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Acute Diarrhoeal Disease in Less Developed
Countrles

2. Patterns of Epidemiological Behaviour in Rural Guatemalan Villages *

JOHN E. GORDON, Ph.D., M.D.,' MIGUEL A. GUZMAN, Ph.D.,2
WERNER ASCOLI, M.D.3 & NEVIN S. SCRIMSHAW, Ph.D., M.D.4

A number of primary epidemiological characteristics are recognized as common to
members of a syndrome designated "acute undifferentiated diarrhoeal disease ". This
syndrome includes both specific and non-specific diarrhoeal disorders. Within the existing
knowledge and with the facilities available in less developed countries, an epidemiological
basis for control, directed against the syndrome as a whole, is presented as the practical
approach to community management. Clinical and microbiological distinctions do not
extend to the main bulk of the problem. Individual epidemiological patterns exist according
to age and varying social and ecological conditions. Field study by periodic home visits
over four years has defined these patterns in highland rural villages in Guatemala. The
chiefproblem was weanling diarrhoea.

The epidemiology of acute diarrhoeal disease in
all forms, now to be presented, is based on a series
of field observations of rural populations in the
Guatemalan highlands during the past seven years.
The ordinary data were collected by resident, non-
medical health workers who visited all homes of
the study area twice monthly under direction of a
physician. Special circumstances were investigated
by medical and laboratory staff based at the Institute
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of Nutrition of Central America and Panama
(INCAP), Guatemala. Information on case inci-
dence was possible only through field investigation,
because cases were not reported. The same was
true for reliable facts about deaths. As in many
other pre-industrial areas, deaths are incompletely
reported to official health agencies, and causes of
death poorly specified, since most notifications were
by non-medical persons (Gordon, Singh & Wyon,
1961, 1962). Because of the altitude, the climate in
the highlands is temperate. The general area is
representative of a less developed region of Latin
America.

INCIDENCE OF ACUTE DIARRHOEAL DISEASE

The outstanding feature of attack rates in these
village communities, as presented in Table 1, was
the extent to which the disease predominated in
children aged from 6 months through 2 years. This
was the period of weaning (Gordon, Chitkara &
Wyon, 1963). Acute diarrhoeal disease was com-
paratively infrequent during the first six months,
when infants were almost wholly breast-fed. After
weaning was completed, usually in the third year,
incidence declined sharply, so that attack rates at
age 6, the year of entering school, averaged only 21.2
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TABLE I

ACUTE DIARRHOEAL DISEASE ATTACK RATES
PER 100 PERSONS PER YEAR, BY AGE,

IN FOUR GUATEMALAN VILLAGES, 1956-59

Number Cases Attack rate
Age-group of of (cases/year/

persons diarrhoea 100)

0-5 months 92 43 46.7

6-11 months 79 87 110.7

1 year 135 162 120.0

2 years 122 129 105.7

3 years 119 66 55.4

4-6 years 406 86 21.2

7-14 years 839 69 8.2

15+ years 2390 109 4.6

All ages 4182 751 18.0

per 100 children per year. Schoolchildren of 7 to
14 years had only a fraction of the rates of early
childhood, while for adolescents and adults past
15 years, incidence was essentially half that of
schoolchildren. This progressive decline with age is
well authenticated for many less developed areas of
the world. What is not so well recognized is the
concentration of cases during the period of weaning.
This failure occurs because of the common statistical
practice of considering all cases of the first year as a

unit, and then grouping together results of the
second to fifth years. The dangers of the weaning
period and especially the second year of life are thus
obscured.

DEATH-RATES FROM ACUTE DIARRHOEAL DISEASE

Mortality rates from acute diarrhoeal disease
followed the same trend as case incidence. In three
other villages for which information was available
over a 10-year period, death-rates were greatest in
the second year of life (Table 2). Indeed, they were

more than twice those of the first year and were

maintained at a high level during the third. There-
after a sharp drop occurred to a level of 9.63 deaths
per 1000 population during the fifth year. For
schoolchildren and adults, the rates were a fraction
of those during the earlier years of life.
The significance of deaths from acute diarrhoeal

