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DISCLAIMER

This report has been reviewed by the Environmental Research Laboratory,
U.S. Environmental Protection Agency, Athens, Georgia, and approved for publi-
cation. Approval does not signify that the contents necessarily reflect the
views and policies of the U.S. Environmental Protection Agency, nor does men
tion of trade names or commercial products constitute endorsement or recomen
dation for use.
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FORYWOFD

After centuries of annual flooding and drought, the construction of the
Aswan High Dam has provided effective flow control to the River Nile as it
enters the fertile Egyptian Nile Valley. The dam has resulted in the pro-
duction of hydroelectric power for municipal, agricultural, and industrial
use, and the continuous, availability of water has increased agricultural
productivity. Optimum, benefits from a project of this magnitude cannot be
fully realized, however, until the major environmental, agricultural, social,
economic, and public health impacts have been incorporated into ;rategies
for managing the water resources within the basin. In 1975, the U.S. Envi-
ronmental Protection Agency and the Ford Foundation began support of a 5-year,
multifaceted research program conducted by the Egyptian Academy of Scientific
Research 	 Technology and related institutions and the University of Michi-
gan to prc.-A_cle the information needed for comprehensive water quality manage-
ment in the Nile Valley.

Although the project addresses issues of vital importance to Egypt, the
knowledge gained also will be of significant benefit to the general scientific
community. For example, water resources management models developed for the
Nile Basin can be applied to some river basins in the United States.

This report, a companion document to Schistosomiasis in Rural Egypt 
(EPA-600/1-78-070), describes a survey of common intestinal parasites in the
Nile Delta, Upper Middle Egypt, and Upper Egypt that was part of the public
health portion of the U.S.-Egyptian project.

David W. Duttweiler
Director
Environmental Research Laboratory
Athens, Georgia
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PREFACE

The Aswan High Dam was built for the purpose of water storage, river flow
control and hydroelectric Power production. The fulfillment of these goals is
of vital importance to Egypt's agricultural and indust,.ial development programs.
This can be easily realized since the River Nile constitutes 90% of Egypt's
fresh water resources and the present population of 38 million people inhabits
approximately 4% of the land with the rest barren desert. Nevertheless, since
its inception, the Aswan High Dam has been under unprecedented attacks in the
news media and scientific literature. It has been blamed for causing serious
ecological perturbation that resrlted in reducing the fish population in the
1Iediterrean Sea, lowering the fertility of the Nile Valley, and markedly in-
creasing schistosomiasis in Egypt. Our study, Schistosorrasis in Rural Errypt,
however,indicated a marked decline in the disease prevalence over the past 40
years.

These research findings are the outcome of a comprehensive ongoing pro-
ject dedicated to the study of the River Nile and the impacts of the Aswan
High Dam on multipurpose river uses. This includes irri gation, community
water supply, fishing, recreation, transportation, etc. The aim of this pro-
ject is to provide the decision makers in Egypt with river management alterna-
tives compatible with government goals for economic development. This includes
the assessment of trade-offs and predictions of the outcome of each river
resource management alternative. This is a joint project between the Egyptian
Academy of Scientific Research and Technology and the University of Michigan.
The technical and financial support of the U.S. Environmental Protection
Agency, the Ford Foundation, and the World Bank is highly appreciated.

Khalil H. Mancy
Principal Investigator
School of Public Health
University cf Michigan
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ABSTRACT

A survey of common intestinal parasites was completed in three areas of
the Egyptian Nile Valley: The Nil Delta, Upper Middle Egypt and Upper Egypt.
The relocated Nubian population was also included. The total sampling includ-
ed 15,664 persons in 41 villages. More thr.n 95% attended and approximately
90% provided a stool specimen. Environmental health observations and measures
were made in each of the households from which a family was selected and in
the village environs. Sampling within a study site (which included one or
more villages) was designed in a fac}ion to provide a probability of selection.
Stool specimens were preserved and examined for parasites and ova at a central
laboratory using the MIFC technique.

The findings indicated a very low prevalence for all helminthic infec
tions. A low prevalence of Ancylostoma and the Ascaris infections was found.

Important features such as the household stable, the zir (a water
storage container), and cooking fuel were evaluated. Considerable information
on water and wastewater use was developed. Also, a review of the available
information on the parasitic infections of interest and environmental health
conditions for rural Egypt was compiled for the first time. This information
is necessary for the design of accurate parasitic surveillance programs.

This study is the result of a joint effort by the University of Michigan
and the Egyptian Academy of Scientific Research and Technology that was funded
by the U.S. Environmental Protection Agency, The Ford Foundation, and the
World Bank.
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TABLE 1

HELMINTHIC AND PROTOZOAN PARASITES SCREENED FOR

IN THE SELECTED RURAL EGYPTIAN POPULATION

Pathogen

Velminth

Ascaris lumbricoides
Trichuris tricuris 

Enterohlus vermicularis 
Ancylostoma duodenale 
Strongvloides sterccralis 
Taenia snne,
Trichostron gylus srp 
Hvmenolenis nana
Heterop hves heteronhves
Fasciola hepatica 
Fascicla girantica 

Protozoans

Ciardia lamblia 
Entamoeba histolylica 
Entamleba coli 
Entamoeba hartmanni 
lodamoeha butschlii 
ChLomastix mesnili 
Trichomonas hominis 
Dientamoeba fragilis 
Endolimax nana 

roundworm
whipworm
pinworm
hookworm
threadworm
tapeworms

dwarf tapeworm

liver fluke
liver fluke

intestinal flagellate
intestinal amoeba
intestinal amoeba
intestinal amoeba
intestinal amoeba
intestinal flagellate
genital flagellate
intestinal amoeba
intestinal amoeba

man/pig-soil-man
man-soil-man
man-man
man-soil-man
man-soil-man
man-cattle/pig-man
man-soil--an
man/rodent-man
man-snail-fish-man
man/sheep-snail-man
man/sheep-snail-man

man-man
man-man
man-ran
man-man
man-ran
man-man
man-man
man-man
man-man

* The ova of this genus are not morphologically differentiable.
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The population of Egypt has always been predoriinatly "rural;" described
by Scott (1937) as persons "whose habits of life bring then into contact with
fields and canals where infestations with parasites may be acquired." In
1937, 11.49 million persons were living in a rural setting; 72% of the total
population of 15.92 million. By 1960, 62% were rural. The rural population
has further declined to 56.1%, according to the last census survey conduc•;:ed
in 1976 (Capmas, 1976).

The distribution of the Egyptian population is as follows: 60% of the
population resides in Cairo or north of Cairo in the Nile Delta or Lower
Egypt, 23% live in Upper-Middle Egypt, and 12% live in Upper Egypt (Onran,
1973). Males compromise 53% of the total population (Capnas, 1976).



CHAPTER II

CONCLUSIONS AND RECOMMENDATIONS

The key results of this investigation were; 1) that the parasite infect-
ions Ascaris and Ancylostoma are not elevated to high levels of prevalence
at any of the village studies sites, 2) the high prevalence of Entameoba 
infections were present at all study sites, 3) the Nubians have not been
adversely affected by their relocation in respect to the parasites studied
or environmental health conditions which were greatly improved and 4) the
most extensive descriptive data on environmental health conditions for rural
Egyptian villages has been collected and assessed.

Conversations with officials f'. ,vm the Ministry of Health (the Secretary
General of parasitic diseases) in l97:: before the field activities indicated
that hookworm infections were low throughout Egypt, buc that Ascaris was ouite
common in both the urban and rural sectors. The surprising findings of very
low number of persons infected with Ascaris in the sample remains, in part,
unresolved.

It had been indicated that piperazine had been widely distributed by
the rural health units and centers in the period just previous to the field
collection of specimens. This, in part, may have caused a sharp reduction
in prevalence. Also, in Upper Egypt and in Nubia the prevaling opinion of
the local practitioner was that both Ascaris and Ancylostoma were infrequent
infections.' Zawahrv's findings in 1964 in Old Nubia are in agreement with
these attitudes, and the results from New Nubia and Aswan are also consistent.
It is with considerable reserve, however, that a figure of 8.4% is presented
as a reasonable estimate of Ascaris infection in the Nile Delta. A more
specialized small scale study aimed at establishing current rural health
programs in the control of Ascaris transmission and concurrent prevalence
surveillance is recommended. The primary design of such a study should be
directed dt obtaining the minimum amount of evidence necessary to determine
the order of magnitude of Ascaris infestation in the population.

