 
Group B Health Education continuous 
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CONCLUSIONS 

1. The prevalence and severity of soi transmitted helminths 

Ascaris lumbricoides and Trichuris trichiura were low at 

the commencement of the study. There were no children 

with hookworm infection. 

2. A fall in the prevalence rat.es ·and intensities, and a 

rise in the egg reduction rates were observed in the two 

groups who had either continuous health education or only 

initial health education. The observed change was higher 

in the group where continuous health education was 

provided. 

3. Improvement .in knowledge and hygienic practices were 

observed in the groups who had either continuous health 

education or only initial health education. The 

percentage changes observed were higher in-the group.with 

continuous health education. 
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Annexure l A 

Questionnaire I 

Baseline Data and.Knowledge, Attitude and Practices Regarding Soil-Transmitted 

Helminth Infections 

1. ·FHW Area:-

. 2. Family No:-

3. Name of Chief Occupant: 

4. Address:-

5. Ethnic Group:-

6. Religi6n:-

7. Occupants:-

7.1 Total No: 

7.2 Children between 2-12 years 

Name Age Sex .. 

8. Monthly Income: 

8.1 

200 

200 500 

500 - 750 

750 - 1000 

1000 -·1500 

House:- Permanent 

Temporary 

l.~00 - 2000 

2000 - 3000 

3000 - 5000 

5000 

B 
8.2 Own 

8.3 

8.4 

Rented 

Shared 

Other (Specify) 

Floor:-

Roof:_: 

Cement § 
Mud 

Other (Specify} 

Tiles 

Thatched. 

Asbestos 

Other (Specify) 

School Grade 



9. 

10. 

8.5 

Water 

9.1 

9.2 

9.3 

9.4 

9.5 

Walls: Brick 

Mud 

Thatched 

-2 

Other (Specify) 

Supply:-

Private tap 9.1.1. 

9.1.2. 

Common tap D 
Well 9.3.1. 

9.3.2. 

River B Stream 

Disposal of refuse:-

Burn D Pit D Bury 

Inside the hcuse 

Outside.the 

. . 
Common 

Private 

l . Throw 

10.1 Place of defaecation of. family members 

9.3.3. Protected 

9.3.4. Unprotected 

Family member Private Shared Public Garden Other 

latrine latrine latrine 
I 

10.2 Type of latrine:­

Water seal D Pit Bucket Other \. j 

10.2.1 

10.2.2 

10.2.3 

10~2.4 

10.2.? 

Condition of the latrines:­

Teinporary D · Permanent 

~ 
Pan: .. :- Dirty 

Footrests Dirty 

Rim :- Dirty 

Floor: Dirty 

Clean 

Clean 

Clean 

Clean 

D 

10.2.6 Pre:-school latrine available: Yes 
10.2.7 If no, mothod of 

Bury 
Disposaf of Pre-school· children's 

~· 
I I ·---· 

Pqt int<? ~ p;i.~ 

~hrnw·t~ the garden 
Put into a latrine 
·other 

No. 

faeces. 

B 



ll-3-

11. Washing hands after defaecation:-

11.1 Do you use soap and water? 

12. 

13. 

14. 

11.1.1. Adults and children over 5 

Washing hands before meals:-

Do you wash your hands before meals -

12.l With water only 

12.2. With soap and water 

Adults 

Most of the time 

Always 

Occasionally 

l Never 
~ 

Water only 

Children 

Washing hands before cooking:-

Yes D No 

Washing feet after .using the latrine:-

Yes D No .D 

years Yes 
Adults ~ 
Childrenr-·I 

' : l.___j 

With soap 
Adults 

15. Do you use boiled cooled water for drinking:-

Adults Children 

Most the time 
·. 

Always 

Occasionally 

Never 

No 

and water 

Children 

16. ·Do you have a separate water container (bucket) f.or the latrine? 

Yes D No D 
1 7. ·use of foot wear 

Adults Children 

Always 

Most ·of the time 

Occasionally 

Never 



-4-

To be answered by an adult 

18. Do you cover cooked food? 

Always 

Most of the time 

Occasionally 

Never 

D 
LJ 
LJ 
I I 

·19. Do they wash their hands after playing with mud/soil etc.? 

20. 

With wat~r only 'With soap and water only 
--------·-·-·---. 

Always .. 
Most of the time 

Occasionally 

Never , 

Regarding worm infections. 

20.1 Do .you know of worms· 

Yes D No D 
20.2 Are worms infective: 

Yes o· No LJ 
20.3 What are the types of worms""that you know? 

Round worm B Hook worm B Other D 
Thread worm 

20.4 How does one contact worms 

do not •know 

on it's own 

Whip worm 

after:Jiaving' meals· with dirty. hands 

by not washing 'hands · aft~r ·playing with ~:liand 

from food 

from water 

from air 

walking bare foot 

after contact-with other persons 

after eating sugar sweets 

due_to 6nhygenic habits 

other (Specify) 

---
---

~ 

t"-----
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20.5 What are the symptoms and signs of worm infections 

lethargy 

loss of appetite~ 

large abdom._n 

irritability 

fever 

other (Specify) 

20. 7 ··Do you know ·of ·won.:n eggs? 