disease with regard to the general health of these

communities is further demonstrated by the pro-
portion of deaths from this cause to deaths from all
causes. In Guatemala, diarrhoeal disorders are the
first cause of death, and the mortality from this
cause is exceeded in no other Latin American
country. For general village populations, the present
studies showed 27 %Y of deaths as due to diarrhoeal
disease.
The variations in this relationship with age were

great. In infancy, despite a high attack rate, fatalities
from acute diarrhoeal disease accounted for only
14% of deaths, less than the average for the general
population, 27%. For the critical period from one
to four years of age, the proportion was 46%, and
in two of the years, the third and the fifth, it was
more than 50%. This distinction between absolute
and relative death-rates is especially meaningful.
Although age-specific death-rates for diarrhoeal
diseases in the pre-school period were greatest in
the second year of life and decreased progressively in
subsequent years, the ratio of diarrhoeal deaths to
all deaths remained constant or even increased.
Schoolchildren between 5 and 14 years warrant
special attention. The age-specific death-rates were
much lower than those of younger children and yet
the proportion of diarrhoeal deaths to all deaths
was exactly the same, 41 %, as in the second year,
when age-specific rates for diarrhoea were at a
maximum.
The true significance of the situation is often

difficult to appreciate by means of abstract figures,
presented as rates for particular diseases or age-
groups. The importance of these acute infections
of the intestinal tract in countries like Guatemala is
perhaps better appreciated by comparing frequencies
of death from this cause with those prevailing in
more favoured societies (Table 2). For infants under
one year, the death-rate in this experience was 25
times that for infants in the USA. For the pre-school
group it was 519 times greater; and for the general
population, the rate in Guatemala was 115 times
greater.
To stress further the magnitude of this health

problem in Guatemala and comparable countries in
terms of death and disability is unnecessary. The
death-rates for diarrhoeal disease are impressive
enough in themselves. In addition, diarrhoeal
disease has an indirect effect on the mortality of
children after the neonatal period by contributing to
deaths from kwashiorkor (Behar, Ascoli & Scrim-
shaw, 1958) and from such infectious diseases as
measles (Morley, Woodland & Martin, 1963).
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TABLE 2

DEATHS FROM ACUTE DIARRHOEAL DISEASE PER 1000 POPULATION
PER YEAR, BY AGE, IN THREE GUATEMALAN VILLAGES,a 1950-59

Ratio
Deaths Diarrhoeal Diarrhoeal of diarrhoeal

Age (years) from acute deaths per 1000 deaths as y death-rates,I
diarrhoeal population of all deaths Guatemalan
disease per year villages to USA,

1960

Under 1 87 16.98 14 25

1 123 35.63 41 -

2 102 27.97 53 _

3 44 12.17 43 _

4 34 9.63 55 -

1-4 303 21.27 46 519

5-14 70 2.55 41 -

15+ 117 1.95 16 -

All ages 577 [ 5.42 27 { 115

a Cumulative population, 106 456.

The concentration of acute diarrhoeal disease in
the early pre-school years is evident, and should be
the guide in developing an effective programme
for control. To this end, other characteristics of the
impact on general populations are now examined.

INDEX CASE IN ACUTE DIARRHOEAL DISEASE

Understanding of the manner in which an infec-
tious disease progresses through a community is the
first step in formulating a programme for control.
The usual sequence of events in family outbreaks of
the common communicable diseases of childhood is
an initial illness contracted by a schoolchild, or less
commonly by an adult, and then the appearance of
secondary cases, many among pre-school children
and fewer among older members of the family,
according to immunity state. Acute diarrhoeal
disease in the villages showed a striking departure
from this behaviour.
The usual index or primary case was not in an

older child or adult. In 71 % of 390 family outbreaks
during 12 months, the disease first appeared in a
pre-school child, age 0-5 years (Bruch et al., 1963).
Schoolchildren introduced the disease into the
family somewhat less frequently than did adults, but
the differences were negligible, 12% for school-

children and 17% for adults. These frequencies bore
no proportional relationship to the numbers of
persons of a particular age within a family. Although
adults and schoolchildren together made up 80% of
households, they provided the index case in only
29% of family outbreaks.
No less than a third of the total index cases were

in infants less than one year old. More than half
were in children in the first three years of life. Because
of the system of expanded families, where several
closely related family units were represented within
one household, there were few with only pre-school
children. Family outbreaks of diarrhoeal disease
occurred in 22 of 27 such families, and a pre-school
childi constituted the index case in 19 of them.
Diarrhoea appeared 12 times in the 28 families
having only adult members.

