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THE EPIDEMIOLOGY OF GASTRO·ENTERITIS IN INFANCY: PART ill
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seems probable that most doctors, when off their guard,
talk too freely to all and sundry about their patients. The
safeguard of habitual reticence on the part of the doctor
is to be recommended. 'There is a time to keep silence,
and a time to speak', said the Preacher; and there is no
calling in which a prompt recognition of both these times
is more important than it may often be in medicine.

Is Professional Secrecy Outmoded Today?
The whole art and science of medicine is based on

mutual trust and an intimate personal re'ationship be
tween patient and doctor. This will always be the case, no
matter how scientific and technical medicine becomes.
This is the reason why we should examine with profound
scepticism any special pleading that professional secrecy
is becoming outmoded.

The Medical Defence Organizations
These organizations have made a special study of the

problems confronting doctors over the question of pro
fessional secrecy. Their claim is (and correctly so) that
professional secrecy is necessary for the protection of
both the doctor and his patient. ]n our modern society

THE INTERRELATIONSHIP OF FIELD, LABORATORY A D OTHER
DATA

Apart from ensuring that there would not be repetition
of work previously done in this community, no review of
the literature was undertaken until after the planning of
the project, its conclusion and the analysis of data had
been completed. It was felt that opinion would thus be
reached independently and not be influenced by the
published views of others. This discussion compares find
ings with those obtained elsewhere.

Occurrence
Jones" states that, in the past, epidemics of gastro

enteritis in the late summer in England took a heavy toll
of infant life, but that the physician there is no longer
faced with this problem. He quotes the Registrar
General's Statistical Review of England and Wales which
showed that 397 deaths from gastro-enteritis in infants
under one year of age occurred in 1963. Parry'" contends
that infant gastro-enteritis in terms of these figures is still
a common and often fatal disease in England and Wales,
especially when related to those families living in the
overcrowded slum dwellings of northern industrial towns.
Nevertheless, 397 deaths from gastro-enteritis in the
whole of England and Wales in 1963 is almost equalled
by the 300 deaths from this cause in 1963 which occurred
among Bantu in Johannesburg alone. He further draws
attention to gastro-enteritis not being a notifiable disease
in England and Wales, so that no statistics are available
as to its true incidence, which similar problem we
described as existing in Johannesburg.

Walker et al.," in discussing the bearing of African
urbanization on infections, state that literate, prosperous

every doctor is advised to be affiliated to such an organi
zation, for he can never tell when his career may be
threatened, perhaps as a result of a situation beyond his
personal control. It is precisely in situations like these that
the m~dical defence bodies are able to offer professional
advice and invaluable assistance to the doctor.

Finally, whenever a doctor is in doubt as to the ethical
management of a particular case, he is well advised to
seek the advice of his medical defence organization, for
the obvious reason that prevention is always better than
cure.
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populations experience lower morbidity and mortality
rates than primitive or technically retarded populations,
which is supported by the mortality rates of gastro
enteritis of Whites and non-Whites shown in Table H.
There is considerable evidence'· that gastro-enteritis is
increasing in incidence in many parts of the world,
especially in newly urbanized areas where infant feeding
is following the world trend away from the breast to the
bottle. This trend is equally followed by the Bantu of
Johannesburg and is worsened by pressure of circum
stances on the mother to leave her infant at an early age
to the care of others and seek employment to supplement
the family income.