Based on the assumption that intestinal protozoan infections which have
a fecal-oral route are an indicator of hygienic conditions, the high preval-
ence of the Entameoba infections indicates a strong need in this area. It is
encouraging that E. histolytic was not found as frequently as did Weir et. al.
(1952). Rather, E. coli infections were the most frequently identified
Entameoba, at about 10 to I ratio. E. coli is not considered a pathogen and
specific measures for contre, are not recommended. It is expected that an
increase in water availability and water use would improve the hygienic con-
ditions of the rural Egyptian villager and would result in an improvement
in his/her well being. Indeed, it is water, specifically the supply of clean,



cheap, ready available water that is wholeheartily recommended. Furthermore,
any system that would increase the quantity, quality and use of water by the
villagers should be considered. Appropriate technology rather than imported

technology should be stimulated to meet these needs. In respect to water use
and appropriate technological developments the household water container, the
zir, must be taken into consideration. As revealed in the descriptive
environmental health data, the zir, the stable and the fuel materials used for
cooking are high priorities for improvement of the immediate environment of
the Egyptian villager. Historical information indicated that the progress
for installing latrines have been fairly well accepted and that standpipes or
latrines are not a novelty in rural Egypt. This is encouraging, although
there still remains a strong need for waste disposal in the sample from Upper
Middle Egypt.

The Nubians, in terms of parasitosis, were not found to vary greatly from
their fellow Saidis (Upper Egyptians). This is a positive finding in that
following the relocation of the Nubian tribes, it was expected that there would
be a fall in their health status as measured by these studies. The same
recommendations applied, therefore, to the Nubians in that improved water and
hygiene measures are needed.



CHAPTER III

REVIEW or LITERATURE

PARASITES STUDIED

There is no previous review of surveys available on the prevalence,
distribution and transmission of these parasites in the Egyptian population.
It is understandable that if historical information can be found, it must be
assessed before a Parasitic survey can be planned effectively. The search
for historical data paral_eled the assessment of the literature for schisto
somiasis that ha. 'been published in the first part (Miller, et al., 1978).
Like the information found for schistosomiasis, pore historical data was
uncovered than had been expected, although there are obvious restrictions on
the interpretation of .this past data. Important and fundamental aspects of
the prevalence and distribution of these parasites were locatable. The
principle reasons for restricting the direct comparison of these different
studies are: the differences used in detecting the various parasitic infect-
ions in the excreta, and in the methods used to sample the human population
from which specimens were obtained. Standardization in detection of parasites
and ova in the stool remains to be established and is a recurrent source of
ciiticism. However, sampling methodologies have clearly established that
sample selection, based on probability is necessary before statistical meas
ures, whether descriptive or analytical, can be applied. The latter aspect
was frequently ignored altogether, where as detection methods were invariably
elaborated on. In Table 2, a summary of the studies, found in the search for
historical data, is given by area, date, author and parasite. Fila-iasis and
leishmaniasis were not screened for in this project, but were included in
Table 2, not only for completeness but also because of their potential severe
impact on the health status of rural populations in less developed areas.
Both studies by Shawarby, et al. (1965) and Cahill, et al. (1966) had wide
coverage and impressive sample sizes. The reader is referred to these studies
and the others cited in Table 2 for details on prevalence and distribution
that are not shown in the table.

In parallel with the historical findings on human schistosome data, more
surveys were completed in the Nile Delta than in the other sectors of the
country. Also, the Nile Delta had consistently higher prevalences, regardless
of the parasite or year, when compared to any other area of the country. This
was also tree for the schistosomes. It is unfortunate that the greater propor-
tion of the rural Egyptian population (59.4%) is located in this same area.

Filariasis and leishmaniasis show very distinctive focal distributions
in the Nile Delta. Both studies are now over a decade old, having been



TABLE 2

SUMMARY OF PREVALENCE SURVEYS FOR SELECTED PARASITES IN EGYPT

Area Date

General 1965
General
pruk

19b6

Kafr El Sheikh 1937a,b
Qalyubiya 1952
Qalyubiya 1954
Qalyubiya 1954
Rosetta 1966
Damanhur 1966
Hihy 1966
Benha 1966
Behira 1966
Shargiya 1965
Qalyubiya
Minufiya 1965
Gharbiya 1965
Daqahliya 1965
Cairo 1966
Cairo 1958
UPPER MIDDLE EGYPT
Beni Suef 1937a,b
Giza 1962
Payoum 1966
Assyut 1966
Beni Suef 1965
IIPPFR rarpT
Aswan 1937a,b
Old Nubia 1958
Old Nubia 1964
Sohag 1966
Sohag 1965
Aswan 1965

Parasite Prevalence
Ascaris Hymenolepis Ancylostoma Entoameoba Filariasis Leishmaniasis

0. 1
0.1

28.0 30.0
62.0 4.0 97.0
50.0 8.3 59.0
76.0 36.0 58.0

4.1
1.6

20.7
7.3

66,0 1.7 4.3
6.0
7.2
0.08
0.0
3.0

1.1
12.0 6.5 7.0 17.0

8.1 25.0
54.0 8.6 10.0 41.0

0.0
0.6

0.0

6.5 23.1
0.0 1.0

6.6 7.7 0.0 34.3
1.6

0.0
0.0

Author

Shawarby, et al.
Cahill, et al.

Scott
Weir, et al.
Chaudler
Chaudler
Cahill, et al.
Cahill, et al.
Cahill, et al.
Cahill, et al.
Farooq, et al.
Shawarby, et al.
Shawarby, et al.
Si nawarby, et al.
Shawarby, et al.
Shawarby, et al.
Cahill, et al.
Rifaat

Scott
Zawahry
Cahill, et al.
Cahill, et al.
Shawarby, et al.

Scott
Rifaat
Zawahry
Cahill, et al.
Shawarby, et al.
Shawarby, et al.

Indicates that the respective parasite was not searched for in the study.





one standpipe per 300 persons was 90% to 95% completed by this time (Furnia,
1975). This is very impressive when compared with the water supplies available
in the rural villages of other similar developing countries. installation of
latrines in the rural areas has been less successful (Furnia, 1975).

The major refuse problem in Egyptian villages is animal waste (Headlee,
1933; Weir, et al., 1952). Animal manure is still commonly used for com-
posting and for cooking fuel. The compost heaps and the drying dung cakes
cause a serious sanitation problem by providing ample sites for fly breeding.
For the most part, solid waste in the conventional western sense does not
exist in Egyptian rural villages. Only infrequent isolated litter piles may
noted in typical villages. However, where multistoried housing projects have
been constructed and in urban areas there are extensive solid waste problems.
On the village level very little solid non-organic material is discarded.
This picture is now beginning to slowly change as the population grows and as
more consumer goods become available to the rural populations.

Focusing on the delta, Headlee (1933) made detailed environmental observa-
tions on the rural village of Rushdy, Qalyubia. No clinical data were provided
but excellent maps were made showing the defecation sites in the village.
Samples were taken from these sites and examined for helminthic parasites.
Enterobius, Ascaris, Trichuris, Eymenolepis and Ancylostoma were detected in
the samples.

According to Scott (1937), this indiscriminate habit has important impli-
cations concerning hookworm transmission. If the same defecation sites were
frequented, then hookworm transmission would be favored. However, defecation
sites were scattered and, as Scott (1937) showed, the prevalence of hookworm

was not as high as might be expected.

Headlee (1933) also observed the still common practice of disposing
household wastewater in the village streets and that the presence of a stable
attached to the hone contributed to the intense fly problem Farooq, et al.
(1966a) commented that village conditions in the delta had changed little

since Headlee's report.