In only 5 of 390 family outbreaks did the disease
appear in more than one member of a family within
a period of 24 hours. These multiple index cases are
characteristic of epidemics with a common source,
such as water or milk. Their scant frequency in this
experience is consistent with contact spread as the
major means of transmission.

There are several possible explanations of this
pattern of events. The reservoir may be a healthy
adult or an older child acting as a carrier, himself
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immune through previous attack. A host factor,
such as poor nutritional state, nmay permit the
appearance of clinical disease from an infcctious agent
not ordinarily pathogenic. First expericnce with an
agent of low pathogenicity, favoured l y deficient
environmental sanitation, is another possibility. The
facts to provide an explanation are no, available;
a continued and detailed study of family outbreaks
experienced by children from birth to school age,
and now in progress, is a promising approach.

SECONDARY ATTACK RATES

Secondary cases are those occurring in susceptible
members of a family within an accepted incubation
period following a primary or index case. Secondary
attack rates for acute diarrhoeal disease are necessa-
rily computed from total family members, excluding
the index case, because susceptibles cannot be
identified by existing methods. The incubation
period was taken as 1-7 days. On this basis, the
over-all secondary attack rate for 390 family out-
breaks was only 1.4%. The low rate suggests either
that most family members were immune or that
the agent was weakly communicable. A more
informative datum is provided by children of pre-
school age, who may be judged as more regularly
susceptible. The secondary attack rate for that
age-group was 4.1 %. Similar age-specific secondary
attack rates were 1.3 % for schoolchildren and 0.3 %
for adults of 15 years or older. Of 450 cases in fami-
lies, 86.7% were primary cases, only 7.5 % were
secondary infections and 5.8% were tertiary or sub-
sequent cases. A case was recognized as a new or
primary case when the interval between cases was
more than seven days.
The spread of clinical disease within the family

was no greater when a pre-school child constituted
the index case than when an older person introduced
the disease. When the primary case was in a child
under 6 years the secondary attack rate was 1.2%;
the rates when the index case was in a schoolchild
or an adult were 1.6% and 1.8% respectively.
There is a suggestion that most older family

members were immune to the prevailing agents of
diarrhoeal disease. At any rate, in these com-
munities diarrhoeal disease did not ordinarily
spread within families to adults, regardless of the
age of the index case. The spread of infection, as
contrasted to the spread of clinical disease, and the
resulting inapparent attack and developing carrier
state, remain undetermined, and yet are important in

improved understanding of the origin of family
outbreaks.
These observations departed so much from anti-

cipated results that the study was repeated over a
period of 17 months in another community where
attention was primarily to diarrhoeal disease in
children under 5 years of age. Among 504 invaded
families a pre-school child was found to constitute
the first or primary family case in 94.5 % of instances,
a figure evidently influenced by the bias incident to
the selection of families, but in accord with the
preceding series. The concentration of index cases
was again high among children in the first three
years of life; no multiple index case was noted; and
the secondary attack rate was 8.4 %, again pre-
dominantly involving pre-school children.

ENDEMICITY AND EPIDEMICITY

Interest in the manner of spread naturally extends
from the family unit to the community. Acute
diarrhoeal disease in Guatemala is commonly
described as endemic or hyperendemic. Actually,
it is neither. Nor is it, as are other communicable
diseases of this general class, a fluctuating endemic
process, continuously present with occasional and
irregularly interspersed epidemics.
Deaths from acute diarrhoeal diseases were

examined over a 10-year period for some 20 village
communities, the data being obtained directly from
local village registers in consultation with the
official recording the information. Analysis showed
a succession of epidemics of fairly regular periodi-
city, usually three outbreaks every ten years, each
of relatively long duration, with the increased death-
rate lasting a year or more, and frequently two or
three years. In none of the epidemics examined, even
those essentially within a single year, did the out-
break develop sharply, last a month or so and end
almost as abruptly as it began, as do common-source
outbreaks related to water or other vehicles. Rather,
the epidemics evolved slowly, and continued active
through many consecutive months. The experience
of four villages, including both small and larger
communities, is illustrated in the accompanying
figure. The broad behaviour is better characterized
as fluctuating epidemicity than as fluctuating
endemicity (Bruch et al., 1963).
The broad behaviour of acute diarrhoeal disease

was comparable to that of measles, which in the
same region has a similar but not necessarily
coincident periodicity, about three outbreaks in ten
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ACUTE DIARRHOEAL DISEASE IN LESS DEVELOPED COUNTRIES. 2 13