We have not obtained mortality rates of 'comparable'
communities from various parts of South Africa in
attempting to assess the effects of climate and season.
Neither have we comparable rates in cold climates ap
proaching the polar latitudes and in tropical areas, for the
variables of socio-economic and developmental level and
many others intrude. In these extremes of more constant
climate a more equal distribution throughout the year
would be anticipated. In England" epidemics occurred in
late summer. In a study of diarrhoea in White children
in Johannesburg, Koornhof and his co-workers" showed
a higher incidence in early summer which follows a com
mon pattern in temperate zones. Bokkenheuser and
Richardson," studying salmonellae and shigellae in rural
South African Bantu schoolchildren who were apparently
healthy, found the highest incidence of salmonellosis in
early summer (December), but shigellosis was distributed
throughout the year. In our study among the Bantu of
Johannesburg gastro-enteritis is a summer epidemic as
shown in Fig. 2. It is assumed that this should be antici-
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pated as in other primarily intestinal diseases, whether
poliomyelitis or typhoid, and yet Bokkenheuser and
Richardson'· found this not to be the case in shigellosis.

What are the precise factors which alter in summer to
make gastro-enteritis more prevalent? It is assumed that
greater heat increases proliferation of organisms in media
such as milk or offal, that opportunities of transmission
by flies and other means give greater opportunity of con
tact with higher levels of bacterial and viral challenge.
And yet in this study, and in many others, clinical cases
often yielded no pathogens at all in their stools.

Gordon and others" investigated epidemiological pat
terns in Guatemalan villages and found that in these
communities the disease predominated in children aged
6 months to 2 years, namely the period of weaning com
monly encountered in those parts. They found the disease
relatively infrequ::nt during the first 6 months when in
fants were wholly breast fed. When weaning was com
pleted, usually in the third year, the incidence declined
sharply. They found a progressive decrease with age
thereafter, which is well recognized in less developed
areas, but felt that what is not recognized is the concen
tration of cases during the period of weaning. This they
consider to be largely due to the common statistical
practice of considering all cases of the first year as a
unit and then grouping together cases of the 2nd - 5th
years.

Incidence statistics could not be obtained in this study
but a suitable breakdown into age-groups was obtained in
regard to mortality in the Bantu (Tables III and IV).
Gordon et al." found that death rates were highest in the
second year of life and that after the third year a sharp
drop occurred, while for schoolchildren the rates were a
fraction of those for the earlier years of life. The greatest
number of deaths in Bantu in Johannesburg occurred in
children in the first year of life, being highest in the age
group 1 - 6 months, while in our study of sample cases
the highest incidence was 3 - 17 months. The earlier oc
currence among Bantu in Johannesburg is probably again
related to socio-economic circumstances causing mothers
to return to work soon after birth of the baby and initia
tion of partial or total artificial feeding. This may occur
in communities of high economic circumstances, for dif
ferent reasons, but in these communities absence of mal
nutrition and a better environment render weaning a
relatively non-hazardous procedure.

In Guatemala, diarrhoeaI disorders are the first cause
of death and their importance is appreciated by com
paring figures of death from that cause with those pre
vailing in societies of better socio-economic status. For
infants under on~ year in Guatemala the death rate was
25 times that for infants in the USA, which tallies exactly
with the figure previously quoted from Hansen,' that the
death rate for non-Whites was 25 times as high as that for
Whites at the Red Cross Hospital in Cape Town in 1966,
while the figures of the present study showed a death
rate 32·2 times as high for Bantu as for Whites. In the
present investigation a sharp decline was also found after
3 years of age.

It would be reasonable to assume that the intestinal
bacterial and viral populations in a community, such as in

