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The Behavioural Pattern of Social and Religious
Water-contact Activities in the Egypt-49

Bilharziasis Project Area
M. FAROOQ I & M. B. MALLAH2

Social and religious water-contact activities have been recorded over a period of one
year in four villages situated on different types of watercourse in the Egypt-49 project
area. Females have more frequent water contacts than males; females under 25 years old
have more frequent contacts than older ones. Males are more active contaminators than
females, among whom girls under 5 years old are the chiefpolluters. Summer is the period
of most frequent, prolonged and extensive body-surface contact. One-quarter of all expo-
sures take place between noon and 3 p.m., the period of maximum cercarial load. The
most frequent activities during this critical period are washing of utensils, bathing and
playing, and wadu (ritual washing). Peak exposures therefore coincide with the peak
seasonal and diurnal cycle of infectivity of watercourses in the area.

It is suggested that an index might be established that would take into account the
frequency and duration of exposure and the amount of body-surface exposed and that
could be related to the periodic variations of cercarial densities in the watercourses.

" . . . scientists can no longer afford
to stand aloof from social prob-
lems."

Ren6 DUBOS
Mirage of Health (1959)

To gain a proper perspective of the problem of
bilharziasis requires an understanding of human
habits in relation to the use of water. Direct field
observations, frequently rich in clues, not only pro-
vide insight into the problems involved but also yield
quantitative information on human behaviour, enab-
ling some of the best-established generalizations con-
cerning local variations in transmission and its con-
trol to be verified.
Water contamination and exposure to infection

are inherent in irrigation and agricultural practices
and in domestic, recreational and religious activities.
The first two, which constitute occupational hazards,
form the subject of a separate study (Farooq et al.,
unpublished), and the others-outdoor social and
religious water contacts-which could be observed
simultaneously, are dealt with here.

1 Senior WHO Adviser, Egypt-49 Project.
2 Medical Officer, Egypt-49 Project.

MATERIALS AND METHODS

Four sites, representing, as far as possible, typical
unprotected water-contact points on different types
of watercourse in the project area, were selected for
the surreptitious observation of human activities,
using field glasses when necessary. The observation
sites, located on Mahmoudia principal canal, Sarania
main canal, Khurshid distributary and Abis drain,
are indicated in the accompanying figure.

References to the prevailing social and sanitary
conditions in the project area have already been
made,3 but certain points of particular interest are
discussed below in relation to the four observation
posts.
The same medical officer, assisted at times by an

assistant engineer, recorded the information through-
out the study period.

Particulars of observation posts
(I) Mahmoudia Canal. The population, 1594, ob-

served at this site was from el Marakbia village, which
has houses stretching 120 m along the left bank of
the canal, about 16 m away from it. The canal is a

I See the papers on pages 293 and 319 of this issue.
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THE EGYPT-49 PROJECT AREA SHOWING THE LOCATION OF OBSERVATION POSTS

large irrigation-navigation watercourse, 40 m wide
and 3 m deep, discharging on average 8 million m3
of water per day.

Masonry-built steps, 1.5 m wide, are provided at
one point on the canal bank leading to the contact
site. A public drinking-water standpipe is located in
a central position between the houses and the canal,
5 m from the village. A mnusalah, a covered plat-
form where prayers are said, is placed about 70 m
from the site of observation. Such activities as
urination, defaecation, ablution and wadu (ritual
washing) could be observed simultaneously.

(2) Sarania main canal. The site here was close to
Wakf Ragab village, which has a population of 588.
The village stretches 200 m along the bank of the
canal, 30 m from the water's edge. The water-contact
site is a stretch of 8 m of this main irrigation canal,
which is 8 m wide and 1.2 m deep and discharges
300 000 m3/day under high rotation. There are no
steps from the bank to the water's edge. The village
is provided with one public drinking-water standpipe,
40 m from the contact site. There is a mosque and
all water contact relating to ritual washing before
prayers takes place within its precincts. Water is
lifted by a hand pump from the canal into an over-

head tank (barrel) with taps attached for use in the
mosque.

(3) Khurshid Distributary. Khurshid village has a
population of 563. It has no tap-water supply. There
is a mosque near the site of observation provided with
water taps leading from an overhead tank (barrel)
into which water is lifted from the distributary by
means of a hand pump.
The distributary, which runs through the village,

is 2 m wide and 0.5 m deep, discharging 5000 m3/day.
The contact site is where the water runs under a
culvert. Both banks of the distributary, over a length
of about 3 m, are used by the villagers. No steps are
needed to get into the water from either bank.