DEATHS FROM ACUTE DIARRHOEAL DISEASE PER 1 000 POPULATION PER YEAR, COMPILED FROM LOCAL REGISTERS
OF FOUR GUATEMALAN COMMUNITIES, 1950-62 a

WHO 4920

a Populations, census of 1950: Chimaltenango, 14 838; San Andr6s Itzapa, 5 277; El Tejar, 1 923; Santa Maria Cauqu6, 932

years. The periodicity of measles is usually attri-
buted to accumulation of a new crop of susceptibles
by birth. The predominance of toddlers in the second
and third year of life is common to epidemics of both
diseases.

MODES OF TRANSMISSION

A principal aim of the INCAP studies on acute
diarrhoeal disease has been to improve the definition
of causality, and for this reason modes of trans-
mission have had a prominent place in these studies.
An additional reason was the direct relation of
transmission data to practical control measures. For
present purposes, a summary of family and com-

munity observations must suffice.

Numerous epidemiological facts point to direct
contact as the chief method of spread. The general
course and behaviour of the observed epidemics is
best explained by contact dissemination. The
extreme prevalence of index cases among young

children suggests infection from within the family
rather than from outside sources. Carriers of known
pathogens are at a high level of frequency and are

numerous among older children and adults. The
paucity of multiple index cases in family outbreaks
is strong evidence against a common-source origin.
Perhaps most important of all, the hygienic habits of
children as well as adults in a family are compatible
with spread among infants by direct contact, a

spread favoured by the limited amounts of water
normally available for personal cleanliness.
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Common-source epidemics apparently do not
contribute materially to the bulk of acute diarrhoeal
disease in these communities. Milk as a vehicle is
largely eliminated because little is available, and
when it is, the source is usually the family cow.
Common eating establishments scarcely exist in the
villages, and such food-borne infection as occurs is
therefore restricted in large part to the family group.
Water is the environmental factor to be seriously
considered. Common water sources are usual in
the villages and are known to be frequently con-
taminated. The age of attack was observed to be
heavily weighted within the first three years of life
and not broadly distributed, as is characteristic of
water-borne infection. The heavy water drinkers of
the population are not children of this age, but
rather the working adults, among whom cases were
few. Epidemics as observed were not of the common-
source type. In one village, Santa Maria Cauque
(see the figure), with a water supply which was
originally proved to be contaminated, the forceful
and successful effort made in 1960-61 to provide a
safer supply did not prevent the development of the
1962-63 epidemic.
These observations are not intended to imply that

water, food and milk have no part in the genesis of
diarrhoeal disease in these village communities.
What does appear certain is that the consistently
high rates cannot be attributed to appreciable
epidemics of common-source origin.
The role of flies in the mechanical transmission of

acute diarrhoeal disease under the conditions pre-
vailing in the usual Guatemalan village is as yet
ill-defined. Transmission by flies appears to be of
secondary importance, ranking below that by con-
tact and by vehicles such as food, water and milk.
The seasonal peak of the disease occurs in May and
June (Table 3), before flies are prevalent. Flies
appear in late June and attain their greatest numbers
in September, a time when the monthly incidence of
diarrhoea is usually declining.

All modes of transmission are related to the care
and efficiency exercised in the disposal of human
faeces. Many features of environmental hygiene
and sanitation influence the frequency of acute
diarrhoeal disease, among them the disposal of
wastes other than faeces, the storage and preparation
of food, the standards of housing, and the control of
rodents, as well as the state of the water supply and
the presence of flies, already mentioned. Faeces
disposal is singled out for consideration because, in
the final analysis, it is the basic factor.

