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NOTES

Despite the tremendous achievements in child
welfare, the reduction of child mortality and the
control of gastro-intestinal diseases, it cannot be said
that nothing remains to be done. In a number of
places, for instance, there is still a shortage of
children's beds in hospitals. Whereas in the cities
there is an adequate number of paediatricians, there
is a lack of them in the rural areas. This problem

must be solved in the very near future. As yet the
manufacture of dried milk products, mixtures and
concentrates for children is still inadequately
developed, and this is another task which must be
solved within the next few years. This will make it
possible to achieve still better results in reducing the
rate of sickness and death from gastro-intestinal
diseases among young children.

Epidemiological Methods Used in the Study of Infantile Diarrhoea
in Israel *
by P. YEKUTIEL, M. D., Director, Division of Epidemiology, Ministry of Health, Israel; Malariologist,
Division of Malaria Eradication, World Health Organization, Geneva, Switzerland

Efficient prevention of a disease, infectious or
other, in the community depends in the first instance
on sufficient knowledge of the epidemiological
factors and on a quantitative assessment of their
relative importance. Even in infectious diseases
with a well-defined biological, etiological agent, the
role of the latter in the composite epidemiological
picture may sometimes be less important than that
of environmental and host factors. The over-all
failure of efficient prevention of infantile diarrhoea
must be ascribed to a large extent to the lack of
knowledge of its epidemiology, the study of which
is confronted at the outset with two major obstacles:
(a) the clinical symptomatology of the disease in its
various degrees of severity is not easily defined, and
for this and other reasons quantitative assessment of
morbidity (number and duration of attacks) is
fraught with considerable difficulties; (b) the role
of various bacterial agents in the etiology of infantile
diarrhoea is by no means established. As has been
said, even in diseases with a proved specific causative
agent, conditions favouring their spread and other
factors influencing their epidemiology require a great
deal of study. With such diseases, at least, laboratory procedures can be used for confirmation of
diagnosis and as an auxiliary method for measuring
prevalence. In the case of infantile diarrhoea, the
uncertainty in regard to its etiology makes the
study of its epidemiology doubly difficult-though
in our opinion by no means impossible.
* Note submitted to
the WHO Study Group on
Diarrhoeal Diseases, November 1958.
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Infantile diarrhoea constitutes an important
public health problem in Israel, and it was felt in
the past years that the expanding maternal and child
health services were in need of more specific guidance
as to possible means of its prevention-guidance
that could not be given without previous epidemiological studies of the factors involved. Such investigations were begun in 1954 in the form of a pilot study
lasting four months and were then continued in
1955-56. Although the analysis of the data collected
has not yet been completed, it is hoped that an
account of the methods of study adopted may be
of some interest.