(4) Abis Drain. The site on Abis Drain, which is
7 m wide and 1 m deep, is at Fathom el Soghra vil-
lage, which has a population of 60. The village has
no water taps and the villagers obtain drinking-water
generally from a branch distributary of Beida canal,
60 m away, or from a tap in El Sabein village, 4 km
away. A stretch of about 10 m along the left bank
of the drain is used by the inhabitants for the social
and religious water-contact activities recorded in
TablE 1.
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Observation period and time
Observations began in March 1964, preceded by

an exploratory pilot survey during January and
February. The study was planned to cover a period
of one year, divided into four seasons, as follows:
spring (March-May 1964), summer (June-Aug. 1964),
autumn (Sept.-Nov. 1964) and winter (Dec. 1964-
Feb. 1965).
Between March and May 1964, observations were

recorded over an eight-hour period (8 a.m. to 12 noon
and I p.m. to 5 p.m.). Since it was felt that early-
morning activities were being missed, the period was
extended from June 1964 to 11 hours daily, between
6 a.m. and 5 p.m. Observations were not recorded
continuously throughout this period but were made
at random on different days during each quarter.
The periods covered were morning (6 a.m.-9 a.m.),
forenoon (9 a.m.-12 noon), noon and early after-
noon (12 noon-3 p.m.) and late afternoon and
evening (3 p.m.-5 p.m.). The total period of obser-
vation at each station was 32 hours in spring and
44 hours in each of the other seasons, making a
total of 164 hours during the year.

It was not found possible to note the duration of
individual activities at the same time as other data
were recorded. Therefore a separate series of obser-
vations was made for this purpose during November
1964 to January 1965, representing the cold season,
and during June and July 1965, representing the hot-
season. These observations lasted for an eleven-hour
period at each of the four posts.

Age and sex
The sex and age of all individuals observed were

recorded. Age, roughly judged by the medical of-
ficer, was noted under four groups: children (0-4 and
5-9 years), adolescents (10-14 years), young adults
(15-24 years) and adults (25 years and over).

Nature of water contacts

Activities were recorded under the following 13
categories; the characteristics of the water contact
in each are briefly noted.

Washing clothes. Clothes are washed by women
standing in the water or sometimes squatting on a
stone, a short distance from the water's edge, with
water generally reaching halfway up their bare
calves. Their sleeves are rolled up and their forearms
are exposed to the water in the process. The esti-
mated body-surface exposure is 20%. Clothes are
kneaded and beaten on slightly submerged flat stones;

68% of the women used crude soap sparingly in the
process." Children (mostly girls) splash around in
the water, helping their mothers in many small ways
during this activity.

Washing utensils. Utensils are washed at the same
sites as clothes, but not at the same time. The same
parts of the body are exposed as in washing clothes.
Silt or oven ashes are used for cleaning the utensils.
Children (mostly girls) accompany their mothers, as
when clothes are being washed.

Washing animals. Farmers take pride in keeping
their cattle clean. Gamouse (buffalo), cows and
horses are washed in waist-deep water. Sheep are
washed in shallower water, with the object of clean-
ing the wool a day or two before shearing. Shepherds
remove practically all their clothes and in the cleaning
process water splashes all over their body. The
estimated body-surface exposure is 80%.

Washing vegetables. This necessitates standing in
ankle-deep water, soaking hands and wetting fore-
arms in the process of washing mud off vegetables.
About 20% of the body surface is exposed to water.

Bathing and playing. Girls under 10 years old and
males generally bathe nude, whereas adult females
bathe without removing any clothes. The exposure
involved in playing is variable, but a value of 75%
of the body surface, on the average, is a reasonable
estimate. Urination, particularly by children, is not
uncommon during this activity. It is not unusual for
mothers to bathe and wash very young babies and
young children (0-4 years old) in canal waters.

Swimming. Children swi.n naked anywhere. Often
they urinate when swimming, since contact with cold
water stimulates the act, which they do not inhibit,
as adults might. Adults engaged in farming prefer
to swim naked in watercourses close to their fields,
combining privacy with convenience.