Weir, et al.'s (1952) study (1952) of the same general area (Sindbis,
Qalyubia) confirmed Headiee's observations. Weir, et al. (1952) also found
that 31% of all the homes in the study area had latrines, out of a total of
4,878 houses examined, and 10% had wells. Flies in the study site were noted
in large numbers. Counts were made monthly on the fly populations. These
counts showed seasonal fluctuations with low numbers in the middle winter
months and high counts for the remainder of the year. Measures were taken
to reduce the fly populations, and it is interesting to note that during a two
year period in the areas where control was ra'ntained, infant mortality was
markedly reduced. This is a very important observation. No other environment-
al measure tested during this study demonstrated any improvement in infant
mortality, indicating the overwhelming importance of flies as vectors of

serious infantile diseases.
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for the other• two tribes. No numbers were provided on how many were available.
Also included in this discussion was that the hand pumpwells located in the
Fadiga area usually did not function.

TABLE 5

WATER AND WASTE-WATER FACILITIES IN UPPER-MIDDLE EGYPT

AFTER HASSOUMA (1975)

Water Supply

TYPE OF FACILITY

VILLAGE.

Faraskour Queaa Deshna

No. % No. o No.

Piped Inside 36 13.6 4 1.6 48 35.8
Piped Outside 106 40.2 194 74.6 54 40.3
Hand Pump Inside 120 45.4 8 3.0 8 6.0
Canal 2 0.8 54 20.8 24 17.9

Waste-Water Disposal

Sewer 34 6.5 4 0.8 44 16.7
Septic Tank 94 1.8 8 1.6 38 14.5
Latrine 134 25.5 219 36.9 46 17.6
None 264 50.2 260 53.1 134 51.1

A description of the village areas was included in the report. In the
Fadiga tribal areas, houses were in rows with 20-30 meters from one row to
the next, spreading out over a 500 by 600 meter area. Houses made of combin-
ations of mud, rock and cane were architecturally similar to the American
Indian hogan with walls extending out to encompass a courtyard, a guest room
and a stable. A characteristic feature of Nubian houses is the decoration of
the walls, both on the inside and outside. There is a prevailing attitude
throughout Egypt that the Nubian! are exceptionally tidy and honest.

Floor plans of the old Nubian houses have been prepared by Fernea (1973).

In brief, Egypt has had a progressive plan for the provision of a protect-
ed water supply to the rural areas sil:ce the 1940's. A visit to the rural areas
readily confirms the widespread distribition of rural water supply. This
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project's findings indicate fewer persons visiting canlas or unprotected water
courses for their water, but still evident in the rural areas are the women
washing clothes and dishes in the canals, the children bathing in the canals
and the farmer irrigating his fields by ancient methods requiring contact
with canal water. Generally, the sanitation conditions in the villages of
Egypt have improved somewhat since deadlee's study (1933). In terms of
crowding, they may have become worse.

TABLE 6

TRIBE, LOCATION, VILLAGE AND NUMBER OF FAMILIES

SELECTED IN NUBIA, 1960

AFTER ABDADY AND SHALASH (1966)

Tribe
Location on
Nile Bank Village Number of Families Selected

Fadiga West Ballana 275
Fadiga East Abu Simbel 170
Arab West As-Sabu'a 75
Arab East As-Sangari 75
Kanoose West Sarf-Hussein 75
Kanoose East Kask Tamna 75

In the following villages, irrigation pumps and canals had been installed:
a) Dikka
b) Al-Alaqi
c) Aniba
d) Tushka
e) Aramna
f) Abu Simbel
g) Ballana
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CHAPTER IV

MATERIALS AND METHODS

This study is separated into two major subdivisions. The first, termed
the "l'ownstream Study", is a comparison of environmental and epidemiological
health parameters at different village sites comprised of indigenous rural
populations located downstream from the AHD, excluding the relocated Nubians.
The second, termed the "Nubian `study", is concerned with the Nubian populations
displaced by the formation of Lake Nasser. The results of both investigations
have been analyzed for correlations with environmental and epidemiological
alterations resulting from the _onstruction of the AHD.

DESCRIPTION OF THE "DOWNSTREAM STUDY"

The Downstream Study is designed to assess the impact of the formation of
Lake Nasser on indigenous rural populations in Egypt downstream from the AHD.
The design rationale is based on a comparative approach for which data are
collected from more than one site. Thus it can be determined wt,ether changes
occurring over time or in a given location are unique, and casual relationships
can be developed accordingly.

Three areas have been selected which afford maximum comparability. The
first, from an area likely to be affected by Lake Nasser, are the rural villages
north of the city of Aswan and south of Kom Ombo. The two other areas are
Beni Suef, between the delta and Assyut, and Kafr El Sheikh, in the north
cantral Nile Delta. For the sake of convenience, the three "areas" in which
rural villages were selected for the downstream study are referred to as the
Aswan, Beni Suef, or Kafr El Sheikh study area.

In each of these three governorates, rural villages have been selected
based on: a) how representative the village is of the area; b) accessibility;
c) population, composition and size; and d) the presence or absence of a rural
health center or unit. The selection of villages from these three areas was
also based on information obtained from past studies. It was clear from
these studies that Upper-Middle and Upper Egypt had frequently been excluded,
with a far greater nuMber of past surveys being carried out in the delta.
Within the delta, more prevalence information on schistosomiasis was
available for Qalyubia than all the other delta governorates combined. Sites
in Kafr El Sheikh were selected, therefore, to help correct this deficiency
of information. Also, historical data indicated that the northern delta, in
which Kafr El Sheikh is located, had maintained the highest schistosome preva-
lence in rural Egypt. The data from Kafr El Sheikh provided the ultimate
baseline prevalence for this study, as opposed to areas farther south and
geographically more central. Villages were selected in the Beni Suef area as
representative of Upper-Middle Egypt for the simple reason that recent data
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indicated that the distribution of S. mansoni infections were slowly migratiag
south from the Nile Delta into this area (Hussein, 1972; Alamy and Cline, 1'77).
Sporadic cases of S. mansoni h d been seen in Beni Suef by Hussein (197:). It
was therefore important to det :mine if S. ransoni cases could still he fou:'d
or were increasing.*

DESCRIPTION OF THE "NUBIAN STUDY"

This study is designed to measure the changes in the prevalence of
parasites in the Nulian population following displacement due to the format_on
of Lake Nasser. The Egyptian Nubians, a population of 45,000 to 50,000 persons,
resided in villages scattered along the banks of the Nile, south of Aswan to
the Egyptian border. This population was displaced by the rising waters of
the new lake in 1964. The Nubians, who were rural in nature and composed of
three different tribes, were moved en masse to Korn Ombo, 40 kms downstream from
the AHD. For all practical purposes, the entire population was resettled in
this area. The new villa ges bear the same names as those from which the set-
tlers originally came and, in addition, retain their respective locations as
in old Nubia with the Kanoose tribe in the north, the Arab in the middle and
the :adiga in the south. No other formal arrangement was made by the govern-
ment to have resettlements ill other areas. however, there remains an original
Nubian community located cn the ea.3tern Nile bank just north of the old Aswan
dam, called Kazan Sharq. This is the southernmcst village in Egypt with
the exception of a very small village located, on an island in the reservoir
that inundates the area between the °A and naw dams. No resettlement sites
are present on the lake shore. The high ground surrounding the lake is harsh,
barren and, according to Dazo and Bile's (1971) survey, uninhabited %ith the
exception of the Abu Simbel community 300 km upstream from the AHD. Although
Abu Simbel does not constitute a rural/agricultural community, it is the only
permanent lake shore site currently inhabi,ed. In 1971, the population of
Abu Simbel was 1314 and was comprised mostly of government workers employed
in the maintenance of the Abu Simbel temples. Abu Simbel does not represent
displaced Nubian communities. Observations made during a 5 day trip on Lake
Nasser in May, 1977 confirmed these findings. Earlier in the Review of Liter-
ature, Dazo and Bil(s (1972) found that 9% of the population there had S.
haematobium infections. No other helminthic infections were observed.

Tne Nubian study includes three major sites between which comparative
studies have been made: a) the old, no longer existing Nubian villages of
Kurta, El Malki, and Ballana; b) the correspondingly resettled sites at
Yom Ombo; and c) the original Nubian community, ;Kazan Sharq, located on
the eastern Nile bank just north of the old Aswan Dam.