the Eantu areas of Johannesburg, remain relatively con
stant, except in case of any epidemic outbreak, and pre
sumably exposure thereto. A decline of occurrence with
increasing age would suggest that symptomatic or asymp
tomatic infection produces immunity to this population
of infective agents. The first exposure may be either entry
by birth into the area or as an immigrant from some
other area. It is likely that the seriousness of the first
attack depends on the challenge of organisms and the
r;:sistance of the individual-which would be low in a
malnourished infant-and the standard of medical care
available. Presumably the neonate either succumbs after
exposure or survives with reasonable immunity to the
organism or group of organisms involved. Subsequent
exposure to the remaining intestinal organisms of the
area may permit the infant to take his place as an inter
mittent asymptomatic carrier with satisfactory immunity
to the average local hazards of intestinal infection. An
investigation of asymptomatic excretion rates among
communities of generally higher economic status such as
the Whites in Johannesburg wou d be interesting and might
reveal that even they recurrently excrete these organisms
without illness. These factors would similarly apply to
older children and adults who immigrate into the area.
Presumably such persons bring with them immunity al
ready developed to a large sc.gment of the local popula
tion of intestinal organisms due to exposure to many of
these agents elsewhere. They would become infected, with
or without symptoms, depending on factors such as
waning immunity, infection with agents to which they
had not been previously exposed, with no resultant im
munity, and nutrition. Similar circumstances probably
obtain when the holiday-maker goes to another area for
his vacation or the world traveller reaches another city,
when the occasion is frequently marred by a bout of
diarrhoea.

Walker et al." studied the presence of shigellae and sal
monellae in Bantu children in rural, peri-urban and urban
schools. Health services for the peri-urban and rural
schoolchildren were not of the high standard of the
urban areas, and yet serial studies in all 3 groups of
children showed that nearly every child had one or more
isolations of these organisms during a period of a year.
In terms of previous reasoning, if there is such a general
prevalence of these infections without illness, are isola
tions necessarily directly related to morbidity and
mortality? Prevalence of infective agents may make a
very significant contribution to deaths from kwashiorkor.

Gordon et al." considered a case a new or primary case
when the interval between cases was longer than the
incubation period which they accepted as I - 7 days. They
calculated the over-all secondary attack rate in their
Guatemalan study for 390 family outbreaks as only 1'4'70.
In another study on 450 cases in families they found 86'7
new primary cases and only 7'5% were secondary infec
tions. The low secondary attack rate was apparent in our
investigation.

This consideration of occurrence is confined to the
situation encountered in the domiciliary areas investi
gated, and is not concerned with epidemic outbreaks of
gastro-enteritis in hospitals or other in titutions where
well-defined single aetiological agents such as entero-
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pathogenic Escherichia coli are incriminated, and control
is achieved by treatment and interruption of a far less
complicated environmental anus-to-mouth transmission
than occurs in a population group uch as the Bantu of
Johanne burg.

Presentation and Symptomatology
Clinical features of gastro-enteritis, which are not a

primary concern of this study, have been fully reviewed
by authors here and elsewhere.'·"·"

The range of pre entation and symptomatology of
gastro-enteritis was defined in the criteria of what con
stituted the condition under investigation, namely
primary, significant diarrhoea during the first 3 years of
life. The clinical examination of 380 sample cases with
primary ignificant diarrhoea, which at present causes the
death of over 400 Bantu infants in the first year of life in
Johannesburg, revealed that 290 (76%) were not seriously
ill, and with the available medical care would not nor
mally have undergone clinical deterioration. In the ab
sence of figures of incidence, these figures, coupled with
the large number of 404 Bantu deaths in the first year of
life in 1966, suggest that there must be a high incidence to
give rise to so many deaths, and that there is a large back
ground of less serious manifestation. It is emphasized
again that case mortality should not be assessed on the
seriously ill patient admitted to hospitals and their drip
units. The fact that so many do become critically ill is an
indication of individually poor resistance to a widespread
infection which the normal infant should meet with near
equanimity. That many do not is an indictment of poor
resistance occasioned by socio-economic and environ
mental inadequacy.

Aetiology
The hope that this study might reveal some causative

agent other than those classically implicated and not
hitherto isolated was naive. So was the view that trans
mission was simply ano-oral spread of this agent largely
facilitated by misused unhygienic feeding bottles. The epi
demiological pattern is complex and a challenge.