Urination. Urination is usually performed a short
distance from the water's edge to facilitate the
ablution that follows among adult males. It is
not unusual to see boys, singly or in groups, urinating
directly into the water for fun. Girls urinate on
banks and adults may do so unobserved.

Defaecation and urination. Girls and males of
practically all ages often defaecate and urinate near
watercourses, within a short distance (0.5 m-2 m) of
the water; adult males subsequently wash themselves.

1 Based on random observations of 134 individuals
washing clothes at the four observation posts during July
and August 1965.
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Women defaecating in the open do so very early in
the morning or after sunset. They may use canal
banks for cover, but do not perform ablution. They
clean themselves with a rag or a lump of dried mud.

Ablution. Ablution is performed by squatting close
to the water's edge and splashing water and washing
with the left hand. In the case of young children
(0-4 years old), their mothers hold them in waist-deep
water to wash after defaecation. For adults 5%, and
for children 25 %, of the body surface is exposed.

Wadu. Wadu is the ritual washing enjoined by
religion on all Muslims before prayers, which are
said five times a day (dawn, noon, afternoon, dusk
and night). This is an exclusively male activity, in
which mostly adults are engaged. It involves washing
three times all exposed parts of the body (hands,
forearms, face, neck and feet), gargling and rinsing
nares. Wadu is usually preceded by urination and
ablution. The estimated body-surface exposure is
25%.

Taking water. This is done by females only. They
wade some distance into the water from the shore
to wash, rinse and fill the typical earthenware pitch-
ers (ballas or zalas). Water frequently reaches
halfway up their calves and splashes up to the
elbows. The pitchers are carried home in a jaunty
manner on their heads, but no splashing of the head
or face occurs. The estimated body-surface exposure
is 20%.

Angling. This is a recreational activity that does
not involve much exposure, except for some wetting
of hands. Children generally combine it with splash-
ing around at the water's edge. The estimated
exposure in adults is 5 %.

Net-fishing. Men, mostly naked, wade in waist-
deep water and use hand-nets. They move from one
location to another if the catch is not satisfactory.
Considerable exposure (about 75% of the body
surface) and contamination occur.
From the point of view of the transmission of

bilharziasis, these activities can be grouped under
three main heads-namely, those resulting in con-
tamination (infection of snails), in exposure (infection
of man), and in both (mixed). Urination and
defaecation fall within the first group; bathing and
playing, swimming, ablution and net-fishing are of
a mixed nature, and the rest entail mainly exposure.

If an individual was seen engaged in several activi-
ties, each was noted separately. The number of
individuals observed during the study was 2157, who

performed 2248 activities. Multiple activities related
mostly to defaecation and/or urination followed by
ablution and wadu, but urination taking place under
water (while bathing, swimming or fishing) naturally
went unobserved.

RESULTS AND DISCUSSION

Frequency of activities by sex and age
Table 1 shows the number of activities recorded

over the total period of observation and their per-
centage distribution, classified by sex and age-groups.
The total number of activities was 2248. Women
were much more frequently in contact with water
than men, with 68% of all observed activities.
The various activities show characteristic differ-

ences by sex. Washing clothes, washing utensils and
taking water are almost exclusively female activities.
Bathing and playing are primarily activities of both
boys and girls. All other activities are almost exclu-
sively male.
The sites selected were as typical as possible for

the observation of the whole range of social and
religious water-contact activities. However, the
number of incidents of the all-important activity
of swimming observed was unduly low. There
are two reasons for this. First, males of all ages
swim nude and avoid sites frequented by women.
Secondly, sites used for washing clothes and utensils
are usually not inviting to swimmers and are rendered
even less inviting by the flocks of geese and ducks
that gather for titbits of food at such localities.
The various water-contact activities have been

analysed by age, for males (Table 2) and females
(Table 3) separately. For comparison purposes,
the percentage distribution of the male and female
populations of the four villages, estimated on the
basis of the known age-distribution for the project
area,' are included in the tables.

Table 2 shows that male children under 10 years
of age have relatively frequent contacts with water,
and adolescents and adults correspondingly less
frequent contact; this is mostly due to the bathing
and playing habits of young boys. The washing of
animals is a typical activity of adolescents. Urination
and defaecation activities generally occurred in
roughly the same proportion as the population dis-
tribution in all age-groups except, surprisingly, that
no boys aged 10-14 years were observed. Ablution
and wadu are primarily activities of adult males.