TABLE 3

NEW CASES OF DIARRHOEA BY MONTH
IN THREE GUATEMALAN HIGHLAND VILLAGES,

SANTA MARfA CAUQU9, SANTA CATARINA BARAHONA,
AND SANTA CRUZ BALANYA, AS DETERMINED BY

HOME VISITS, MAY 1959 TO APRIL 1963

Cases of acute Annual totalMonth Tdiarrhoeal M)
disease

January 256 7.0

February 342 9.4

March 349 9.5

April 264 7.2

May 408 11.2

June 329 9.0

July 304 8.3

August 357 9.8

September 309 8.5

October 256 7.0

November 301 8.2

December 180 4.9

Total 3 655 100.0

Attack rates from acute diarrhoeal disease in
village families with privies were compared with
those in families lacking such facilities. This was
not an experiment of introducing privies and seeing
what happened. A health department programme
for the construction of outdoor toilets had been
instituted in these villages several years previously,
and privies were no innovation. The results (Table 4)
show that for children under one year of age the
presence of a privy in the household compound was
associated with numerically more diarrhoeas than in
households without this facility, although the
difference was not statistically significant. Children
one to five years old had more diarrhoea when they
lived in a home without a privy, but only at a 5%
level of significance. When children in the second
year of life were not included there was no significant
difference. The data thus give no indication that
privies as used in the villages had any influence on
the diarrhoeas of children in the first two years of
life, the important part of the problem. For adults
and for the population as a whole, privies were of
benefit.
Food has been considered briefly as a means of

infection in common-source epidemics of acute
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TABLE 4

ANNUAL ACUTE DIARRHOEAL DISEASE CASE RATES PER 100 PERSONS AT RISK, BY AGE,
IN HOUSEHOLDS WITH AND WITHOUT PRIVIES, IN FOUR VILLAGES

OF RURAL GUATEMALA, 1956-59 a

With privies Without privies

Age (years) Rate Rate
Persons No. per 100 Persons No. per 100
at risk of cases persons at risk of cases persons

per year b per year b

Under 1 136 123 80.7 35 21 52.8

1-5 524 365 60.3 122 107 80.3

6-14 795 81 8.3 180 24 11.7

15+ 2109 113 4.6 410 35 7.3

Total 3564 j 682 J 16.8 | 747 187 j 22.4

a Bruch et al. (1963).
b Reported rates based on a pool of information obtained in four villages, two of them under

observation for 12 months and two for 16 months. The rates given were calculated with proper
adjustment for the difference in time of observation.

diarrhoeal disease and as such judged unimportant
in the village populations. Food and food practices
have great significance, however, in spreading the
prevailing diarrhoeal disease, especially among
infants and young children; they act also through an
inadequate nutrition, which favours clinical disease
after infection.

NUTRITIONAL STATE AND DIARRHOEAL DISEASE

Perhaps no clinical impression is more firmly fixed
among physicians working in pre-industrial popula-
tions than the belief that acute diarrhoeal disease is
more frequent and more serious among the mal-
nourished than in persons of normal nutritional
state. Few quantitative data have been advanced in
support of this hypothesis and, when given, they
are expressed in terms of mortality rather than
incidence (Hansen, Truswell & Purves, 1962;
Robertson, Hansen & Moodie, 1960). Using a
standard classification based on weight for age
(Gomez et al., 1958), the frequency of acute diar-
rhoeal disease in children was determined on the
basis of three degrees of malnutrition; where weight
deficiency was more than 10% and less than 25%
by the accepted standard, where the deficiency was
between 25% and 40 %, and where it exceeded 40 %.
By the standards used, most of the children in the

group suffered from an appreciable degree of mal-
nutrition. This is in accord with other and extensive
investigations (Scrimshaw et al., 1957) of nutritional

state in this area which demonstrated that infants do
well nutritionally during the first six months of life, in
general conforming to the standard of weight for
age. Thereafter, and especially during the weaning
period, they depart broadly and consistently from
the accepted scale. Table 5 shows that diarrhoeal
disease occurred with greater frequency in the mal-
nourished than in the normal, and that attack rates
increased progressively the greater the degree of
malnutrition.
The related question of greater severity of disease

among the malnourished is considered in Table 6.
If blood and mucus were absent from stools, diar-
rhoeas were designated as mild or moderate
according to whether the duration was less or more
than four days. Patients with either of these signs
were classed as having a severe attack, irrespective
of its duration. A difference was established between
the frequency of severe diarrhoea in malnourished
children and that in normal children. The difference
increased regularly with advancing age, nutritional
deficiency presumably being longer continued. The
small numbers of persons in the normal group and a
heavy loading with infants in the first year of life
precludes statistical significance. Severe diarrhoea
was numerically less frequent in persons with
moderate nutritional deterioration than in the mildly
malnourished. The moderately malnourished, as
would be expected, were of an older average age
than those mildly affected.
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TABLE 5

