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Abstract : -

The situation of domestic waLur supply in Kombera 

village, che microbiological contamination of water, and 

Lt;s roii: in causing diarrhea wc n; i nves L iga Led in the pcr-

lod between 1985 and 1986. Data analysis showed that most 

of the women drew subsoil water by hand pumps and stored 

it In different containers for subsequent use. Most of the 

stored water was markedly contaminaLed especially that 

obtained from outdoor sources (P < .01). 

The gross contamination of water was reported to 

the local governmental health authorities and discussed 

with the village women. The need for change was urgent. 

Accordingly, a new water system (deep well) was introduced 

In 1986. By now it satisfies most of the needs of the vil

lage for drinking water. 

I n trochuic t joint : -

• When the united nations declared the period 1980-

1990 as the international drinking water and sanitation 

decade, it was hoped that people will have access to safe 

potable water by 1990. The provision of adequate and safe 

water Is a necessity of healthful living and wellbelng of 

individuals. It saves women's time (Cairn-Coss and Cliff, 

1987) and enables them to devote more time to food prepar

ation, with consequent nutritional benefits to their chil

dren (Tomkins et al., 1978). 

In rural Egypt, most people consume insufficient 

quantities of poor quality water. The average dally share 

of water Is only one tenth the amount estimated to be 

adequate i.e. 80-120 Litre per capita per day (El-Gamal , 

1981). Few houses .ire provided with sanitary facilities 

that allow the use of running water. Water storage with 

its associated risks Is practiced in almost all houses. 
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The incidence of diarrhea is high in Egypt. After 

four/iijrs of its opcriiLion the National Control of Diar

rheal Disease Project (NCDDP) reported a decline in over

all and d iar rhea- spec, i f ic Infant and childhood mortality 

(El-Rafie et a I . , 1990). No similar decline was observed 

in the incidence of diarrhea. Improvements in water supply 

and sanitation seem to be more affective in preventing 

diarrhea. Since- water interventions reduced diarrhea inci

dence by about 30% in different areas of the world(Esrey 

et al., 1985), this study was carried out to provide evid

ence to policy makers of the need for change. It had the 

following objectives :-

1. To assess tiii: qua I i ty of water used for drinking, and 

in the preparation of chil darn's food in an Egyptian 

vi11 age . 

2. To identify the possible sources of contamination. 

3. To investigate the role of contaminated water and 

defective sanitation (Latrines) in inducing diarrhea 

among children under the age of throe. 

4. To initiate a movement to improve safe water supply to 

the village. 

The Study Site :-

Kombara village is one of the villages of El-Guiza 

governorate. It has an area of about 2km2. It lies about 

45 km. South to Cairo. In 1985 its population was 3302; 

crude BR was 68.4%. and IMR was 66.47=,. Most men are farmers; 

most women are house-wives. Sanitary conditions in the 

village are grossly defective. The most common source of 

water which is surface indoor or outdoor walls is impro-. 

perly constructed .Schools, noscv.es 2nd scr:.e general taps 

http://noscv.es
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receive deep well water from a no arty Government: water 

project in Kafr Hakim. No organized service is available 

for collection or disposal of human and animal excreta. 

Manure heaps, fecal matter and garbage are scattered every

where . 

Aceross the village is the El-Mariotia drainage canal 

where the sewage system of schools and mosques pours and 

village waste water, refuse, bird and animal carcases are 

disposed off. The presence of this canal provides an excel

lent breeding place for mosquitoes. It infiltrates the 

ground and contaminates the subsoil water which is used for 

drinking. The following hypotheses were set to be tested : 

H,: Subsoil water drained by hand pump in kombera village 

is con i .mi i n.i: fd (n.'.irby litrincs, refuse -:ind dung heaps, 

mar iot ia canal). 

H~: Children consuming such water are at high risk of deve

loping diarrhea. 

Material and Methods :-

A case control study was carried out in kombera 
th village in the period between the 15 of August 1984 and 

the 15 of February 1985. Ninety cases and 73 controls 

were selected from children aged three years or less while 

attending the village health center. The Criteria for cas-

eness were a complaint of diarrhea together with a negative 

history of antibiotic intake. Controls were selected from 

healthy companions or patients complaining of diseases 

other than diarrhea. 

The mother or care taker was interviewed at the vil

lage health center. Data were collected concerning the 
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socioeconomic .; ? n t i household eharae (;<: r c» s t: ies -, Sources of 

water and water use practices; the availability of latrine 

and history of present diarrhea attack. 