(The determination of a change in the distribution of S. mansoni infections
to the south was an overriding consideration in respect to the selection of
appropriate sites for the surveillance of the other helminthic and protozoan
infections. In addition, there was no historical information that suggested
that by selecting village sites in the Beni Suef area aspects of the distribu-
tion of these other parasites would be missed or overlooked.)
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Abu Simbel had to be excluded because it does not represent the Nubian
population. Also excluded are the lake shore sites wnich are yet to be develop-
ed, and the Lake Nasser fishermen. As mentioned previously, a joint wHo-Erli
inter-region project (1R-065 RDF/71/217) is currently being organized to in-
vestigate the health status of the Lake Nasser fisherman population.

Definitions for pre- and post-AHD are needed to establish the point in
time for describing "before" and "after" conditions necessary for making
comparisons between studier. Pre-dam is defined as the period before the
discharge of the Nile was controlled by the AHD. Post-dam is defined as
the period from 1964 to the date of this study (1976). The construction of
the AHD was not completed until 1974, but as mentioned earlier, the coffer
dam, constructed to divert the flow of the river around the area where the
AHD's foundations were being laid, was removed in 1964 and the ensuing floods
have since been trapped behind the AHD. The reservoir reached maximum volume
in 1976. The term "significant" is defined as a meaningful increase in the
prevalence of a selected parasite when comparing the results from different
study sites us..d in this research with results from other villages employed
by other workers. Frequently, the number of cases may be large enough to
demonstrate statistical significance between results differing only in one
or two percentage points. Whereas this would constitute statistical signifi
cance, it would not be meaningful.

DATA ACQUISITION

The two major categories of data collected were: historical baseline
data and data collected from field studies that included environmental health
data and epidemiological morbidity data for the selected parasites mentioned.
The implementation of the field survey was guided by a program evaluation
review technique (PERT) diagram.

The PERT diagram identified and numbered each individual activity or job
to be carried out. The time in days required to complete each job was estimat-
ed and then each job was placed appropriately in the sequence. Except for
the first, each preceding job or jobs had to be completed before the following
one could be started. Thus, projected dates of com p letion were calcula'.ed.
noreover, free slack, or the amount of time that a trevious job could be
postponed without delaying the overall projected completion time, was estimat-
ed. The estimated time to complete the field activities up to the point of
analysis of the data was 265 days. The actual time for completion was approx-
imately 260 days.

SPECIFIC DATA COLLECTED

The categories for data which were collected are:

1) environmental health parameters:

a) water supply and use
b) sewage disposal
c) housing
d) irrigation practices

18



2) epidemiological parameters:

a) age-sex structure of the sample population
b) parasite prevalence.

It nay be noted that agricultural irrigation methods have been included
as an environmental health parameter. Generally, irrigation schemes, as such,
do not fall within the realm of environmental health specialties. However,
in Egypt, as in a number of other tropical developing nations, agriculture
practices and especially irrigation methods play a central role in the trans-
mission of many parasitic diseases. Moreover, it is the open canals and
drains which are associated with present day irrigation in Egypt that provide
excellent habitat:: for snail vectors. For the rural populations of Egypt,
canals long ago became a way of life. The convenience the canals have
provided in the rural villages for domestic water for washing, bathing, swim-
ming, drinking, and ablutions is readily evident to the visitor.

Data acquisition forms (questionnaires) were designed and translated
into Arabic. These forms serve as a list for the various parameters under
study. The original English data forms are included in Appendix 2, in part
one (Miller, et al. 1978).

Considerable peripheral data are incltded in the survey listed on the
data forms. As much data as possible were obtained concerning all the environ-
mental parameters in the hope that nothing would be overlooked simply because
it was not requested. Secondly, data were needed to control for certain
variables; for example, age, sex, occupation, etc. Indeed, the study was
originally designed under a much broader scope specified by the needs of the
River Nile - Lake Nasser study of which this work was a part.

SELECTION OF FIELD SURVEY SITES

A total of ten health units and centers were selected in Kafr El Sheikh
and in Beni Suef based on criteria mentioned in the description of the down-
stream study. The name of the health unit or center does not always correspond
to the name of the village frcm which the sample population was selected.
Sometimes more than one village was sampled by the health unit or center.
This is true also for Aswan and for the Nubian sites.

In Kafr El Sheikh, the selected health units of centers, also termed
"study sites", and their code numbers shown in parenthesis, were:

a) health unit El Agazein (16): only the village El Agazein was
sampled;

b) health center 	 a (17): only the village El Hamra was
sampled;

c) health unit Mahalet El Kasab (18): only the village Mahalet El
Kasab was sampled;

d) health unit Mahalet Mousa (19): Mahalet Mousa and El Nataf were
sampled;

e) health unit Sheno (20): two villages, Sheno and Reskit El
Shenawi were sampled.
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health center Barout (11): only the
health unit Sherif Pasha (12): only
was sampled;
health unit Naiim (13):
were sampled;
health center Beni Adi (14):

village Barout was sampled;
the village Sherif Pasha

El Arz,ana and Abu Mousa

village of Beni Adi was

two vi:lages,

only the

In Beni Suef, the selected health units or centers and their code numbers

sampled;
health center Ashamant (15): only the village of Ashamant was
sampled.

Both Kafr El Sheikh and Beni Suef are the respective capita.s of their
governorates. Kafr El Sheikh is about 2.5 hours' drive north of Cairo,
roughly 140 km, and is located in the central northern sector of the delta.
The northern border of the Kafr El Sheikh province is the Mediterranean Sea.
Almost the same distance to the south of Cairo is Beni Suef. To the north of
Eeni Suef is Giza; to the west, the Fayoum; and to the south, Minya. Each
of the villages selected in both Kafr El Sheikh and Beni Suef was an agricultur-
al community typical of the area.

In Aswan the selected health units or centers and their code numbers
shown in parenthesis were:

health unit Kazan Sharq (1):
health unit Guzaria (2): the
were sampled;
health center Abu Rish Bahri
Mal Licta were sampled;
health unit Ga'afra (4): the villages of El Aratag, Shouna,
Masagien, Falaleha, Omarab, Ali Abu Karime, El Sheikh Garat,
Hedadoun, Hagar and Mahatta were all sampled;
health center Bimban (10) the villages of Kenisa, Abu Shari, Omda,
Mariab, Sheikh Mousa and Kabarra were all sampled.

In the Nubian resettlement area of Kom Ombo, the selected health units
or centers and their cone numbers were:

a) health center Ballana (5): the villages of Ballana 1,2, and 3
were sampled;

b) health unit Tushka (6): only the village Tushka was sampled;
c) health center El Malki (7): only the village of El Malki was

sampled;
d) health unit Kurta (9): only the village Kurta 2 was sampled;
e) health center Kalabsha (9): the villages Kalabsha and Abu Khor

were sampled.

The village of Kazan Sharq (1) is one of the most southern villages to
be found in Egypt. This village is comprised of Nubians of the Kanoose
tribe, and it should be pointed out that Kazan Sharq (1) and a few remaining
villages just to the north, are also populated by Nubians who, because of

were:

a)
b)

c)

d)

e)

a)
b)

c)

d)

e)

the village of Kakhor was sampled;
villages Gamma, Omrob and Harrob

(3): the villages of Mal Katta and
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their location downstream from the AHD, did not have to be moved when Lake
Nasser began to fill. Father, this small population of Nubians are living in
the same villages and the same homes that they were living in before the AHD
was built, or, for that matter, from the last century and before.