Background
Methods for the study of epidemiology of infantile
diarrhoea have to be adapted to the conditions of
the country or area in which they are undertaken.
The principal conditions to be taken into account
are:
(a) the general level of morbidity and mortality
from infantile diarrhoea;
(b) the social structure of the population; and
(c) the framework of existing facilities of medical
and public health services.
This note dealing primarily with epidemiological
methodology, extensive statistics will not be given
on morbidity and mortality, but the following
figures may help to draw in the background against
which the methods used may be viewed.
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Over the period 1950-56, mortality from the
diarrhoeal diseases in adults and children over
2 years old was generally low, with an annual average
of 5 per 100 000. In children under 1 year of age,
however, the rate in 1950-52 ( a period of mass
immigration from Asian and African countries, in
particular) was 7-8 per 1000; largely through improvements in environmental conditions and an energetic maternal and child health programme, this
had been reduced to 4-5 per 1000 by 1954-56.
Mortality among children 1-2 years old was slightly
lower and followed the same trend.
Morbidity among children over 3 years old and
adults may be judged from the notification rate for
bacillary dysentery and " clinical " dysentery, which
stood at about 50-60 per 10 000 throughout the
period 1950-56. For infants and children 3 years old
or under, on the other hand, diarrhoea morbidity
constitutes a formidable public health problem.
A field study conducted over a four-month period
in 1954 among 700 children aged 0-3 years of
families who had immigrated since 1950 and were
living in semi-rural areas showed an attack rate
of 1.62. per child. Among infants under 6 months old
and children 2-3 years old the attack rate was half
(approximately 1) that at ages of 6 months to 2 years
(approximately 2).
As to medical care facilities and public health
services, it may be said that the maternal and child
health centres (largely run by the Government)
are now so fully organized in Israel that, at least
in the rural areas, they care for practically 100% of
the mothers and infants in the population. Comprehensive medical care, especially in the rural
areas, is equally complete, but is provided in a
different organizational framework (health insurance, workers' sickness fund). With this background it was possible to organize the special study
project within the framework of existing maternal
and child health stations with special additional
personnel. In this way not only could the over-all
cost of the study be reduced, but the experience of
the regular maternal and child health personnel,
their knowledge of the population and the latter's
existing ties with the service could also be turned
to good account.
The social structure and living conditions of the
studied populations may be shortly described as
follows.
All the families included in the project had immigrated to Israel after 1949. (The reason for this
selection was that it is in this large sector of the Israel
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population that infantile diarrhoea constitutes the
most urgent problem.) The majority of these families
had come from Iraq, Morocco, Yemen, and Iran,
smaller groups from Egypt, Tunisia, Libya, Turkey,
Romania and Bulgaria.
Two types of locality were included in this study,
one locally called " Maabara ", which is a semipermanent camp-like immigrant settlement, the
other really a smallholder settlement for immigrants.
In the Maabara, families are housed in wooden huts,
one per family, with one or two rooms according
to size of family. In the smallholder settlement,
housing consists of a small concrete house per
family with one or two rooms according to size of
family. Huts or houses in each locality were almost
completely uniform in construction. Some details
on water supplies and sanitary facilities are given
below.
Economically the population in this study belonged to a low income-group. On this aspect too
some more details are given below.
Methods of study
Approximately 1000 infants and children up to
the age of 3 years were included, representing the
total population in that age-group of five localities.
Well over three-quarters of the children lived in two
large Maabaras. The study period was originally
intended to cover one calendar year, but was
eventually extended to 17 months. One year was
considered the minimum required for the evaluation
of the environmental factors of climate and season,
and the host factors of nutritional status and physical development-a view that had been confirmed
by experience in the 1954 pilot study.a The data
that were to be collected during the observation
period are reflected in the individual questiormairerecord-sheet kept for each child, which is reproduced
here in translation from Hebrew and to which we
shall refer repeatedly.
Evaluation of morbidity (or mortality). Factors in
the epidemiology of infantile diarrhoea cannot be
analysed without exact data of the morbidities to
which they refer. The morbidity should be recorded
as completely as possible and standardized in a way
which makes it possible to compare differences
and changes. (This rule seems to be self-evident but
is stated here expressly as it is not always followed
in field studies published.) In the case of infantile
a Yekutiel, P., Peritz, E. &
Mandil, J. (1958) J. trop.
Pediat., 4, 175
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STATE OF ISRAEL
MINISTRY OF HEALTH
DIVISION OF EPIDEMIOLOGY
Date of starting questionnaire

Name of locality

Survey of Infantile Diarrhoea

Questionnaire No................
Father's name

First name

Surname
Exact address (mark number of hut

or

house)

.... .

Date of birth

Sex

Country of birth

infant

Country of birth parent
-

Date of parents' immigration

Of these,

no.

..................

of children (give ages)

...

Occupation of mother............. ....................
Date of taking

up

residence in the locality

No. of

...

No. of persons in home

rooms

.........

Occupation of father

Person looking after the infant

................

..................................