Home visits were made on the same day to inspect the 

home environment and to collect water samples (500 ml). 

Water smaples were collected from water stored inside the 

house and used for drinking and or the preparation of baby 

food. The water samples were collected in sterile bottles 

and transfered immediately to M.O.H. Central laboratories. 

They were analysed microbiologlea 11y for lactose fermenters, 

non loet.ose. fermontors and parasites. Standard M.O.H. anal

ysis procedures were used. 

Results :-

Table 1 shows the socioeconmic and household char-

acterestics of cases and controls. The only significant 
e. 

difference was observed in the percentage of sibling daths 

attributable to gastroenteritis. It was 22.2% in cases and 

10.9% in controls (P < .05). Indoor Latrines existed in 
t 

83.3% of cases and 95.9% of controls (Table 2). The obser

ved difference was statistically significant (P <.05). 

Table 3 shows the soruce of water in the house-holds 

of cases and controls. Pump outside the house was the 

source in 40% of 'cases and 54.8% of controls. In 32.3% of 

cases and 24.7% of controls the source of water was from a 

pump inside the house. 

Considering water storage practices (Table 4), the 

zeer was used in 72.2% of cases and 89.0% of controls.Cove

red and uncovered pots were used in 20.0% of cases and 5.5% 
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of controls. There was a statistical significant difference 

between storage of water Ln zeer and pot (covered or un

covered ) . 

Table 5 shows that only 3.3% of water samples collec

ted from houses in the cases and 2 . 77D of water smaples col

lected from control houses were negative. E.coli alone or 

in conjunction with Klebsiella and/or citrobacter were 

found in 73.4% of case smaples and 637, of control water 

samples. The observed difference was statistically signi

ficant. E.coli was present in stored water of 58.470 of 

those who used itnernal tap, 61.5% of those who used gene

ral tap, 11.11c. of those, who used pump outside the house, 

66% of those who used water derived from pump inside the 

house (Tjblu 6). The largest number of samples containing 

E.coli was from stored water taken from pump outside the 

household. The observed difference of E.coli content in 

stored water according to the source of water was not sta

tistically significant. 

E.coli alone or with other organisms was present in 

73.3% of water in zeer, in 72.7% of water in pots and in 

63.6% of samples from houses with no storage (Table 7). 

No E.coli was present in 26.6% of samples from zeer, in 

27.3% of pot samples and in 36.4%, of water from houses 

with no storage. The observed difference between cases 

and controls according to E.coli content and type of water 

sotrage was not statistically significant. 

Table 8 shows the distribution of controls according 

to source of water and level of coliform content in stored 

water. Eighty percent of water samples with high contamination 
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was obtained from out-door sources and 207o. f fom indoor 

sources. On the other hand low contamination was encoun

tered in 46.8% of out-door sources and 53.270 of indoor 

sources. There was a statistically significant difference 

between out-door and indoor sources of water concerning 

the level of contamination, if in both cases the water 

was stored inside the house. 

Table (1): Socioeconomic and household characteres tics 

of cases and controls 

Comparison 

item 

Cases Conurols Significance 

1- Mother 

.-age 2 8.117.7 

- education(%iliiterate ) 100% 

--occupation(%housewife) 98.9% 

2- Father 

- age 35.1+9.0 

- education(%illiterate) 96.7% 

- occupation(%labourer) 86.7% 

3- Family size 10.3+5.2 

4-- No. Living si. I> lings 2.1 ±1.7 

5- No. dead siblings 0.8±1.2 

6- % sibling death due 

to gastroenteritis 22.2% 

29.6±9.0 

100% 

100% 

100*.. 

91 .8% 

L0.5±6.0 

2.1±1.4 

0.7±1 .0 

10.9% 

i n s i g 

// 

// 

/ / 
/ / 

II 

II 

II 

II 

II 

P<0.05 

* Expressed as meanlstandard deviation or percentage 



Table ( 2 ) : Distribution o £ cases and controls according 

to the presence of latrine in the house 

Presence 
Cases 

"/. 