Causative agent. The extensive literature on numerous
organisms, varying from salmonellae, shigellae, entero
pathogenic Escherichia coli and others to listeria, and a
wide range of viruses isolated from stools and incrimi
nated in the causation of gastro-enteritis in South
Africa'·'''''' and in other countriesl.".~'.".ss bears testimony
to an unsolved dilemma. At this stage no single constant
causative agent has been isolated, nor was this achieved
in the pre ent investigation. A unitarian concept of this
kind is unlikely to materialize even though it might be
reasoned that such a well-defined clinical syndrome would
likely be caused by a specific organism or group of
organisms. The finding in the present investigation of a
relatively large number of infants with gastro-enteritis
from whose stools no bacteria or viruses could be isolated
is supported by similar experience here and elsewhere. So
i<; the fact that organisms isolated from the stools of
children with gastro-enteritis could be recovered from the
stools of large numbers of infants who were completely
well. Similarly, our experience that a variety of bacterial
and viral agents were isolated from sample and control

ca es is common experience. Clearly, there must be more
epidemiological factors than an infective agent and its
transmi sion from one susceptible infant to another.
There were sample group infants with gastro-enteritis
where infection seemed to play no part, and such diar
rhoea may have been initiated by nutritional or dietary
causes, or by the abuse of medications and enemata by
Bantu. Concurrently existing changes in the intestinal mu
cosa may have exacerbated the situation. The role of
bacterial overgrowth and secondary invaders was hard to
assess.

utrition. The word 'malnutrition' is in unsatisfactory
usage and is consistently related to undernourishment,
whereas the grossly obese are equally as malnourished as
the starving. The importance of undernutrition in relation
to gastro-enteritis is well established"""""'''''' and in this
investigation it was 5 times more frequent among infants
with gastro-enteritis than in the control group of well
babies. Malnutrition, in the meaning of inadequate
nutrition, may itself give rise to symptomatic diarrhoea
without a primary infective cause. Diarrhoea may be a
symptom associated with kwashiorkor. Malnutrition may
initiate gastro-enteritis, and gastro-enteritis of infective
origin may precipitate kwashiorkor. In this complex inter
relationship it is not surprising that there is often con
fusion in public reporting in understanding that not all
infantile diarrhoea in less advanced communities is due to
kwashiorkor, and that gastro-enteritis and kwashiorkor
are not synonymous. Certainly, it is the child with mal
nutrition in whom gastro-enteritis becomes a serious and
often fatal disease. A clinical orientation to malnutrition
is fundamental to rectify deficiency when it is
encountered.

There is further satisfaction when to this is added a pre
ventive approach to combat nutritional, in this case parti
cularly protein, deficiency by the mass distribution of
powdered milk to infants of communities in need. Before
the inception of the highly laudable subsidized milk scheme
introduced in this country by the South African Govern
ment, mass free issues of powdered milk had been given
by the clinic services of the Johannesburg City Council
to Bantu infants since 1947. As an example of the extent
of this issue, 2,600,000 lb. of powdered milk was distri
buted during the period 1947 - 1963. This undoubtedly
contributed largely to the progressive lowering of mor
tality rates from gastro-enteritis in Bantu in Johannesburg,
but, as reflected in present mortality rates, this preventive
approach is not enough. Modern epidemiology demands
that public health services should earn the designation of
a preventive and a promotive service. They should pro
mote not only by adjuncts such as health education, but
go even further towards establishing a climate in which
preventive measures can be effective, such as urging raising
of wages in lower socio-economic groups to a minimal level
less than which no worker may receive. Apart from purely
medical aspects, hospitalization and other medical service
costs for diseases like gastro-enteritis and tuberculosis
would be tremendously lowered. Though most important,
better treatment and environmental control will have rela
tively insignificant benefit unless socio-econornic and nutri
tional status is elevated.

Transmission. The method of pread of gastro-enteritis
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in in tances where it is an infective condition must ba i
cally be that of typhoid, dysentery or parallel inte tinal
infection but rendered more complex by various epi
demiological factors. Richardson et al." showed that im
provement of the water supply had no effect on the pre
valence of salmonellae, shigellae and helminths among
rural Bantu children. They subsequently showed that good
quality potable water supplied to the Bantu areas of Jo
hannesburg was not enough to lower the incidence of
intestinal salmonella and shigella infection.