The villages located at health units an? centers 2,3, and 4 are communit-
ies typical of the area between Aswan and the .-om Omba plain and are located
on the eastern bank of the Nile. These communities are characteristically
found in high, dry, barren ground. Because the Nile valle y is so narrow in
this area, very little land is available for cultivation, and, therefore,
what is available is far too valuable to build on. The cultivated areas
are always found as a green strip between the village and the river, wit.-
the exception of Hagar in Ga'afra, which is located on a low barren hill next
to the river. In this respect, these villages are unlike the ones in the
Kom Ombo agricultural plain. From the northern point of the Kom Ombo plain,
continuing north, the narrow valley gradually begins to widen as it passes
through the next two governorates, Qena and Sohag. In these sites the
villagers live at a greater distance from the irrigation canals and drains
than villagers located in the delta or in Upper-Middle Egypt. Villages are
found within the cropped area with increasing frequency as one travels north
and east of Aswan into Qena and into Sohag. North of Sohag only a small
fraction of the rural population resides in villages located outside the
cultivated land, and these villages are often bounded on one side by their
fields. The health center Bimban (10), was selected to represent villages
typically built within the cultivated area. Six different villages all
located in Bimban markaz (center) were sampled. The Bimban markaz, seen on
the map in figure 11, is located on the western bank of the Ni.e valley,
almost directly west of Daraw. The villages are separated fro-. the Nile and
from the desert to the west by fields of sugar cane and wheat, and by palm
groves, etc.

The selection of the Nubian resettlement villages was based on the
previous study by Zawahry (1964). Each village that was surveyed in 1964 has
now been surveyed again for this study. They are Ballana (Fadiga) (5), El
Malki (Arab) (7), and Kurta (Kanoose) (8). In addition, two other villages
were selected: Tushka (Fadiga) (6) and Kalabsha (Kanoose) (9), to increase
the overall sample size.

DATA COLLECTION TEAMS

The primary data collection teams at each of the selected health units
or centers were comprised of a physician, a laboratory technician, a sanitar-
ian, one or two nurses and one or more aides. The team was led by the
physician whose responsibility was to implement the collection of data and
to ensure that all activities were completed according to the outlined
procedures (see Appendix 4). The cooperation and employment of the various
health teams was obtained through the Egyptian Minister of Health and through
the respective regional offices of the Director General of Health. The
director-general provided transportation to the sites and local security
approvals, and saw to it that the materials necessary to continue were
received at the study sites. In addition, a field supervisor, typically a
vice-director-general, was assigned to follow the day-to-day progress in the
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in the field and to work closely with the technical field supervisor (the
writer). Aside from developing the plan of operation, acquiring materials,
and training personnel, the role of the technical field supervisor wls to
coordinate the work at all levels at each of the twenty field sites.

The Egyptian Minister of Health assigned Dr. Baha Hashen, the director-
general of all rural health services as a team representative from the
ministry to the project. The EMH's services proved to be very helpful in
establishing communications, transporting materials, collecting data, and
obtaining cooperation of primary data collection teams.

The chief administrative team leader, Dr. M. Hussein, Dean of the High
Institute of Public Health at the University of Alexandria, developed the
administrative structure by which the various data teams and members were
employed and paid, and closely followed the day-today developments in the
field. In addition, Dr. Hussein obtained the necessary governorate approvals
and security permits and provided the laboratory space and personnel for the
analysis of the stool and urine specimens at the University of Alexandria.

REVIEW OF FACILITIES AND PREPARATION OF MATERIAL

The location for the examination of families was a rural health unit or
a rural health center. Each health unit (for outpatients only) and each
health center (small scale in-patient facilities available) selected was
assessed for facilities needed for the survey. If facilities or equipment
were lacking, they were obtained by the local field supervisor from the
respective director-general's office. For the most part, these services
were not needed as the health units and centers selected all had the required
facilities and were in working order. These facilities included:

a) a light microscope, monocular model, with at least low power
(16 mm focal length) and high power (4 mm focal length) objectives,
and related equipment - slides, etc. Often these were manufactured
in Czechoslovakia and were similar to Japanese Nikon models;

b) glass pipettes in sufficient quantity;

c) 250 cc glass conical flasks for urine sedimentation;

d) stool pans for the collection of stool specimens;

e) a hand centrifuge;

f) a balance for determination of weight and height.

The balances were made by Detect() Scales, Brooklyn, N.Y., U.S.A.; model
Detecto-medic or similar. Microscopes, balances and hand centrifuges were
placed in the health units and centers by UNICEF about 5 years previously in a
program t- update rural medical facilities in Egypt.

The addit.onal materials needed by the health units or centers for the
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recording of data and preparation of specimens were:

(1) printed data forms in Arabic;

(2) solution for preservation of stool and urine specimens;

(3) 10 cc plastic specimen vials or bottles;

(4) disposable applicator sticks for transferring stool specimens;

(5) permanent felt-tipped ink pens to label specimen bottles;

(6) a reference or methods guide for the correct procedure to be
followed during the survey.

Printed Data Forms 

The data forms for the clinical examination of the family, 'orm code 01;
and the data form for the examination of the house, form code 02; were first
translated into Arabic at the High Institute of Public Health. The same pro-
cedure was used for the environmental forms coded 03 through 12. (All data
forms and the methods guide are included in Appendix 2 and Appendix 3, respect-
ively, of part 1.) The translated forms were reproduced by mimeograph. At
the beginning of the field activities, all forms were reproduced at the High
Institute of Public Health. Over 8,000 forms of 01 and 02 were necessary.
Form 01 had three pages and 02 had four. Therefore, 56,000 sheets of paper
were required just for these two forms. It soon became obvious that delays
would develop if the forms continued to be mimeographed at the High Institute.
Paper, stencils, and staplers, were purchased and delivered to the local
director generals' offices, which took over the responsibility of providing
printed forms.

-Lata Form Design--

The data forms for the examination of the family were based in part on
the studies by Farooq and Nielsen (1966), Zawahry (1963), and Hussein (1972).
At each health unit, a guide for the correct completion of the data form from
the examination of the famil y was provided. This guide also included the
correct method by which all procedures were to be carried out for the collect-
ion of field data. The guide served only as a reference and was not a
substitute for instruction.

It should be pointed out, however, that special procedures were taken to
determine age. The determination of age in a highly illiterate population is
prone to error. Measures to minimize errors were adapted from Scott (1937).
Scott (1937) found that it was more accurate to place a person in an age-group
than to estimate the person's exact age. An age group sheet of 5-year age
groups (starting from 0-1) was distributed with the methods guide and instruc-
tion for use was given to the physician. Birth dates were recorded only when
government identification cards could be provided.

An attempt was also made to determine what medication, if any, the
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with 9.0 to 9.5 cc of nerthiolate-formalin solution adapted from the
merthiciate-iodine-formalin concentration technicue (MIPC) (Blag g , et al.,
1955). Ova, cysts and trophozoites in fresh stool specimens collected in
the MIF solution have been successfully preserved without deterioration of
descriptive cytological features for a ne gLer of years. The exact period
before deterioration begins is under study at the Naval Arerical Medical Research
Unit (NAMRU-3) in Cairo where the technicue was first developed. Instead of
adding iodine (Lugol's iodine) at the tine of preparation when the specimen was
mixed, as prescribed by this technique, the Lu gol's iodine was added after-
wards at the central laboratory iust before the ether extraction phase.
This alteration in technique, in addition, to the fact that approximately
0.05 ml of urine sediment was being added, did not interfere with the desired
staining intensity. By delaying the addition c) 7 Lugol's iodine at the health
unit or center, the amount of materials that had to he delivered was reduced.
This also assured that the Lu gol's solution used was fresh, as it begin- to
deteriorate as a stain after one week. Thus, the urine wes examined twice,
once at the health unit or center and once at the central laboratory.

EXAMINATION OF STOOL AND URINE SPECIMENS

All specimens were collected from each of the study sites and transport-
ed to the parasitology laboratory at the High Institute of Public Health.
At the laboratory, a team comprised of nine physicians examined the specimens.
The team was supervised by three senior lecturers of parasitology at the High
Institute.

All specimens received at the laboratory from a particular health unit
or center were grouped together. There was no intended order within the group
and a few specimens at a tim_ were selected forexamination from each group.
This ouasi-r3nder method helped minimize the biasing effect of individual
ability among the laboratory personnel.