Date of

.....................................

leaving locality

Feeding of infant
months
- 8-11- 2milk 5 6 7 8 9 10 11 12 1 2 3 4
0111
10 1 4 Type of ml
.
~~~~~~~7
Are food articles covered ?
Breast
Mil k powder
Is there a special food ?
place for keeping eati ng utensils?
Dairy milk
Other milk
Are utensils kept clean?
No milk
Are remains of food left about?
_
Are perishable foods left in iceS- 8- 11- 2Co-opertion of mother
box without ice?
7 10 1 4
Visits MCH centre regularly?
Screen ?
S
.
Protection
Follows instructions ?
against flies F I it-spray ?
Neglects infant ?
Nets ?
Unable to care for infant
Present, not covered
properly because.:
Present, covered
Refuse bin
Not present
Low I. Q.
Too many children
Regular
Work outside home
Supply of ice Irregular
Other reasons, (specify) _
None
Where are clothes for laundry kept? .......... ..................... Objects to instructions because

Sanitary condition of home

LI.....................

WHO 9354

The person to whom the questionnaire refers is called the infant " throughout, although children up to the age of three
years are included.
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Weights

May June July Aug. Sept. Oct. Nov. Dec. Jan. Feb. Mar. Apr. Birth weight

Date
Weight

DIARRHOEA REGISTER
1

2

3

4

5

6

7

8

9

10

11

12

Type of diarrhoea
Doctor's diagnosis
Other diseases
Laboratory finding
Date of onset
Date of termination

Hospitalized (date)
Returned from hospital (date)
Type of milk consumed
immediately before attock

Type of diarrhoea
Doctor's diagnosis

Other diseases
Laboratory finding
Date of onset
Date of termination
Hospitalized (date)
Returned from hospital (date)
Type of milk consumed
immediately before attack

Other acute diseases and dates of onset

Chronic diseases
Remarks

Signature of nurse ...

..................................

WHO

9355

10
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diarrhoea in Israel, mortality is of little value for
the evaluation of differences, since, although it is
high enough to justify increased effort for further
reduction, it is too low for epidemiological evaluation.
The rate of hospitalization for infantile diarrhoea
could also not be used for this purpose. It is on the
whole very high in Israel, but it is greatly influenced
by factors that are not directly related to morbidity
or pathology, such as social-economic status of the
population, medical facilities available in loco,
hospital beds available in certain places or at certain
seasons, etc. As to morbidity itself, although most
infantile diarrhoea cases are probably seen in the
various clinics, notification of such a type of disease
can never be reliable enough for serious scientific
evaluation. It was therefore necessary to observe
and record morbidity by follow-up carried out by
special personnel assigned to the field study (public
health nurses). Both the number of attacks (referred
to as " spells " of diarrhoea in our previous publication, and as "episodes" by Floyd and his coworkers in Egypt), and the duration (i.e., the number
of days with diarrhoea in every attack) were recorded.
We considered that the influence of host factors
might be felt more in the duration than in the number
of attacks. In our pilot study we found that there
was a close parallelism between duration and number
of attacks and we therefore eventually presented the
results in figures referring to the duration only. But
it was felt that in the longer present study it would
still be advisable to evaluate both.
The first requirement for recording the morbidity
was, of course, a clinical definition as to what
should be regarded as diarrhoea for the purpose of
the study. After consultation with paediatricians and
experienced maternal and child health nurses, the
following definition was adopted:
Three or more stools within 12 hours, or a single
liquid stool with blood and mucus.
The procedure for observing and recording was
as follows. Every child was to be seen by a public
health nurse once a week in order to inquire whether
diarrhoea had occurred within the past week or was
still present. In the case of the mother appearing
with the child for a routine visit at the maternal
and child health station during the week, no special
house visit was required. Whenever an attack of
diarrhoea was found, the child was visited at home
by the nurse every day until two days after the
termination of the attack.

We should like to give some examples of the
pitfalls and difficulties encountered even in this, as
it would seem, well-defined and well-organized
procedure. It was found, for instance, that the
statement of a mother that the child suffers from
diarrhoea cannot be accepted at its face value. In
case of diarrhoea, families can obtain rice or ground
rice at very low cost by recommendation of the
maternal and child health station, and some mothers
sought to obtain this advantage without clinical
justification.
The increased frequency of visits by nurses in
the framework of the study constitutes by itself a
factor influencing the duration of an attack and
perhaps even the prevention of future attacks.
A nurse cannot very well be expected to visit a
home without giving instructions as to oral rehydration and diet and food hygiene. In order to