See the paper on page 281 of this issue.
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TABLE 2
OF WATER-CONTACT ACTIVITIES
OF MALES

Percentage of particular activity
in age-group

Activity (years)
0-4 5-9 110-14 115-241 25+

Washing animals 2 3 17 51 27

Bathing and playing 54 38 6 2 2

Urination 15 9 0 29 47

Defaecation and
urination 15 21 0 9 55

Ablution 6 0 2 15 77

Wadu 0 0 2 17 81

All activities 30 24 8 11 27

Distribution of male
population 17.2 16.7 13.5 14.7 37.9

Among females (Table 3), as would be expected,
the washing of clothes and the taking of water are

activities of both adolescent girls and adults. Girls
play a larger part in the washing of utensils. Bathing
and playing in water and defaecation and urination
in or near water are primarily activities of very small

girls, usually when they accompany their mothers to
the watercourses. For all activities taken together,
females under 25 years of age have relatively more
frequent contacts with water than older females.

AGE DISTRIBUTION
TABLE 3

OF WATER-CONTACT ACTIVITIES
OF FEMALES

Percentage of particular activity
in age-group

Activity (years)

0-4 _5-9 110-14 15-241 25+

Washing clothes 0 2 20 37 41

Washing utensils 4 27 20 22 27

Bathing and playing 81 15 0 1 3

Defaecation and
urination 88 6 0 0 6

Taking water 0 6 14 32 48

All activities 17 19 16 21 27

Distribution of female
population 15.8 16.3 13.0 15.2 39.7

In Table 4 the data have been classified under three
main groups-exposure, contamination and mixed
types of water contact. Activities involving only
exposure predominate, accounting for two-thirds of
the total. Mixed activities form 31 % and contami-
nating activities about 5% of the total.

Females participate more than six times as often
as males in exposure activities, which in females
predominate among adolescents and young adults,
whereas in males the number increases uniformly
with age up to 24 years, after which there is a small
decrease. In contrast, males are five times more
active contaminators than females. Among females,
most polluters are less than 5 years old; among males
pollution activities are similar in all age-groups.
Males participate more than females (nearly twice

as often) in the mixed group of activities. The fre-
quency rates in this group are inversely related to
age, owing mainly to the figure for bathing and
playing in water, which is predominantly an activity
of children.

TABLE 4
CLASSIFICATION OF WATER-CONTACT ACTIVITIES AS
EXPOSURE, CONTAMINATION AND MIXED CONTACTS,

BY SEX AND AGE

Number of activities
in particular type Total

Age-group of water contact no. of
(years) Contami- activities

ExposureI nation Mixed

Males

0-4 1 12 197 210

5-9 16 13 141 170

10-14 27 0 30 57

15-24 53 14 15 82

25+ 101 42 48 191

Total j 198 [ 81 { 431 j 710

Females

0-4 37 14 210 261

5-9 249 1 39 289

10-14 238 0 0 238

15-24 325 0 3 328

25+ 414 1 7 422

Total 1263 16 259 1 538

Total both sexes [ 48171| 690 2248

AGE DISTRIBUTION

382
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TABLE 5
FREQUENCY OF OUTDOOR SOCIAL AND RELIGIOUS WATER-CONTACT ACTIVITIES

BY SEX AND BY SEASON

Males Females

Activity No. of activities in season No. of activities in season

Spring Summer Autumn I Winter Springo Summer ] Autumn T Winter

Washing clothes _ - 3 _ 25 51 43 35

Washing utensils - - 2 - 199 265 202 202

Washing animals 7 24 22 12 1 15 - 4

Washing vegetables 3 - 2 6 1 1 - -

Bathing and playing 59 110 115 72 71 67 58 61

Swimming 2 15 4 - - - - -

Urination 3 14 9 8 2 - 3 -

Defaecation and urination 8 20 12 7 - 5 2 4

Ablution 7 21 12 12 - 1 -

Wadu 15 31 23 19 _ _ _

Taking water 6 - - - 44 56 49 70

Angling 1 17 5 - - - -

Net-fishing I - I - - - - -

Total 112 1 252 1 210 1 136 [ 343 [ 461 1 358 1 376

Seasonal differences in frequency of activities
Data on the frequency of the various activities in

each of the four observation periods are given in
Table 5. The seasonal distribution of the total
number of water contacts observed during the four
seasons is shown in Table 6.