The preparation cf a specimen for examination was as follows:

I) the specimen was mixed and poured through a layer of wet gauze into
a labelled centrifuge tube;

2) 0.6 ml of fresh Lugol's iodine was added to the specimen;

3) 4 ml of petroleum ether added in order to increase the specific
gravity of the ova and cyst by extracting the lipid fraction. The
tube was inverted and shaken vigorously;

4) the specimen was centrifuged for 5 minutes at 1500 rpm;

5) the top ether layer and fecal plug, and MIF layer were removed by
suction, leaving the sediment and about 0.1 ml of MIF solution on
top of the sediment;

6) the sediment was resuspended and a drop of this mixture placed ona
microscope slide, and covered with a cover slip;
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shown to the personnel, and it was emphasized tha': this was a procedure to
estimate error rather than a proficiency examination. All laborator-
personnel at the High Institute were closely followed and exhibited
proficiency in the identification of the various parasites. The helminth
ova are easy to identify as the! , are generally large and very characteristic
in morphology. Proficiency was assured by comparing sample specimens with
the NAYRU-3 laboratory.

SELECTION OF THE SAMPLE POPULATION

A systematic sample was taken at each study site. The unit of selection
was the family. All members of each family in the sample were examined.
From each study site about 200 families were selected systematically from
a list drawn up from the village or villages to t.e sampled that included all
the families of the village or villages and all the members of each family.
By selecting 200 families per health unit or center, a sample total of
a
pproximately 700 to 900 persons was estimated. The target sample size for

all study sites in both studies was between fourteen and eighteen thousand.
The family list was the sampling frame. For purposes of selecting the sampl-
ing unit (the family), the family was defined a .; a man, his wife or wives,and all unmarried offspring. This definition was easy to use and fairly
stable, i.e. the average number of persons per family did not vary greatly
from site to site, though in Upper Egypt, the families were somewhat smaller.
(Note that not all offspringof a selected married female may have been
examined.) All selected family members were accounted for. If a member
did not attend the examination, an explanatior of why the member was not
present was stated on the family examination form. No attempt was made to
replace those who would Lot come, were absent at the time of the survey, or
had died.

To make the selection of the families, an up-to-date list of family names
and members, or sampling frame, was required. Generally, a frame was
a'ailable but often out-of-date by four to five years. In order to avoid
delaying the start of the survey, the following procedure was implemented.
The total number of families in the old list was divided by 200. The number
obtained, for example 3.4, was rounded off to the next higher number and
added to one (two or three in other cases depending on an estimate of how
many new families would be added). In this example, with a starting list of
680, every fifth family would be selected starting from a random number
between 1 and 5. The frame would immediately begi-, to be updated, adding
new families at the end of the list, and the examination of the selected
families starting from the first selected and proceeding sequentially was
also begun. The up-dating was always finished long before the examination
of the first selection of families could be completed. The selection of
every fifth family according to this exam ple would result in an under-selection,
i.e. less than 200 would be selected. In this case, about 136 families would
be selected if 120 new families were added to the original list of 580. After
the examination of 136 families, 64 families would have to be reselected
from 664 remaining unselected families by selecting every tenth family. Re
selection being made without replacement, a total of 202 families would be
selected and examined. This approach was used throughout the study, with
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two or more samples none or more r,:selections) from each site being taken in
this fashion. Each selected family was cirdled and serially numbered in the
list of family- names and members.

The serial nv.nber for the family became the serial code number for that
family. The members of the family were listed serially starting with the
first person examined on the family examination data, form 01. This gave
each individual that was examined in the survey a unique code number corpri;-
ed of the number of the village, the family serial code number, and the
individual code number within the family. The code number 01,001,01
identifie, the first person in the first family selected at the health unil:
01, Kazan Sharq. The health unit or center code number and the famil y serial

code number were used to identify the data froms 01 and the housing data forms
02. The data form 02 was completed for each house of each of the selected
families. These forms were matched with the family 01 forms by co ping the

02 forms with the health unit or center number, the house number, and
family serial code number. The same sample size (200 families) was used
throeghout the survey, rather than selecting a given proportion of the pop-
ulation at each site. Therefore, the sarpling fraction varied from site to
site. This was done for administrative reasons, and because it was desired
that the completion of the survey of the familes and the environment be
roughly during the same period of time at all sites. The reason for this was
that by carrying out the survey at the different sites over the same period
of time, the possibility of seasonal variation of the parameters measured
between the sites would be negated.

It was estimated that 200 families would yield a samp?e of about EDO
individuals. This sample size was felt sufficient to give the estimates of
the various parameters sampled with adequate precision at each site. The
systematic selection of families was used is opposed to a purely random
method for two reasons: 1) the systematic selection more often than not
gives greater precision. With a systematic selection, no isolated creep's,
individuals, Pr houses are left unrepresented in the sample, as might in-
advertently he;:pen with a random selection; 2) the selection of the families
for examination could proceed immediately without waiting for an up-dated

family list. A random samp le would be impossible to select before the list
was completed because the added group would not have a known possibility cf
being selected in the first round.

EXAMINATION OF THE ENVIRONMENT AND THE POPULATION

Before th) survey could begin, each health unit or ,:inter had to receive
the necessary materials and the personnel had to review the methods for the
correct filling in of the data forms and the correct method for preparing
the stool and urine specimens. The up-dating of the family list was always
the first activity, followed by the selection of the families. In order to
obtain the cooperation of the village members, a meeting was held with the
village council, the local physician and the field supervisor, to explain
the purpose of the survey and solicit the aid cf the council to overcome any
difficulties. On occasion, the director-general of the governorate attended
these meetings. Only after the personnel at the health unit or centershoweJ
proficiency with the different aspects of the data acquisition, was the
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forms agreed with the actual conditions;

5) a check to see if all the families in the village were included in
the family list. This was done by going to the village and randomly
selecting a Louse to see if th_ occupants were listed in the book.

no occasion was a family located that had not been included. It
should be pointed out that 1) the sanitarians are well-trained in
this respect; and 2) they were often residents of the village who
knew the villa gers well, and were actually related to many of them;

6) to review an' problems or obstacles being met and to resolve them;

7) to review the general progress, and to determine if the health unit
or center was on schedule. Since only part of the working day could
be allotted to the examination of the family members or the environ-
ment at the health unit or center, it was requested that approximately
20 persons per da y , or five to six families, be screened at a time.
The examination of the families and their environment at each site,
which was to be completed in about three months, was actually
complete after five months;

8) to review the method of examination of the selected family members.
This was done by observing the completion of the family form 01,
with the physician at the health unit or center during a visit when
examinations were being carried out. First, a family that had been
examined just prior to arrival was recalled and re-examined, while
checking the completed for for discrepancies. Secondly, the com-
pletion of the family form was followed through on a family who had
not been examined. This was especially helpful in detecting errors
in obtaining and preparaing specimens. Idiosyncratic procedures
were noted during this time. Those which did not in themselves
affect the collection of data were usually allowed to continue,
as changing procedure would risk causing errors;

9) confirmation of the methods used at the health unit or center for
completion of the environmental data forms were reviewed in the
same fashion as was employed for checking the housing forms;

10) on occasion, persons or families would come to the health unit or
center requesting to be included in the examination. If the person
was elderly and a relative of a selected family or a village leader
who had not been selected, forms were completed and specimens taken.
:to code numbers apart from the health unit number were given to
these individuals. Data from these forms were not included;

11) an inventory of all the materials;

12) one of the most important checks was to see if the specimens of
stool and urine were correctly examined, prepared and labelled.
From the very first it was stressed that the right stool and the
right urine be placed in the right bottle in the corrent manner.
(The correct procedure was outlined for the laboratory technicians
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in Arabic.) This procedure was reviewed frequently at the health
units and centers at the time when specimens were being provided
by the selected individuals.

DATA MANAGEMENT AND ANALYSIS

For this study , 3,859 house data forms were executed for the examination
of the dwelling units. An almost equal number were completed for the examina-
tion of the family. About 400 data forms were completed for the various
environmental aspects of the village sites. Exactly 15,665 stool specimens
were received. Ultimately, over 40,000 cards were keypunched.

When raw data in these quantities are obtained, major efforts have to be
made to keep the data from being misplaced, lost, or damaged before it can be
processed. This was aggravated by the distances involved between the 20
different study sites, as well as by the lack of good communication systems.
invariably, staff at the health units faced problems after actuall y starting
the survey that were not anticipated during the training phase. !!c pst often
the problem was solved by a change in coding procedure which did not affect
the final accuracy. For example, on the housing form (02), in an unantici•ated
situation, the correct answer reouired the selection of more than one number,
although only a single answer had been anticipated, and only one box had been
provided on the data form. The examiners sim p ly wrote in two numbers, or what
ever the combination may have been, in the given box. This alteration was
easily handled when the coding sheet was designed. The process was not always
as uncomplicated as this and new combinations necessitated redesigning the
code sheet-;.