eliminate this factor, we once considered using
sanitary inspectors for a part of the routine visits,
but did not adopt this method because the decision
on whether a few loose stools represent a real
attack of diarrhoea or not could only be made by
a person with experience in the matter, such as
a nurse. As to the method of recording the diarrhoeas, we refer to the second page of the questionnaire, the Diarrhoea Register. It will be seen that
allowance was made for the recording of 12 attacks
during the study period. Our pilot study had shown
that an average of approximately four attacks per
year could be expected and that more than 12 attacks
were rather an exception. It will be seen that
allowance has been made for recording other concomitant diseases in order to evaluate the proportion
of secondary diarrhoeas caused by parenteral
infections.
Laboratory findings were eventually not recorded
as envisaged in the questionnaire sheet, but by a
different method which will be discussed in another
paragraph.

Evaluation of sanitary conditions. Recording of
items under this heading has been allowed for on
the first page of the questionnaire, left column.
It will be seen that the various details of this complex factor should be recorded repeatedly for a
three-month period at a time. This has been arranged so as to make it possible to evaluate changes
occurring in these conditions during the total period
of observation. It will be seen, furthermore, that
no allowance has been made for the recording of
such basic sanitary conditions as disposal of excreta
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(sewage or otherwise), and type of water supply.
These basic conditions were completely uniform
for all houses in each locality and are therefore
recorded only once in a special sheet describing the
locality. In the Maabaras, basic sanitary conditions
were roughly as follows: one water tap outside
serving two houses (=two families); earth latrines
and showers in outhouses, each structure again
serving two families. In the smallholder villages,
water taps were inside every house, while showers
were inside some houses and outside others. The
localities with houses with showers inside usually
also had water-carriage lavatories while the others
had earth latrines.
In the individual questionnaire stress is laid on
personal habits of hygiene of the family concerned.
A word of explanation may be needed for the item
" Are perishable foods left in ice-box without ice ? "
This item was marked for special recording because
of the regrettable habit often encountered in this
type of locality in Israel of buying ice-boxes but
not using them for their proper purpose and
keeping foods locked in them without ice, which
is, of course, worse than leaving food in other
types of cupboards permitting some access of air.
Of the pitfalls and difficulties in the evaluation
of the sanitary factors, we should like to mention
here only one. If such evaluation is left to rare
visits of persons not familiar with the people, it
may well happen that, for instance, dishes are
found unwashed at such a spot visit, and this fact
be marked against the family. In reality this may
be a family and a mother with rather good habits
as to cleanliness, including the washing of dishes,
but the visit may have taken place at a time when
dishes could not possibly yet have been cleaned
within the general daily scheme of the household.
Our nurses, visiting the houses on many occasions,
and knowing the families well, were able to distinguish between a chance finding and a true finding.
Type of feeding (see questionnaire, first page,
right side). Here the status has to be recorded once
every month as it is in the nature of things that
changes in feeding occur regularly and more frequently than, for instance, changes in the sanitary
conditions. In the course of the earlier pilot study
some interesting and significant differences in diarrhoea morbidity according to the type of milk
fed were found. One of the surprising results was
a higher morbidity associated with infants fed with
formulas made from milk powder than with those
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fed with dairy milk, although the low sanitary
quality of dairy milk was known. As the heavily
subsidized milk powder is much cheaper than the
dairy milk, we suspected the influence of a different
factor-namely, economic situation-but a crosstabulation (type of milk against economic status)
showed that this was not the case. On the other
hand, the influence of another factor could not be
excluded; there were at the time of the pilot study
some difficulties in the milk powder supply to some
localities, which probably led to greater dilution
of the formula and thereby practically to starving
the infants concerned. The same may have happened
by using the allotment of subsidized milk not only
for the infant (up to two years) for which the
allotment was calculated by the authorities, but
also for older children. A closer check on this
source of error was kept during the present study.
Co-operation of mother (see questionnaire, first
page, right side, lower half). It was the impression
of the nurses and field workers in the pilot study