TABLE 6
SEASONAL DISTRIBUTION OF WATER-CONTACT

ACTIVITIES

Observa- Total INo. of Seasonal index
Season tion period no. of contacts of frequencyI ~~~~~~~ofcontacts(hours) contactsj per hour (all year- 100)

Spring 32 455 14.2 104

Summer 44 713 16.2 118

Autumn 44 568 12.9 94

Winter 44 512 11.6 85

Total [ 164 [ 2248 13.7 a 100

a For females the number of water contacts per hour is
9.4 and for males 4.3.

Clearly, summer is the season with the most
frequent water-contact activities, 18% more than the
annual average. Spring is the next most active season,
4% above average. Autumn has 6% and winter
15% less activity than the annual average.
For the more common activities, seasonal indices

of frequency (with the whole year taken as 100) have
been computed (Table 7), allowance having been
made for the different observation period in spring.
Water-contact activities are relatively more frequent
for males during summer and autumn and for females
during spring and summer.
The distribution of these activities within the dif-

ferent transmission groups (contamination, exposure
and mixed) remains practically uniform throughout
the year.

Diurnal variations in frequency of activities

Table 8 gives the distribution of different activities
during four periods of the day-namely, morning
(6 a.m.-9 a.m.), forenoon (9 a.m.-12 noon), noon and
early afternoon (12 noon-3 p.m.) and late afternoon
and evening (3 p.m.-5 p.m.). It is based on obser-
vations made over the nine-month period June 1964

3-83
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TABLE 7
SEASONAL DISTRIBUTION OF DIFFERENT WATER-
CONTACT ACTIVITIES OF MALES AND FEMALES

Activity
Index of frequency of contacts

(all year = 100)

Spring Summerl Autumn Winter

Males

Washing animals 59 141 129 71

Bathing and playing 86 116 122 76

Urination and defaeca-
tion 71 160 100 71

Ablution 73 153 87 87

Wadu 90 133 100 82

Angling 24 276 85 0

Total 82 134 112 72

Females

Washing clothes 83 125 106 86

Washing utensils 116 112 86 86

Bathing and playing 138 94 82 86

Urination and defaeca-
tion 66 119 119 95

Taking water 102 95 83 119

Total - 113 |111 86 90

to February 1965, when the daily period of obser-
vation had been extended to include the early
morning hours. Nearly 60% ofthe observed contacts
took place before noon and 25% between 12 noon
and 3 p.m. The latter period is also the period of
peak density of cercariae in the project area (Dazo,
Farooq & Mallah, unpublished). The most frequent
activities at this time are the washing of utensils,
bathing and playing, and wadu (154, 116 and 35
instances, respectively).
Washing of clothes and of utensils, especially the

former, are predominantly morning and forenoon
activities. The latter activity continues, but on a

somewhat smaller scale, throughout the day.
Washing of sheep usually takes place in the fore-

noon, to allow the wool to dry during the day. Cattle
are washed in the late afternoon or evening, after the
day's work in the field.

Defaecation is predominantly a morning activity,
but urination is most frequent in the early afternoon.
So are ablution and wadu, which are contacts pre-
dominantly of the contaminating and mixed groups.

These three types of activity have a similar diurnal
variation because of their involvement in religious
practices.

Carrying of water is a morning occupation;
however, it also becomes prominent just before dusk,
at a time when our observations hadceased fortheday.

Bathing and playing in water continues evenly
throughout the day, with a slight decrease in fre-
quency in the late afternoon. Because of the small
number of incidents observed, it was not possible to
draw any conclusions about the diurnal variation of
the other activities, namely, washing vegetables,
swimming, angling and net-fishing.
Duration of contact

Recording of information on the duration of the
different water-contact activities was begun at a late
stage of the survey and was limited to two periods-
winter (26 November 1964 to 17 January 1965) and
summer (6 June to 27 July 1965). The data obtained
are shown in Table 9. Washing of clothes, utensils
and vegetables, swimming, bathing and playing, and
fishing (angling or net-fishing) are long-contact
activities, whereas washing of cattle, performing
wadu and taking water constitute an intermediate
group and ablution is a short-contact activity. No
water contact is involved in defaecation or urination
performed on the banks of watercourses, except for
the act of ablution that follows.
There is an over-all increase in the average duration

of water-contact activities from 17.6 min in winter
to 18.6 min in summer, but this increase is made up
mainly by the increase in the average times taken for
swimming (90 %), angling (64 %o), and washing vege-
tables (80 %). While the first two are summer recre-
ational activities, the increase in the third results
from the fact that okra, Egyptian leek and Jew's
mallow (molokhia), harvested during this season,
require considerable soaking in water to keep them
from drying.
The observed increases in the average time taken

for washing clothes, washing utensils, bathing and
playing, and fishing during summer are 12.5 %,
9.5% and 9.4%, respectively, over the winter times.
For the other activities there are no significant

differences in the average exposure period between
the cold and the warm season.