ACUTE DIARRHOEAL DISEASE ATTACK RATES PER 100 PERSONS PER YEAR, BY AGE
AND BY DEGREE OF MALNUTRITION, IN SANTA MARIA CAUQUt, GUATEMALA,

FEBRUARY 1961 TO JUNE 1962

Age (years) Number Cases of diarrhoea Attack rateof persons (cases/year/100)

Normal nutrition

Under 1 22 27 86.6

1 1 5-

2 0 0 _

3 1 2 _

4 1 1-

Ages 1-4 25 | 35 98.8

1st degree malnutrition

Under 1 16 55 242.6

1 14 40 201.7

2 20 29 102.4

3 12 31 182.3

4 12 17 100.0

Ages 1-4 74 172 164.1

2nd degree malnutrition

Under 1 2 31 -

1 20 93 328.2

2 16 57 251.5

3 16 56 247.0

4 17 17 70.6

Ages 1-4 71 254 252.5

3rd degree malnutrition

Under I 1 1

1 3 20 _

2 3 11 -

3 2 3-

4 0 0 _

Ages 1-4 9 35 274.5
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TABLE 6

CASES OF SEVERE DIARRHOEAL DISEASE BY DEGREE
OF MALNUTRITION, IN CHILDREN UNDER FIVE YEARS

OF AGE, SANTA MARfA CAUQUt, GUATEMALA,
FEBRUARY 1961 TO JUNE 1962

Cases Severe cases
Malnutrition of acutediarrhoeal

disease No. %

None 35 8 22.9

1st degree 172 65 37.8

2nd degree 254 74 29.1

3rd degree 35 14 40.0

Malnutrition all
degrees 461 153 33.2

WEANLING DIARRHOEA

Most Guatemalan highland children are breast-
fed from birth, as were 98.7% of 301 infants in this
experience. The weaning process usually begins at
about six months of age, with the addition of foods
other than breast milk, and ends about the close of
the second year, the mode being 25.5 months. For
some children, the weaning process was continued
past the 36th month (see Table 8). The main stresses
incident to weaning are of two kinds: initial experi-
ence with contaminated food after safe breast milk,
and the substitution of poorer and often insufficient
food.

Infants and young children fed wholly on breast
milk had relatively low attack rates for acute
diarrhoeal disease (Table 7). This includes children
continuing to be wholly breast-fed at an older age

with due allowance for the small numbers and for
the probability, despite statements to the contrary,
that they received some other foods. The tidbits so

commonly offered from the family table escape
memory or are considered inconsequential because
of the irregularity with which they are given and the
small amounts. The frequency with which supple-
mentary feeding was formally instituted at about the
sixth month is indicated by the decided decline
during the 6-9-month period, in the numbers stated
to be wholly breast-fed. No child was wholly
breast-fed past the 14th month.

Initiation of the weaning process, the addition of
other foods besides breast milk, was associated with
a greatly increased frequency of diarrhoeal disease,
whether weaning began at an early age or relatively
late. Table 8 shows that in general the disease rates
more than doubled. Few children in this experience
received milk as a supplementary food. Other
liquids in the form of gruels or semisolid pastes
were common, but various solid foods were the
main addition and were given almost without
exception.

The highest rates for acute diarrhoeal disease
prevailed during the time when weaning was being
completed, namely, when breast-feeding had ended
and the child was transferred to a completely inde-
pendent diet. The rates shown in Table 9 are

measurably greater than those for corresponding

3LE 7

CASES OF ACUTE DIARRHOEAL DISEASE AMONG WHOLLY BREAST-FED CHILDREN,
BY QUARTER YEARS, IN THREE GUATEMALAN HIGHLAND VILLAGES,

1959-62

Breast milk only Cases of acute Incidence
Age (months) All children diarrhoeal disease (cases per 100breast-fed among children wholly breast-fed

No. % breast-fed only children per year)