that factors under this heading might be of more
importance than sanitary conditions. The arrangement for the evaluation of such factors during the
present study is an experiment with a so far doubtful
outcome. Clearly, it is extremely difficult to evaluate such factors objectively. Frequent discussions
and check visits with nurses were arranged in order
to try to standardize this kind of evaluation. The
first two questions under this heading-" Visits
MCH centre regularly ? " and " Follows instructions
[of the nurses] ? "-might be quite misleading.
They presuppose that a positive answer to these
questions should be considered a positive sign of
the efficiency of the mother. This is a very definite
" western medicine" bias, and some of the best
mothers may conceivably not be those visiting the
maternal and child health centres most regularly.
Economic conditions. In order to evaluate the
economic status of the family, it would have really
been necessary to make a complete and accurate
survey of the family incomes and family expenditures. This was technically and financially impossible and the only economic classification allowed
for is therefore based on the type of occupation
of the father or mother (see questionnaire under
personal data at the top of the first page). Our
pilot study showed that a reasonable estimate of the
economic status was possible by these means, and
there was a definite negative correlation between
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diarrhoea morbidity and economic status thus
defined. Great care had, however, to be taken here
in judging income by occupation; for instance, the
occupation of the father might be described as
" independent farmer" in a smallholder village, but
according to the state of development of the settlement the true economic conditions might vary very
widely under this heading.
Growth and development. Evaluation of this
factor in the child is allowed for by the recording
of the birth weight and monthly data of weights
in the questionnaire (second page, top), the intention
being to compare the diarrhoea morbidity rate of
each child with something like its Stuart percentile
or its rising or falling within groups of percentiles.
As a large proportion of these children would fall
below the United States 3 % Stuart percentile, it will
be necessary to construct first of all a table of percentiles based on all the infants and children in this
survey.
It is hoped that the continuation of the observation period over one winter (the diarrhoea offseason) into the next summer will help in the analysis
to separate the influence of nutritional status on
diarrhoea morbidity from the influence of diarrhoea
morbidity on nutritional status.

Laboratory findings. Although an attempt was
made to obtain a stool sample in every attack of
diarrhoea, the main effort in this field was directed
towards carrying out regularly (every fortnight)
repeated stool examinations in a large sample of the
surveyed children. In fact a satisfactory number
of regular stool examinations over the survey period
was obtained in approximately 300 children. With
an expected average diarrhoea attack rate of four
per child per year, it could be assumed that these
bacteriological examinations would include a sufficient number of diarrhoea stools. It is considered
that only comparison of the bacteriological findings
during an attack of infantile diarrhoea with those
in attack-free intervals in the same child and those
of other healthy children will allow conclusions to
be drawn as to the pathogenic role of organisms
found and particularly that of the Proteus, coli and
paracolon groups.
Bacteriological and parasitological findings were
recorded on special cards in the laboratory bearing
the identification number of the questionnaire of
each child. The data recorded on the laboratory
cards will later be combined and correlated with
the data recorded on the questionnaires.

Special arrangements were made to ensure quick
transport and immediate plating of samples in the
laboratory.

Meteorological data. There is a general feeling
in Israel that, in addition to the well-known influence
of summer weather on infantile diarrhoea morbidity,
infants are particularly prone to fall ill with diarrhoea during spells of hot weather called " khamsin ",
during which the heat is accompanied by a fall
in the relative humidity. In order to evaluate these
various climatic influences, morbidity rates in certain
seasons and certain days will be correlated with the
meteorological data of temperature and humidity.
Full daily meteorological data are available from a
meteorological station in the vicinity of the study
area.
Final analysis of results
The compilation, presentation and analysis of
the large amount of various data resulting from an
epidemiological study such as the one described
require expert statistical knowledge. The statistician
should always be consulted in the planning stage
so as to ensure methods of collecting and recording
data (e.g., drafting of questionnaires) amenable to
statistical treatment. While this first requirement
has been fulfilled in our study and a statistician
took an active part in the planning, the final analysis
of results has not yet been completed for lack of