DISCUSSION AND CONCLUSION

The present provision of a few public drinking-
water standpipes in the project area does not prevent
villagers from coming into contact with unprotected
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TABLE 8
DIURNAL VARIATION IN DIFFERENT TYPES OF WATER-CONTACT ACTIVITIES

(JUNE 1964-FEBRUARY 1965)

Number of Incidents in period Percentage of incidents in period
Activity 6 a.m.- 9 a.m.- noon- 3 p.m.- 6 a.m.- 9 a.m.- noon- 3 p.m.-

9 a.m. noon 3 p.m. 5 p.m. 9 a.m. noon 3 p.m. 5. p.m.

Washing clothes 59 54 17 2 44.7 40.9 12.9 1.5

Washing utensils 207 186 154 95 32.2 29.0 24.0 14.8

Washing animals 6 23 17 25 8.5 32.4 23.9 35.2

Washing vegetables 0 2 5 2 0 22.2 55.6 22.2

Bathing and playing 133 116 116 94 28.9 25.3 25.3 20.5

Swimming 0 0 7 6 0 0 53.8 46.2

Urination 6 8 13 5 18.8 25.0 40.6 15.6

Defaecation and urination 20 10 13 7 40.0 20.0 26.0 14.0

Ablution 15 5 21 5 32.6 10.9 45.6 10.9

Wadu 26 5 35 5 36.6 7.0 49.4 7.0

Taking water 85 29 23 31 50.6 17.2 13.6 18.6

Angling 2 8 7 1 11.1 44.4 38.9 5.6

Net-fishing 0 1 0 0 0 100 0 0

Total 559 447 428 278 33.0 26.0 25.0 16.0

TABLE 9
DURATION OF WATER-CONTACT ACTIVITIES IN WINTER AND SUMMER a

Winter Summer

Activity No. Exposure period (min) No. Exposure period (min)
of persons of persons
observed Total Average Range observed Total Average Range

Washing clothes 34 950 27.9 10-55 73 2291 31.4 10-35

Washing utensils 33 660 20.0 5-40 75 1 648 21.9 5-45

Washing animals 8 69 8.6 3-35 29 246 8.5 3-30

Washing vegetables 2 25 12.5 10-15 8 180 22.5 10-40

Bathing and playing 36 650 18.1 5-30 60 1 225 20.4 5-40

Swimming 3 35 11.7 10-15 17 378 22.2 3-35

Urination 4 9 2.3 2-3 13 21 1.6 1-3

Defaecation and urination 5 32 6.4 5-10 12 76 6.3 4-10

Ablution 3 3 1.0 1 13 11 0.8 0.5-1

Wadu 7 25 3.6 3-5 19 59 3.1 2-5

Taking water 8 28 3.5 2-5 30 99 3.3 2-6

Angling 3 75 25.0 15-40 10 410 41.0 30-55

Net-fishing 1 35 35.0 35 3 115 38.3 35-55

Total 147 [ 2596 17.6 362 6759 18.6 1

a The winter observation period was from 26 November 1964 to 17 January 1965 and the summer observation period from
6 June to 27 July 1965.
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waters in fulfilling their social and religious duties.
The general picture that emerges is that females

have more frequent water contacts than males;
females under 25 years of age have relatively more
frequent contacts than older ones. Males, however,
are five times more active contaminators than females,
among whom girls under 5 years old are the greatest
polluters; with males the potential for contamination
increases with age.
Frequency and duration of water contact increase

appreciably during summer, the period when the
density and the rate of infection of snail hosts in the
area are at their greatest. One quarter of all contacts
take place between noon and 3 p.m., the period of
peak cercarial density in the area. The most pro-
minent activities at this time are washing of utensils,
bathing and playing, and wadu.