Yes CJ 
20.8 Regarding worm treatment: 

No 

passing worms 

pruritus ani 

abdominal pain 

vomiting 

lo6ss of weight 

20.8.1 What do you do for worm.:· infestations? 

Try home remedies 

Consult Ayurvedic Practioner 

Consult Western P~actioner 

Attend Hospital 

Obtain treatment·from a pharmacy 

Other (Specify) 

! . 

20.8.2 When was last treatment given for worms? 

20.8.3 Haw often do you treat your child for worms? 

once in three months 

once in four months 

once in six months 

once a year 

no routine 

as and when required 

never 

I 

1 --1 

I 
I 

r 
I 

I 
I 
I 

20.9 What environmental. factors are responsible for spread of worm 

infections 



20.10 

-6-

How do you prevent worm infestation? 

washing hands after playing 

washing hands before meals 

preventing finger sucking 

regular nail trimming 

proper disposal of stools 

regular deworming 

~! 
I 
I I 

B 
21. THe Health Education 

21.1 

21.2 

Source of Health Education for the f~mily 

Have you had health education regarding worm infections 
i--T 

Yes _/ __ j 

If yes comment. 

No D 
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Annexure 2 A 

.Questionnaire II 

Study of Knowledge, Attitude and Practices Regarding Soil-Transmitted 

Helminth In£ections 

1 •. FHW Area: 

2. Family No: 

·3. Name of <;hief Occupant: 

4. Address: 

5. Disposal of refuse: 

Burn I . l Pit Bury ·--~Throw r-·--: Composting D 
5.1. Place of defaecation of family members 

Family member Private Shared ' Public i Garden Other 
i 

latrine latrine latrine; 

i 

: 

l : ! 

5.2 Condition of the latrines: 

Temporary Permanent 

5.3 Pan: Dirty Clean -~---· ·-

5.4 Footrests Dirty Clean 
----

5.5 Rim: Dirty Clean 
-----WWW 

5.6 Floor: Dirty Clean 
... 

5.7 Pre-school latrine available: 

Yes No LJ 
5.8 If no, method of Disposal of Pre-school children's faeces. 

Bury 

Put into a pit 

·Throw to the garden 

Put into a latrine 

·other 
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9. Washing hands after defaecation:-

9.1 Do you use soap and water? 

9.1.1. Adults and children over 5 years Yes 

10. Washing hands before meals:-

Do you wash your hands before meals -

10~1 With soap and water 

With soap and water 
-~--~---· 

Adults 

Most of the time 

Always 

Occationally 

Never 

11. Washing hands always before cooking: 

Yes D No D 
.12. Washing feet always after using the latrine: 

Yes D No D 
13. Do you use boiled cooled water for drinking 

Adults 

Most of the time . 

Always 

Occasionally 

Never 

14. Use of foot wear for latrine 

Always 

Most of the time 

Occasionally 

Never 

To be answered by an adult 

15. Do you cover cooked food? 

Always 

Most of the time 

Occasionally 

Never 

Adults 

I 
I 

Children 

Children 

Children 
-------
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16. .Do y:our. children wash their hangs ~fter playing .. with mud/soil etc.? 

Always 

Most of the time 

Occasionally 

Never 

17. Regarding worm infections 

17.1 Do you know of worms 

Yes · 

17.2 Are worms infective 

Yes .t.D 

Water only l With ·soap 

' I 

No 

No D 
17.3 What are the types of worms that you know? 

and water 

l 

l -· 

. Round worm B Hook worm B Other D 
Thread worm 

17.4 How does one contact worms 

do not know 

on it's own 

Whip worm 

after having meals "with 'dirty hands 

by not ·washing hands after playing with mud 

·from food 

from water 

from air 

by walking bare foot 

after cont.act,yith people 

qf ter eating sugar sweets 
.~·- .. ,., ,, " . 

due to unhydenic habits 

other(Specify) 

·17.5 Do you know ofr:woriy9eggs? 

Yes D No D 

,.___ 

I 
r 

r 

17.6 What envll'onmental factors are responsible for.spread of worm 

infections 
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17.8 How do you prevent worm infestation? 

Washing hands after playing 

Washing hands before meals 

Preventing fin9er sucking 

Regular nail trimming 

Proper disposal of stools 

Regular deworming 

18. The Health Education 

18.1 Source.of Health Education for the family 

18.2 Have you had health education regarding worm infections 

Yes D No D. 
If yes comment. 

0 
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Annexure 15 

STATISTICAL TEST 

Standard Error 
Difference between 
Two Proportions 

P:1. Percentage 
q 1, (100 - P:i) 
p:.7c Percentage 
q:~~ (100 p:;;,) 

n:1. Number in 
n::;~ Number in 

J P_. :1. x_q~. 
n:L 

+ 

of 1st Sample 

of 2nd Sample 

1st Sample 
2nd Sample 