Richardson et al." recently completed a meticulous
bacteriological assessment of abattoir meat, meat and
milk, and fowl and dog faeces in the Bantu residential
areas of Johannesburg as a possible source of human
infections. Their results showed that reasonable care was
taken to ensure that slaughtered animal were processed
in a satisfactory manner, but the reverse held in respect
of offal. Tripe and intestines were distributed by an offal
pool and it was clear that they were not adequately
treated after leaving the abattoir to render them compara
tively free from faecal contamination. These authors con
ceded that this commodity forms an important source of
protein in the staple diet of the community, as was shown
in our study, but that with lack of knowledge of modern
hygienic practices the risk of infection, and particularly
salmonellosis, from this source was very real. They iso
lated more Salmonella typhimurium from samples tested
than other strains, and it is well known that this salmo
nella commonly causes diarrhoea. They further collected
specimens of sour milk at random from street pedlars. 0

salmonellae were isolated from these amples, but 24 out
of 28 (85'6%) yielded faecal E. coli. Illegal meat, offal
and milk supplies emerged as points of comment in the
analysis of field findings in our study. Richardson and his
co-workers" further isolated salmonellae from 21'4% of
specimens of fresh canine faeces collected from pave
ments near offal stalls, and from 14'3% of specimens of
fowl faeces. They considered that transient human carriers
among Bantu in Johannesburg townships may contribute
an important reservoir of salmonellae responsible for
diarrhoea; that infected offal may well be directly re
sponsible for this high incidence; that improvement in
handling, distributing and selling of offal is an obvious
necessity; and that a concentrated health education drive
is indicated. While agreeing that these thing should be
done, it might well be that in such a vast sea of salmo
nellae in humans, dogs and fowls, with little discomfort
to the host in many instances, cleaner offal at a conse
quently raised price, which the community will likely in
large part not be able to afford, may have no more effect
than the previous experience of improving water supplies
in regard to salmonellosis, but may have considerable effect
in the loss of a cheap source of protein.

Salmonellae have not been hown in our study or
elsewhere to be the primary, the only or even a necessary
infective agent in gastro-enteritis. In the present peculiar
circumstances of this area nutrition may be more im
portant than lessened hazards of infection. Many Bantu
have a traditional liking for offal and in some groups it
becomes more delectable the lower the gut level. Con
siderable educative effort will be necessary. Adults and not
infants susceptible to gastro-enteritis are the greatest con-

sumers of offal, and no outbreak of diarrhoea among
adults has been traced to thi ource. It would seem
reasonable, in view of the needs of these communitie
and the circumstance apparent, that the offal problem
should be left broadly as it i , with improvement in hand
ling by abattoir and in di tribution, but with mainte
nance of a price which can be afforded by the Bantu. It
is unlikely that all human food wa intended to verge on
sterility. There is an acid barrier in the tomach. Other
alternatives would be to fully cleanse and treat inte tines,
which could be uneconomical, or to ill continue the
supply of offal from abattoir and u e intestine for
sausage kins and processing to fertilizer. Many workers
have shown the hazard of abattoir proces ing of meats a
a cause of human infection,53..'. and the e deci ion re
garding the di po al of offal should be taken for the
whole country at Government level.