To minimize problems of data management, a complete inventory of the
number and amount of materials delivered and received from each study site
was kept. Before data forms were accepted, they had to be checked for complete-
ness, consistency and accuracy.

All completed forms were packaged and delivered to the Cairo University
Statistics Center. Code sheets were designed, tested, and redesigned. The
final coding sheet for a particular form was reproduced at the center by offset
printing.

Before transferring the data onto code forms, a code book or code key was
developed for each type of data form. The questions on the family examination
form 01 concerning diagnosis anc medication received were the only examples of
truly open questions, and required continued updating of the code book. The
greater part of the coding was simply copying a selected number onto the code
sheet.

Coded data were verified on a sample of forms from each site before
punching. Punching formats were desizned from the code sheets, i.e. data
were punched directly from the code sheet. At the computer center printed list-
ings of each site were made and checked against a sample of original data forms.
For listing the data on magnetic tape, the punched cards were sorted by site,
family and individual, and a file on magnetic tape was created for each category
of data form.
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A series of Fortran IV programs were written at the Cairo University
Statistics Center for use on a Data General 'Nova' computer. These programs
were for:

1) preparing list"ngs of various sub-sets of data;

2) basic tabulations of important variables in the data set. A number
of tabulations were used to follow the work in the central laboratory,
and were designed specifically to detect errors and inconsistencies
made by the laboratory workers;

3) sequencing, matching, and renumbering of specimen data;

4) validating and examining the consistency of coded data;

5) eliminating duplicates in the specimen data; and

6) writing the data set onto magnetic tape files.

The complete data set stored on magnetic tape was transferred to the
University of Michigan's computing center for continued analysis. At the
University of Michigan, the Michigan Terminal System (MTS) and the Michigan
Interactive Data Analysis S ystem (MIDAS) were used to:

1) re-edit various sub-sets of data based on the results of verification
programs run in Egypt;

2) match and merge the data from the family examination with the data
from the specimen forms and housing forms for the creation of a master
data file; and

3) to complete, following step number two, the descriptive analysis and
the assessment cf relationships between variables in the data were
completed.

Adjustment Scheme 

Since the sampling; fraction and the age structure of the sample varied
from study site to study site, an estimate of prevalence made by simply adding
together all those infected and dividing by the total number sampled in a given
area, for example in Kafr El Sheikh, would be incorrectly weighted. To adjust
for this, a procedure was formulated using a series of MIDAS commands. An
estimated number infected was calculated for each age-sex group for each
site in a given area of study. The age-sex specific prevalence at each site
was used to make these estimates. The estimated numbers infected in each age
group for each site were added together and divided by the sum total of the
population of all villages studied in the area. This result was the adjusted
age-specific prevalence. The sum of all these estimated to be infected,
divided by the total population from all sites, equalled the overall adjusted
prevalence for a given area. Sex-specific adjusted prevalences were calculated
using the same procedure, but selecting only male or female cases.
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CHAPTER V

RESULTS AND DISCUSSION

PARASITIC INFECTIONS

The general overall crude prevalence in the samples of the four major rural
study areas; the north central delta, Upper-Middle Egypt, Upper Egypt, and New
Nubia has been determined. Table 9 is a master table showing the percent
positive by each village site for all parasites screened for in the examination
of the stool. This table also includes data obtained on the presence and type
or absence of a latrine and whether or not it was used, and data on the number
of persons per house. A separate table, Table 10 , was prepared to show the
distribution of water supply in ti,e different study areas or regions. The
number of persons per standpipe (a public spigot) by village, however, is
given in Table 9.

It should be noted that the different categories in Table 10 are not
mutually exclusive. Each cell in the table could reach 100%. The percentages
sncwn simply indicate a preference of water source. For example; in the first
column, 90% of the population in Kafr El Sheikh stated that their drinking
water was obtained from public standpipes; 19.4% cited the canal as a source
or at least 9.4% obtained drinking water from both sources. (When significant
tests were used to determine if the source 01 water was related to the
prevalence of a specific parasite, this "overlap" was corrected for by select-
ing a program which created exclusive categories and eliminated cases which
had claimed more than one source.)

The results of Table 10 clearly demonstrate the demand for protected
water sources. The corresponding figures in Table 9 show the number of
persons per standpipe and reveal the intense use placed on these sources. The
lowest number of persons per standpipe was 85; some villages had no piped sources
at all, and the overall means of 407 persons per standpipe in the downstream
study sites is somewhat higher than that suggested by Furina (1975). Obvious-

ly s .ch an intense competition for protected water supplies limit its useful-
ness and potential benefit. Although the data in Table 11 do not strongly
suggest a relationship between the prevalence of the helminthic and protozoan
parasites, except for the schistosomes, every attempt should be made to improve

and expand this service.

The infection of the
remarkably low, as can be
H. nana (dwarf tapeworm),
(pinworm) were low in all
only moderately elevated
The Entamoeba infections

sample with helminthic parasites was found to be
seen in Table 9. The prevalence of hookworm,
Taenia (beef or pork ta peworm), and Enterobius 
study areas including the Nubians. Ascaris was

in the Nile Delta study sites (8.4%) but not elsewhere
were by far the most prevalent and were found consist-

•
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ently high in all study sites.

It became apparent very early in the examination of the stool specimens
that the helminthic infections, Ascaris and Ancylostoma were being detected
at a frequency much lower than expected. A quick glance at Table 2 shows
that both infections were much higher in the past. The expectation that
higher frequencies should be observed resulted in a close evaluation of the
MIFC technique and its employment. The MIFC protocol was reviewed as well as
the cytological features of the respective ova. Both aspects were found to
be correctly used, as neither method truly qualifies as a technically diffi-
cult procedure. Furthermore, the genus Entamoeba was readily and frequently
identified in the specimens as well as the helminth S. mansoni. Specimens
obtained elsewhere and known to be positive for either Ascaris or Ancylostoma 
were correctly identified without fail using the MIFC procedure.' The con-
clusion is that these two helminthic infections, Ascaris and Ancylostoma,
:lave decreased in our sample sites over the period of a decade. (The time
span between this study and the most recent historical data is 10 years.)

As was pointed out, direct comparisons between prevalence studies in
Egypt are limited. However, the differences seen between this study and
past studies in regard to these two helminthic infections is cramatic and
too great to be explained on methodolcgical differences alone. The past
evidence clearly points to a much higher prevalence. Assuming that the
sample sites studied here were not freakishly typical, and the prevalence for
these two parasites have indeed fallen, then the most probable explanation
for decreases in the infections is the wholesale distribution of pharmaceuti-
cals such as piperazine. All rural health centers and units stock this drug
and prescribe it frequently at little or no cost to the patient. Furthermore,
this drug was frequently sited on the data forms as having been prescribed
within the previous year of the study.

The exposed foot is the classic portal of entry by the infective larvae
of Ancylostoma. For a number of years now, cheap plastic footwear has been
available to the pop ,ilation in general and especially to the lower social-
economic classes. The use of this footwear breaks the hookworm transmission
cycle. The readily observable use of plastic footwear, of any kind, through-
out rural Egypt has no doubt contributed to a decline in the prevalence of
this infection.

There were significant differences between study sites in a given area.
Notable is the hookworm distribution in Aswan where the non-desert villages
of Bimban (10) had more hookworm (1.2%) than any of the other "desert type"
villages. Also interesting is the decrease in Ascaris infection outside the
delta. Although the prevalences are much lower, the distribution still
parallels that found previously by Scott (1937a), i.e. decreasing from north
to south. No significant differences Jere seen between sexes or age for
Ascaris infections. Prevalence in the very young ages were as high as the
older ages. Unique age or sex distributions were not noted for any of the
parasites investigated. (The tables depicting age-sex prevalence relationships
and other descriptive aspects are included in an appendix for tables.) This
rather unusual arrangement for tables was prepared because of the very large
number of tables prepared for this report, greater than one hundred. The
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cases of hookworm infection were seen in Old Nubia (Table 2). Seven cases
were detected by this study; perhaps as results of the increase in sample
size over the one in 1964 by a factor of four.