Controls 

No 

Yes 

N o 

83 .3 

lb . 7 

7U 9 5.9 

4. I 

Total 91) 10 0 73 100 

X2= 5.254 f = l p=0.021 

Table (3) 

So urc o f 
water 

Comparison between cases arid controls 

according to source of water 

Case 

Mo 

Control 

No 

Internal tap 12 

General tap 11 

Pump ou t-side 36 

Pump inside 2 9 

O t h e r s * 2 

1 3 . 3 

1 2 . 2 

4 0 . 0 

3 2 . 3 

2 . 2 

12 

n 

40 

1.8 

1 

1 6 . 4 

2 . 7 

5 4 . 8 

2 4 . 7 

1 .4 

Total 90 100 73 100 

* Others = more than one source 

X5 = 10.355 df = 5 P = 0.065 
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Table ( 4 ) : D i s t r i b u t i o n of cases and controls ' 

a c i n r (I i II u Lo <•. u n I. a i n ev s used in 

storing water 

Type of storagi 
Cases 

1 

Control 

M. % 

Zeer 65 

Pot(covered 18 
and uncovered 

No storage 7 

7 2.2 

20.0 

7 .a 

65 89 .0 

5.5 

5.5 

Total 90 100 73 100 

X J = 7.67 f = 0.000 

Table (5): Distribution of cases and controls 

according to lactose fermenters in 

stored water 

Organism 

Negative 

E. Coli 

Ci trobac ter 

Klebsiella 

E.Coli + 

Klebsiella 

E.Coli + 

Citrabacter 

Klebsiella + 

Citrobacter 

E.coli + kleb 

si e 11 a + 

Citrobacter 

Total 

No. 

3 

9 

7 

6 

27 

14 

8 

16 

90 

Cases 

% 

3.3 

10.0 . 

7.8 

6.6 

30.0 

15.6 

8.9 

17.8 

100 

Controls 

No. 

2 

18 

1 

14 

12 

10 

11 

5 

73 

% 

2.7 

24.7 

.1 .4 

19.2 

16.4 

13.7 

15.1 

6.8' 

100 

X' = 22.03* df = 7 P = 0.0025 
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Table (8): Distribution o£ controls occording to 

source o t wa t e r and level of water 

contamination. 

Source o. 
water 

i v, '< <•' o n 1.3111 i u a l i o n L o w c o n L a m i n a L i o n 

No 

Out-door 

source 20 80 -; •) 46.8 

In-door 

source 20 25 53.2 

Total I (JO 47 100 

V = 7.5 df = 1 F = 0.01 

* Low-contamination : >£ 100 coli form/100 ml. water 

High contamination: > 100 coliform/100 ml. water 
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Discuss ion :-

1 ) Soc i occonom ic and Household Charac Lores t ics : -

Both cases and controls came from poor, large, com

posite fnmil ies. The only significant difference between 

Che 2 groups was the percentage of sibling death • attribu-

table to gastroenteritis. It was' responsible for 22.2% 

and 10.9:4 of deaths in siblings of cases and controls res

pectively. This' difterence was statistically significant 

(? < 0.05), indicating persistent factors leading to the 

occurrence of diarrhea. These factors could be related to 

inadequate household conditions and hygienic practices 

within the family, favouring the transmission of diarrhoea. 

It could also denote women's practices and abilities in 

caring for their families and children.. 

2) Water and Sanitation in the Household :-

The presence of a pump outside or inside the house 

was the commonest: source of water in the village. It repre

sented 72.37o of cases and 79.57<, of controls. There was no 

statistical difference between cases and controls(P > 0.05). 

The zeer (Fig. 1) was the most common container used 

for storing water in both cases (78.4%) and controls(94.3%). 

The observed difference was statistically significant (P < 

0.05) implying that more controls than cases were storing 

their water in the zeer. 

Water stored in the zeer may be less liable to con

tamination than that stored in pots, covered or uncovered. 

The former is mainly used for drinking, thus is subject 

to less manipulation. The level of the zeer being high, at 

least one meter off the ground, renders the water inside 



Figure I El Zeer 
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less 1 tabic to ronCam i na t ion by hands of children, small 

animals in the house and floor dust. The pot being used 

for drinking, cooking and washing is subject: t:o excessive 

manipulation. In mosL instances, iL is located directly on 

the floor . (F ig. 1). 

Av.ailabil i ;;y of latrines ins itie the houses are more 

common in controls (95.97,) than in cases (83.3%). The obs

erved difference is statistically significant (P < 0.05). 

Water stored in house-holds with latrines had much lower 

risk of foecal cor namination than that stored in houses 

without latrines (O.R = 2.3). 

The ava i 1 ab i 1 i ty of a latrine in the. house reduces 

the possibility of foocal con tarnination of household envir

onment by promiscuous defecation. Hassouna in 1985 showed 

that larger proportion of children dying from diarrhea 

lived in houses without latrines (Hassouna, 1985). 

Animals were: present: in the majority of house-holds 

of cses (71 .1 %) and control's (64.41) . There was no statis

tically significant difference between the two groups . 