A somewhat imilar problem wa met by Mackenzie
and Livingstone'" in Durban, who described the successful
use of tilapia pecies (kurper) in the biological control
of mosquitoes in natural and man-made pond which was
followed by the weekly netting of several tons of these
very edible fish from effluent ponds and their distribution
to the poor and needy. These ponds yielded 2 - 3 tons of
fi h per acre per year. However, their tudies showed that
the flesh of these tilapia nurtured in sewage-effluent ponds
included number:> and varietie of almonellae, and they
concluded that this cheap source of protein to the under
privileged wa now inacce sible. Here, too, the que tion
arise whether the potential threat of salmonellosis or
the deprivation of a cheap protein ource to undernouri h
ed communities is the most important. Mackenzie and
Living tone describe no outbreak of diarrhoeal disea e
among the recipient of the fish, who presumably cooked
them before ingestion. In the floating population of the
'boat cities' of the East, uch a Hong Kong, where
human excrement freely pollutes the water, it i believed
that kwashiorkor and diarrhoea are minimal because of
high protein diets derived from the fish recovered by the
boat dwellers from these water.

While not advocating the consumption of almonella
contaminated food, an attempt is made to weigh the criti
cal need of cheap protein in combating the malignant
effects of malnutrition in regard to kwashiorkor, gastro-
enteritis, tuberculosis and other condition. umerou
epidemiological fact point to transmi sion from case or
carrier to susceptible infant in gastro-enteritis; faeces to
mouth via devious channels of the environment, meat,
milk, unhygienic utensils and others, with the role of an
infective agent variable, ometime specific, in other ob
scure where pathogens become virtual commen als and
non-pathogen become virulent, and in other playing no
role at all. There is no indication of a common source
origin or uncomplicated pread, except in institutional
outbreaks of infantile ga tro-enteriti . In the general com
munity transmission is gro ly complicated by the intru
sion of socio-economic factors with malnutrition initiating
or exacerbating clinical disea e after infection.

An epidemiological hypothesis of infection. It may well
be that in variou human communitie there ar popula
tions of intestinal organism broadly peculiar to each,
though with several types of organism common to many.
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The extent and virulence achieved by the bacterial and
viral population would likely be dependent upon stan
dards of environmental hygiene and of resistance to infec
tion. ew entrants, either by birth or immigration, as
suggested, are exposed to these bacterial and viral popu
lations and contract infections by those organisms to
which they have no immunity from previous exposure,
and mayor may not have associated diarrhoea or consti
tutional disturbance, the latter being largely dependent on
the state of nutrition. The process of exposure to infec
tion by organisms to which no immunity has been de
veloped may be repeated, if initial attacks are survived,
until the new entrant attains a stage of virtual symbiotic
host-organism equilibrium with the environment. In these
circumstances many individuals will be recurrent asymp
tomatic excretors of various organisms. Apart from
secondary diarrhoeas, infective gastro-enteritis in well
nourished and properly cared for infants should be a
relatively minor episode.

In the Bantu residential areas of Johannesburg it is
unlikely that marked change will occur in the population
of existent bacteria and viruses, even though environ
mental and other control measures be intensified. The
endeavour should mainly be to assist infants to pass
rapidly and safely through the infector pool of organisms
to attain the requisite state of host equilibrium to the
endemic intestinal organisms of the area. Unwise anti
biotic assault on the endemic bacterial populations as a
vaguely applied control measure could have serious unto
ward effect in the development of resistant strains and,
in addition, serious parenteral complications in adults
with salmonella, E. coli or other intestinal invasion.

Finally, in the interrelationship of data, Gordon;"",34,,",,,,
who with his v3rious co-workers has completed major
and exemplary work on diarrhoeal dis~ase, has said that
investigations have usually been in clinic and laboratory,
but field epidemiological research should be combined
with these. This was the attempt of the present study.

TREATMENT

This investigation was not majorIy involved with treat
ment, but therapy was assessed to determine its position
as one of the multiple facets of epidemiological control
and thus to permit a basis of sound health educative
persuasion to mothers.