In terms of the extent of the body surface exposed,
swimming, washing cattle, fishing, bathing and
playing in water and wadu are potentially the most
dangerous activities. Washing clothes, utensils and
vegetables, swimming, bathing and playing, and
fishing involve long water contacts. Of the activities
involving extensive exposures, swimming and wash-
ing of vegetables are considerably prolonged during
summer.
On the basis of a study such as this, it might be

feasible to establish an index that would take account
of the frequency and duration of exposure and of the
amount of body surface exposed in the different
types of water contact; further quantitative refine-

ments of the index would be possible when fuller
information became available on the seasonal and
diurnal variations in cercarial densities in water-
courses. However, the present conclusion is that the
human exposure pattern in general favours the trans-
mission of bilharziasis in the project area. The peak
seasonal and diurnal cycles of infectivity of waters
coincide closely with the frequency and duration of
contact and with the period ofmaximum body surface
exposures. In broad terms, therefore, these are some
of the principal conditioning factors in the dynamics
of transmission of bilharziasis, indicating the possible
biological adaptation of the parasite to human social
and religious water-contact behaviour in the project
area.

Explanations could be found for the observed age
and sex differences in the prevalence of bilharziasis
in the project area based on the observed water-
contact behaviour, but discussion should preferably
await the completion of the occupational water-
contact study at present under way. Attention has
been drawn to the implication of such observations
in the control of bilharziasis in the recent third report
of the WHO Expert Committee on Bilharziasis
(1965). It is, however, not proposed to discuss them
here; for the present it is sufficient to note that

" It is Facts that are needed; Facts, Facts,
Facts. When Facts have been supplied,
each of us can try to reason from them."

James BRYCE
Modern Democracies
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R-SUM3

Ce nouvel article consacre a l'epidemiologie des
infections bilharziennes dans la r6gion du projet pilote
de lutte contre la bilharziose en Egypte examine l'in-
fluence des activit6s sociales et religieuses sur les contacts
des individus avec l'eau et par suite sur les risques
d'infection et de contamination; l'influence de la pro-
fession fait l'objet d'une autre etude. Cette enquete
couvrant quatre saisons des ann6es 1964-1965 a et6
menee dans quatre villages situ6s sur differents cours
d'eau. La duree d'observation quotidienne, qui etait de
8 heures au debut de l'enquete, a ete port6e ensuite a

11 heures en moyenne (6 heures-1 7 heures), les donnees
etant recueillies par randomisation a des moments
variables suivant les endroits.

Les femmes sont plus fr6quemment en contact avec
l'eau que les hommes. Ces contacts, particulierement
fr6quents avant P'age de 25 ans, resultent surtout de
certaines activites reserv&es aux femmes: lavage du linge
et des ustensiles de cuisine, approvisionnement en eau.
Les enfants, gargons et filles, sont particulierement
exposes a l'infection a l'occasion des bains et des jeux.
Les hommes adultes, chez lesquels les risques d'infection
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existent surtout lors des ablutions rituelles, jouent par
contre un r6le determinant cinq fois plus frequemment
que les femmes dans la contamination de l'eau. Dans le
sexe feminin, les fillettes de moins de cinq ans repre-
sentent la principale source de pollution.

Les activites qui favorisent le contact avec l'eau sont
particulierement nombreuses en ete (saison pendant
laquelle la densite et l'infection des mollusques sont
maximales) et au printemps: durant ces deux saisons,
leur frequence est superieure respectivement de 18% et
de 4% a la moyenne annuelle. C'est egalement en e
que le contact est le plus prolonge et porte sur une plus
grande surface corporelle. Dans 60% des cas, 1'exposition

a l'infection se produit avant midi, et dans 25% des cas,
entre midi et 15 heures, cette derniere periode corres-
pondant a un maximum de densite cercarienne. Au cours
de cette periode critique, le lavage des ustensiles, le bain
et les jeux et les ablutions rituelles sont les activites les
plus frequentes. Il existe donc un risque maximal d'expo-
sition correspondant au sommet saisonnier et diurne de
l'infectivit6 des cours d'eau.

Les auteurs proposent qu'un indice soit etabli, qui
tienne compte de la frequence et de la duree de 1'expo-
sition ainsi que de la surface corporelle exposee, et qui
puisse etre employe en fonction des variations periodiques
de la densite cercarienne dans les cours d'eau.
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