0-2 294 284 96.6 51 71.8

3-5 290 239 82.4 100 167.4

6-8 288 95 33.0 45 189.5

9-11 280 13 4.6 7 215.4

12-14 261 3 1.1 3 400.0

15-17 221 0

Total | 634 j 206 130.0
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TABLE 8

CASES OF ACUTE DIARRHOEAL DISEASE AND INCIDENCE PER 100 CHILDREN PER YEAR,
AMONG BREAST-FED CHILDREN IN COURSE OF WEANING, IN THREE GUATEMALAN

HIGHLAND VILLAGES, 1959-62

Breast milk supplemented with other foods
Age (months) All children

) breast-fed Number Cases of acute Incidence
of children diarrhoeal disease (cases/year/100)

0-2 294 9 1 44.4

3-5 290 48 17 141.7

6-8 288 190 103 216.8

9-11 280 264 187 283.3

12-14 261 254 178 280.3

15-17 221 220 164 298.2

18-20 169 168 124 295.2

21-23 124 123 79 256.9

24-26 72 72 36 200.0

27-29 44 44 31 281.8

30-32 23 23 15 260.9

33-35 9 9 10 444.4

36-38 5 5 3 240.0

39-41 2 2 0 0.0

42-44 0 - - -

Total 2 082 1 431 948 265.0

ages when weaning was in process and the child was
still partially breast-fed. The three-month period
immediately following the completion of weaning
was also associated with high rates, numerically less
than during the more stressful weaning period, but
still statistically the same.
These results on the relation of breast-feeding

and the weaning process to the incidence of acute
diarrhoeal disease agree with those of a similar
comprehensive field study in the rural Punjab area
of India (Gordon, Chitkara & Wyon, 1963),
although attack rates were regularly greater in
Guatemala, and death-rates less. The difference is
partly due to varying technical methods in com-
puting the rates. In India, frequency of attack was
expressed as a three-month prevalence, based on
whether or not diarrhoeal disease occurred during
the period as determined by monthly home visits.
In Guatemala, the rates express the incidence, i.e.,
the actual numbers of cases obtained by twice-
monthly visits. All death-rates were greater in the
Indian area than in Guatemala: those for all deaths,

for infant mortality and for neonatal deaths. How-
ever, in both areas, the proportion of deaths from
acute diarrhoeal disease to total deaths was essen-
tially the same, indeed somewhat greater in Guate-
mala during the second and third years of life.
Weaning was completed earlier in India than in
Guatemala, the mode being 19.5 months in India
and 25.5 months in Guatemala.
The increased opportunity for infection and the

deteriorating nutritional state that accompany the
change in diet at weaning are both important
determinants of weanling diarrhoea, and they act
synergistically.

SUMMARY AND CONCLUSIONS

A four-year study of acute diarrhoeal disease in
rural Guatemala, with home visits twice monthly to
all the families in three villages, demonstrated that
the greatest frequency of the disease, as in most of
the less developed countries, was among infants and
younger pre-school children. Deaths from diarrhoeal

18



ACUTE DIARRHOEAL DISEASE IN LESS DEVELOPED COUNTRIES. 2

TABLE 9

CASES OF ACUTE DIARRHOEAL DISEASE AND ANNUAL INCIDENCE PER 100 ORIGINALLY BREAST-FED CHILDREN,
AT AGE WEANED FROM BREAST, AND DURING THE SUBSEQUENT QUARTER YEAR,

IN THREE GUATEMALAN HIGHLAND VILLAGES, 1959-62

Weaned from breast In period shown Weaned in preceding 3 months
in 1st column

A ge (m nths) A ll children
Age (months) iAllchilbreast-fed Cases of acute IncidenceCases of acute cidesce

No. diarrhoeal ncidence No. Caseshofacut IncidenceNo. ||diasrhoeal (cases/year/100) disease (cases/year/100)