Treatment of acute gastro-enteritis aims at recovery
and at reduction of the number of deaths, most of which
are due to dehydration contributed to by unnecessarily
prolonged dietary restriction during therapy. Rehydration
and restoration of electrolyte balance is critically im
portant, and effective, but less effective in the presence of
malnutrition. Hansen' advises that steps be taken to en
sure that mothers understand the dangers arising from
dehydration and know how to recognize it, how to pre
vent it and how to control it in the early stages. Feeding
should not be stopped for more than 12 hours. In hospi
tals rehydration and replacement of salt lost is usually
with half-strength normal saline. Health authorities and
mothers, he recommends, should know that any infant
with diarrhoea for even a day should forthwith go onto
a mixture of one pint of boiled water and half a teaspoon

of salt with 2 tablespoons of ugar. Milk and food should
be stopped for 12 hours but the child should be given as
much of the saline mixture as it will take. The infant must
not be starved for more than 12 hours and should then
go back onto undiluted milk, according to Hansen.' He
considers that if the milk is diluted, the infant will be
deprived of valuable protein. If these things be done by
a mother in the early stages of her child's illness, then the
urgent hazards of d~hydration, electrolyte imba'ance and
starvation will be avoided.

A consensus of opinion"lS,,",,,.,,, is that antibiotics are
of questionable value in the treatment of gastro-ententls
and should not be used in uncomplicated cases. Some'
rely on sulphadiazine if a drug is necessary. The control
of infection does not mean that diarrhoea is necessarily
controlled. Administration of antibiotics to cases of sal
rnone:Ia gastro-enteritis and carriers prolongs the excretion
of these organisms by inducing changes in the intestinal
flora with increased susceptibility to bacterial invasion.

Rosenstein" expresses the interesting view, in support
of hypotheses in this paper, that symptomless salmonella
excretors are not particularly dangerous to their contacts.
Antibiotics are not harmless and shou!d only be used
under special circumstances of systemic complications
such as abscess, meningitis, osteomyelitis or endocarditis.
The potential dangers of transferable drug resistance are
receiving increasing attention,""" and organisms such as
Sall11oll~ra johannesburg, commonly associated with re
cent self-limiting occurrence in the Bantu of Johannes
burg, are exhibiting resistance to antibiotics.

CONTROL

Basic epidemiological procedures, whether applied to
yellow-fever, malaria or bilharzia, or modern epidemics
such as road accidents, coronary thrombosis or smoking
and lung cancer, require that the cycle of causation of
a:1Y condition to be brought towards better or ultimate
control should first be established, and that methods to
interrupt the causative cycle at as many points as possi
ble should then be devised. These methods must be
applied concurrently and their priority in regard to extent
of application modified in terms of the circumstance of
the community to which they are applied. These princi
ples and their applications have been described in pre
vious communications in respect of tuberculosis' and
modern stress phenomena.'5

In this study an epidemiological cycle of interrelated
causative factors in regard to primary gastro-enteritis of
infancy in the Bantu of Johannesburg has emerged.
Again, in terms of fundamental epidemiological principle,
it is based on interaction between host and causative
agent, with the environment contributing many factors,
and further complicated in that one of the factors asso
ciated with the environment and host reaction, namely
malnutrition, may itself give rise to gastro-enteritis with
out the apparent intrusion of a primary infective agent,
and that, where infective agents are involved, no single
specific organism but many bacteria and viruses are
implicated.

The application of methods of concurrent multifactorial
interruption of this complex cycle is represented in
Fig. 3.
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crOWding. fly breeding. illegal hawking of illicit meat,
offal and milk supplies. and improved processing and
distribution of offal.

CONCL SIO S

Gastro-enteritis in Bantu infants in ]ohanne burg, though
associated with infective processes, is largely a ocio
economic disease.

Endeavour should be directed to as IStll1g infants to
pass rapidly and safely through inevitable expo ures to

Prompt TrcaTlI1elll of Infanrs
Tho e infants who contract clinical illnes on exposure

to infective agents (or develop nutritional diarrhoea) re
quire prompt and effective treatmem.