(P > 0.05) . 

3 . Mater Examination! : -

Campylobacter was present in two samples of control 

water. Non agglutinable Vibrios (NAGs) were detected in 

one (1.1%) and two (2.8%) of samples of households of cases 

and controls respectively. Non lactose fermenters were pre

sent in 95.71 of household water of cases and 97.3% of 
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controls, li.col i J I one or in con junr't Lon with citrobacCer 

and/or klcbsiclla wnro observed in 7 3% of cases and 617c of 

controls. The d i f re r.inco was s tat is t ica 11 y significant 

(P < 0.05). 

Non lac.cosi! fermenters in water were detected In 7 2% 

of cases and 66% of controls. The ;r,ost common observed non 

lactose fermente rs were Proteus which was detected in 407o 

and 21.97c of samples from houses of cases and controls res

pectively. We see from this result that it was present in 

a s ign i f irnnr !y ljrg'-r proportion of cases than controls 

(P = 0.7). 

The major cotnam i na t. ion of stored water by col i form 

bacilli could be explained by the following :-

1. In the majority of households of cases and controls 

(75%) the source of water was indoor pumps. Those pumps 

were dug at a depth ranging between 8-12 meters, thus 

had a high potential for contamination by nearby sources, 

these pumps also need priming which is usually done by 

unclean water, thus contaminating the underground water 

source itself. 

2. Clean water collected from outdoor pumps (25%) is liable 

to contamination during its transport to the house. 

3. Dipping of unclean hands and utensils into the contain

ers increases the possibility of contamination particu

larly with prevailing unsound health behaviours. Women 

in the village believe that once water is obtained from 

a pipe it will remain pure regard-less of further modes 

of use (El Katsha and White, 1989). 
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No pa ras i !.<%s were do tec ted in wa tor , • poss i bly beea-

use protozo-i do not multiply outsLde Che living hose 

(VJ.H.O. 1980 H). Ova and rysts are excrerpd in fewer 

numbers than bae !..: r i a and are .'.nsilv retained by filt-

ration through the earth, therefore aro usually absent: 

from pump water. 

4. w.a !:er and 0 : a r rh • i _:-

Both quality and usage pattern of water are Important 

factors in reducing diarrhe,: morbidity. As reported by 

Black et al. (1982), provision of ample amounts of clean 

water at an yece ss i b 1 e souri'i' would be very effective in 

reducing possibility of infection. 

The results of the present study showed no significant 

association between type of the source of water and diar

rhoea occurrence, i.e. cases and controls did not signifi

cantly differ by source. 

Cases and controls did not 3lso differ significantly 

in the presence of E.coli alone or with other organisms 

in their stored water R.'-ol i were present in 7 3.4% of water 

used by cases and 61.7% of water used by'controls(P > 0.05). 

Though the difference is statistically insignifleant,water 

used by cases had 1.7 times higher risk, of being contamina

ted than that used by controls. 

A further step In the analysis showed that most of the 

water samples were contaminated irrespective of the source. 

Although the source of contamination did.not significantly 

differ by source, still the chance of contamination of 

water derived from internal tap Is lower than that derived 

from general tap when both samples were stored in the 
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house (5S.4% and 61.5% ruspi;c L i vo I y) . ALso the chance of 

contamination of wdl:cr derived from indoor pump is lower 

than the chance of concaminaLion of water derived from 

ouf.door pump (7S./7. -ind 667,). The risk of foeojl conLamin-

af.ion of water derived from outdoor pump is 1.4 Lime the 

risk of contamination of water derived from indoor pump. 

In short, indoor sources appear to bo better than outdoor 

sources. 

The most important observed difference between water 

derived from indoor and outdoor sources is in the level 

of foecal contamination encountered. Water derived from 

outdoor sources W.JS significantly more contaminated than 

that derived from indoor source (P <' 0.01). 

Possible explanation of the high contamination of 

water derived from outdoor sources is the chance of con

tamination during transport, longer storage, more manipul

ation and exposure to contamination in the house. 

A significant association was- observed between the type 

of storage utensils and diarrhea occurrence (P < 0.05). 

In comparing storage utensils used by cases and controls, 

significantly larger proportion of controls were using 

zeer (P < 0.05). Significantly larger proportion of cases 

than controls were using pots (covered and uncovered 30.1 

and 5.5% respectively). Storage was found to be associated 

with foecal contamination. The risk of contamination is 

higher if water is stored in pots (OR 1.6) and zeer (OR 

1.5( than if no storage is practiced irrespective of the 

source. 
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