TABLE 15

A Comparison of Parasite Pre valence (%)
Before and After Resettlement in Nubia

PARASITE i964
*

197;5

Ascaris lumbricoides 6.6 2.3
Hymenolepis nana 7.7 5.5
Enterobius vermicularis 0.1 1.4
Taenia sp. 0.1 0.0
Entamoeba histolytica 3.2 7.5
Entamoeba coli 34.3 48.6
Giardia lamblia 2.7 9.7

After Zawahry, 1964.

Overall, there was very little meaningful change in the prevalence of
these parasitic infections. Except for Entamoeba, the prevalence levels were
favorably low before an:latter resettlement. It was expected that the in-
creased crowding necessitated 'Dy the res?.ttlement plan would result in an
increase in a number of commun.:cable infections ir.cluding the parasite dis
eases mentioncd here. The slight increases seen in the protozoan infections
may be a result o this change in living conditions. This increase can only
be considered alarming if it indicates a continued upward trend. Follow-up
surveillance is needed however, before this can be determined.

ENVIRONMENTAL FACTOPC

Critical environmental measures such as water supply and eater disposal
were analyzed in the previous section under Parasitic Infections in a brief
attempt to establish a relationship or association between these two variables.
There are other interesting descriptive features concerning the water, waste-
water and other environmental variables that were measured and should be
elaborated on. (The details of the environmental data eau be found in the
appendix for cables; subheading Environmental Measures.)

The outstanding features, however, are the fact that protected water
supplies are present in almost every Egyptian village, and more rural houses



in the sample had a latrine than did not. Two of the three village stand-
pipes relied heavily on ground water raised by handpunps. Only the villages
of Kazan Sharq (1) did not have some type of protected source and wereforced to
carry from the river bank. Even here, public standsipes were being installed
as the field activities for this study were closing in the fall of 1976.

THE NUBIANS

In terms of water, wastewater and housing, the Nubians benefited by
their relocation to Mom Ombo enormously. All the new houses have electricity
or have readily available points for connections into the village supply.
Many homes, especially in Kurta (8), sprout television antennae. (Most
villages of rural Egypt now have at least sne television set, usually located
at a village tea house. Small cheap battery-driven radios are also common
and provide the creative environmental health worker with an important mech-
anism for the development of environmental health education and awareness.)
All Nubian homes have latrines and the only source of eater for the new
Nubian homes is from public standpipes. Flmthermore, the Nubains now have
access to the medical care system through the rural health centers and units
found throughout the resettlement area. Schools, social centers and club
buildings have also been provided. The mere fact that the Nubians are no
longer a remote population, difficult to travel to, and remote from the
mainstream of Egypt's overall development, Is an environmental improvement in
itself. It is unfortunate that many Nubians have voiced a desire to return
to old Nubia by establishing new settlements along the shores of Lake Nasser.
To do so would: (1) dangerously expose them to schistoscmiasis transmission
via the Lake Nasser fishermen who have been found to have a high prevalence
of this infection in their own groups (Dazo and Files, 1971); and (2) to
provide a mechanism of malaria transmission from the Sudan into the down-
stream populations of rural Egypt (not to mention the devastating effect
malaria would no doubt have on their own populations).

THE DOWNSTREAM STUDY SITES

Upper-Middle Egypt (Beni Suef) had more persons per standpipe and fewer
homes with latrines than did the other two downstream study areas, 928 and
64.6% respectively. It is interesting that the multiparasitic infections
(Table 13) are higher in this area also.

The typical village house in the three downstream study sites was made
of mud brick with a packed earth floor. Stone, red brick, or mud and red
brick were also common. Few houses examined stood alone. Many ware bound
on three sides (65.2% in El Hamra (17), Kafr El Sheikh) and reflect the close
housing patterning necessitated by a limited amount of agricultural land,
characteristic of Egyptian villages, towns and cities. Actually, crowding
(persons per room) is less severe in the rural areas than in the urban ones.
(Obtained from the results of comparing figures from this study with data
collected by the 1960 census; Capmas.) Although conditions have changed since
1960, the direction has been entirely toward the urban centers. Severe
crowding conditions in the home could not be described for Aswan and Nubia
even if the rooms of these homes ,ier3 smal.. The stable (used for chickens,
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rabbits, ducks, goats, etc.), when located within the confines of the house
(typically adjoining the courtyard), is a serious environmental hazard. Most
homes in Kafr FA Sheikh or Aswan had them inside. The Nubian homes were
designed with 5nside stables.

The stable floors are intense fly-'_- :reeding areas and are used in some
homes as a handy and secluded location for defecating (Headlee, 1933).
It is obvious that the transmission ofanumber of communicable diseases,
including several infections not measured by this study, could be enhanced
by the presence of the stable. The stable is an important site for improve-
ment and must be included in environmental health programs. Currently, they
are not.

Related to the stable and domestic animals is cooking with dried dung
cakes. A detailed assessment was made on what different types of fuels were
used for cooking. Dung alone was used most frequently in Beni Suef, and
dung in combination with some other fuel (kerosene or ch.rcoal) was by far
the most commonly sited source of cooking fuel. Fewer studied homes in
Aswan cooked with dung than in the other downstream sites. It appeared that
if other cooking fuel, besides dung, could be obtained it war preferred.
Every attempt should be made to 11 ,-. 1p the villager exercise this preference.

Animal waste may frequently be dumped in the street, in the yard or
stable (where it originated), or sometimes in the canals. The street, where
all village household wastewater is disposed, als( is the most common site for
dumping animal waste material. In the dry, hot south of Upper Egypt, desica-
tion remedies a sizable proportion of this problem. In the delta, especially
during the wetter months, the unpaved village streets may become almost septic
and impassable.

An encouragable number of homes were painted (ihside, outside, or both)
and many had electricity. The villages of Aswan, of course, benefitted most
from the nearby location of the High Dam, but the results indicate that rural
electrification programs are extensive and most likely growing. There was at
least one or more television sets in every village.

The pit latrine was the type of latrine most frequently seen and by far
the major of these latrines were sited as inside the house. Only in Bimban
(10) were latrines most often located in the stable. Some had latrines and
did not use them, especially in Mahalet Isoussa (19), Kafr El Sheikh (17.0%).

The shortage of water for the home is interesting. Throughout the
country-side, and seen also in urban locations where people congregated, are
zirs or large earthenware water containers. These containers hold about
20 liters, have tapering pointed bottoms, and are slightly porous. Because
of the pointed ends, various types of support structure are necessary, for
the vessel will not otherwise stand. Furthermore, the vessel is supported
so that the pointed tip does not touch the ground. The zir whe ,, full,
"sweats", that is, small amounts of water seep through the pores and blankets
the vessel in a wet film of water that collects at the pcanted tip and is
used for drinking. The "sweating" also provides a measure of coolness to the
container due to rapid evaporation in the hot and dry climate of Egypt.
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Water for drinking is also obtained directly from within y, more often than
not, a tin can. Some zirs have lids.

Over 95% of the home- stu .Eed ^ad zirs and used them to store water
collected either from standpipes, hindpumps, canals or other sources. Even
homes with piped in water supplies (for example, a single tap in the court-
yard) would us, the zir lc store the family's water supply. One might wonder
why water would be stared in an earthenware zir when a piped source it
availa.p le.The reasons are (1) because thewater supply via the pipe is
erratic; (2) the water from the zir is cooler; and (3) in the opinion of the
rural Egyptian who has been drinking from the zir all of his or her life--
water tastes best from a zir. All water that comes into the house, where it
was used for drinking, cooking, washing, laundry, etc., passes through the
zir storage container. From ?erscnal observation, it seemed that bigger
hous .,s and families had more zirs. The investi gat...rs were often told that
the dried pit of the apricot would be ground into powder and ed 4e d to the
turLid water of the zir, apparently as a coagulant. These points are made
because any health improvement program must consider the hygienic character-
istics of the zir, and the role it plays in the rural Egyptian household.
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