statistical personnel. This work, in addition to the
obvious tabulation and calculation of morbidity
data, will require, inter alia, the following major
steps:
(a) Compilation of a growth percentile table for
the survey population.
(b) Evaluation of the data on the factors " sanitary
conditions " and " co-operation of mother ", including a classification into ranks or grades.
(c) Compilation of risk periods by age. There is
a marked difference in the susceptibility to infantile
diarrhoea between the first and second half of the
first year of life and infants cannot therefore be
classified in the same age-group for a study extending
over one year or more.
(d) Comparison of morbidity rates according to
various factors and tests of statistical significance
of the differences.
The delay in the completion of the analysis may
serve as a warning to make appropriate provisions
for this kind of work in the general planning of
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similar studies. On the other hand, no amount of
statistical help and expert knowledge can produce
valuable results from data based on inaccurate
observations. The methods used in the field observa-
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tions in this study have therefore been presented
at some length in the hope that their description,
including the difficulties and pitfalls involved, may
be of some help to other workers in this field.

Diarrhoeal Disease and the Environment *
by D. J. SCHLIESSMANN, Sanitary Engineer Director; Chief, State Aids Section, Technology Branch, Communicable Disease Center, Atlanta, Ga., USA
The consistent and rather dramatic decline in
diarrhoeal disease morbidity and mortality rates in
the USA and in certain other areas of the world
during the past century has been attributed largely
to improvements in environmental sanitation. Most
public health workers currently do not question the
propriety or desirability of environmental controls,
but rather the priority that should be given to them
relative to nutritional and medical care needs a in
newly developing areas with an acute diarrhoeal
disease problem. Nevertheless, occasional doubts
are still voiced as to the importance of environmental
control for prevention of diarrhoeal disease, such as
those presented in the Weir report.b These doubts
prevail despite evidence of decline in diarrhoeal
disease consequent upon sanitary improvement and
general acceptance that environmental sanitation
measures are prerequisites for the control of diarrhoeal disease and enteric infections.c
For the purpose of this report, environmental
control may be defined broadly as the control of
those factors in man's physical environment which
influence the spread of disease or result in man's
discomfort. Further, the assumption is made that
factors relating to control of diarrhoeal disease
include ideally (1) provision of a safe, adequate
water supply under pressure within each home;
(2) provision of sanitary methods for excreta disposal
within each dwelling, and prevention of faecal
* Note submitted to the WHO Study
Group on
Diarrhoeal Diseases, November 1958.
a Though the importance of good nutrition and medical
care is acknowledged readily, they are not considered
germane to this report.
b Weir, J. M., Wasif, I. M., Hassan, F. R., Attia, S. M.
& Kader, M. A. (1952), J. Egypt. publ. Hlth Ass., 27, 56
c American Public Health Association (1955) Control of
communicable diseases in man, New York
827E

pollution to ground and surface water supplies;
(3) elimination of household and neighbourhood
contamination of soil; (4) prevention of access of
vectors-namely, flies and hosts of schistosomesto human or animal faeces; (5) provision of housing
with adequate space to prevent excessive crowding
and absence of rodents, vermin, and domestic
animals; and (6) sanitary controls governing production, processing, storage and consumption of milk
and food.
It should be emphasized here that the needs for
total environmental control is universal. In highly
developed areas a majority of the basic needs may
have been met and such new problems as air pollution and protection from radioactive materials
created. While development of environmental
controls in such circumstances may be exceedingly
complex, they are, in reality, less difficult to achieve
than the basic environmental controls needed in
newly developing areas of the world. In the latter
areas, the complexities of extending sanitation
programmes so as to use local supplies, materials
and labour are further complicated by financial
problems and the various customs and traditions of
the inhabitants.
Studies to determine the precise relationship between environmental sanitation and diarrhoeal
disease have no doubt been limited by two factors:
first, the general acceptance of the importance of
environmental sanitation for control of the disease;
and, secondly, the difficulties involved in the evaluation of the effect of single or multiple environmental
factors on reduction of diarrhoeal disease. Therefore, before reviewing specific studies pertaining to
evaluation of the significance of individual environmental controls for prevention of diarrhoeal disease,
a few generalizations may be made.