0-2 294 0

3-5 290 0

6-8 288 0

9-11 280 1 1 400.0

12-14 261 3 4 533.3 1 1 400.0

15-17 221 8 5 250.0 2 4 800.0

18-20 169 13 14 430.8 4 1 100.0

21-23 124 20 1 3 260.0 13 11 338.5

24-26 72 24 19 316.7 15 6 160.0

27-29 44 18 7 155.6 20 16 320.0

30-32 23 13 6 184.6 16 7 175.0

33-35 9 6 6 400.0 12 5 166.7

36-38 5 2 1 200.0 6 0 0.0

39-41 2 2 1 200.0 2 0 0.0

42-44 0 2 - 0.0 2 0 0.0

45-47 - - - - 2 0 0.0

Total 112 77 [ 275.0 95 51 [ 214.5

disease at these ages were so numerous, in contrast
to the few among adolescents and adults, that the
disease was the first cause of death for the population
as a whole. Most pre-school children over the age of
six months had some measurable degree of malnutri-
tion. The greater the malnutrition, the greater was the
number of cases of acute diarrhoeal disease. The se-
verity of the disease followed the same progression.
The incidence of diarrhoeal disease was greatest

when children were being weaned and immediately
thereafter. This paralleled an observed departure
from the normal growth curve. It also occurred at a
time of initial serious exposure to environmental
risks and increased exposure to other than family
contacts. Primary cases in 390 family outbreaks
were predominantly in infants and younger pre-
school children. Secondary attack rates were
minimal, mainly involving other children of the same
general age. The mode of transmission was chiefly

by direct contact. Community diarrhoeal disease
was characterized by epidemics at relatively short
intervals, about three in a decade, of slow evolution
and prolonged duration.
The characteristics of the disease, as evidenced by

infants and toddlers, are sufficiently individual to
justify the recognition of weanling diarrhoea as an
epidemiological entity. Measures for control rely
on improving maternal and child health practices,
with strong emphasis on nutrition, on health educa-
tion of the public, and on medical care of patients.
Environmental measures were found less effective
for this age-group, although they are considered a
critical necessity in long-term community control.
Weanling diarrhoea in less developed countries is so
important a part of the general problem of acute
diarrhoeal disease that it requires specific attention
and the application of the indicated individual
measures for its control.
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RtSUMt

Une etude sur les maladies diarrheiques non differen-
ciees, effectuee dans trois villages du Guatemala, a montre
que l'incidence est maximum chez les nourrissons - spe-
cialement ceux de 6-24 mois - et les enfants d'age pre-
scolaire. Les taux de mortalite sont de 36 pour 1000
enfants au cours de la deuxieme annee de vie, de 17 au
cours de la premiere, et de 9 au cours de la cinquieme.
Dans 72% de 390 epid6mies familiales, le premier cas
signale etait un enfant d'age prescolaire; un tiers de ces
enfants-Ia avait moins d'un an. Les cas primaires multi-
ples, signes d'une source commune d'infection, sont
rares. Le taux de cas secondaires parmi les contacts
familiaux etait de 1,4%. L'infection familiale s'est pro-
pagee surtout parmi d'autres enfants d'age prescolaire.
La maladie s'est manifestee dans la population des

villages 'a raison de trois epidemies environ par decennie,
durant chacune un, deux, ou meme trois ans, avec de
brefs intervalles entre elles. Ce fait, entre autres, montre
que la maladie se propage surtout par contact direct et
personnel. Les aliments contamines sont un vehicule
important de l'infection, surtout chez les jeunes enfants.

Le lait, parce que rare, l'eau et les mouches occupent une
place secondaire dans la contamination.

L'etat nutritionnel a une grande influence parmi les
nourrissons et les petits enfants. L'incidence et, dans une
moindre mesure, la gravite du pronostic augmentent
avec la malnutrition. Au cours de la periode de sevrage,
le rapport entre infection et nutrition est particulierement
net. L'alimentation au sein, pratiquee d'une facon quasi
generale durant les six premiers mois, correspond a une
faible incidence de la maladie. Le taux d'incidence double
lorsque l'on ajoute au lait maternel des aliments d'ap-
point. L'augmentation est plus sensible encore au moment
du sevrage, a la fin de la deuxieme annee. Morbidit6 et
letalite diminuent progressivement a partir de la troi-
sieme annee, pour atteindre un niveau relativement bas
chez les ecoliers (2,9 d6ces pour 1000 enfants), les ado-
lescents et les adultes. La diarrhee concomitante au
sevrage est connue dans ce pays comme une entite
epid'miologique, demandant des methodes particulieres
de prevention. Des observations analogues ont ete faites
dans l'Inde.
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