Health education services must inform mother and
families of the dangers of d~hydration, salt los and un
necessarily prolonged starvation periods in infant with
diarrhoea. e\en if of only a day's duration, of the simp:e
methods of withholding food for 12 hour and the ad
ministration of a saline mixture to correct these condi
tions and initiate early life-saving treatment before these
cases finally come to the ilttention of the medical services.

Suitable tablets" should be i sued to mothers to facili
tate the preparation of the neces ary saline mixture by
dissolving the tablet in boiled water for use in the event
of her baby contracting diarrhoea.

Attention of medical personnel should be drawn to the
inadvi ability of pre cribing antibiotics in uncomplicated
cases and for carriers of infective agents as ociated with
gastro-enteritis.

Existing clinic, domiciliary and hospital services will
continue to provide medical cover.

Care after recovery would require intensified health
visiting to such cases for advisory and educative support
to mothers and families, to make provision for upple
mentary food to the infant when considered necessary,
and to ensure that the infant and not other members of
the family partakes of this sustenance.

Home Visiting by
Health Visitors.

Rais'"9 of
Wage levels.

Nutritional
Assistance.

He;,lth
Educdtion

community.

'- EnVIronmental
Hygiene.

RAPID SAFE
PASSAGE THROUGH

INFECTIVE EPISODES

of gastro-enteritis in a Banlu

and

Fig. 3. Epidemiological control

Pi2C~S of Day Care for In~ants of
Working Mothers.

Intensified Home Visi ting by Health
Visitors at 3 -17 months at age of
InfOillnts. He.il.1t EducatiCll of t-tothers.
Greater Inducement to attend Child
Hc:tl.! th euni Cs .

Nutritional Assistance.

Jnform2tion to Medic.tl Otficet"S
ff'g;:rcting use of Anti biotics.

[ssue of Tablets to alt t-fothers for
constituting Saline Mixture shoutd their
Infants develop Diarrhoea.
Hea.l t Education of Mothers regarcHng
early Diagnosis .n~ preliminary tre;:tmEnt.

Clinic .nd Oomiciti:tl.ry Services.

Measures Directed Towards the Infant
J. Education of the mother and others involved in care

of the infant should cover the broad causation of gastro
enteritis, importance of breast feeding, hazards of artifi
cial feeding, principles of cheap but adequate nutrition,
dangers of the weaning period, the abuse of medications
and enemata, pr;:paration and storage of infant food, and
methods of cleansing utensils and feeding receptacles. The
use of hypochlorite solutions for this J:urpose has been
advocated""'" and was found satisfactory for sterilization
of feeding bottles wh~n submitted to laboratory testing"' in
our services.

2. 'utritional assistance can be given by issu~s of sup
plementary powdered milk or other commodities.

3. Inten ified home visiting by health vi itors when
infants are 3 - 17 months of age or during any subsequent
period of weaning should be instituted.

4. Greater inducement to attend well-baby child health
clinics is important. Contact tends to be lost on comple
tion of routine free immunization procedures against diph
theria, whooping cough, tetanus, smallpox, po]jomye]jtis
and tuberculosis.

5. Though many preschool institutions exist in the
Bantu areas, additional provision should be made for
places of day care for young babies of working mothers.

Measures aimed at the socio-economic and sanitary
environment should receive increased attention in regard
to the following:

(a) The urging of legislation to set minimal wage levels
less than which no employer may pay a full-time em
ployee.

(b) Health edu ation on family planning, budgeting and
the proper direction of income to priorities, personal and
general hygiene, health practices, and fly control.

(c) Environmental hygiene and general sanitation
should receive special orientation towards control of over-

Gastro-enteritis is a relatively minor
Hospi ta t Se-rv iet's.

problem in communities of advanced
socio-economic status. I n regard to
the Bantu of Johannesburg the pri
mary endeavour therefore is to ad
vance existing socio-economic status,
which, though considerable strides
have been made, is a long-term pro
cedure. Pending this achievement,
endeavour should b;: directed to
assisting infants of this community
towards rapid and safe passage
through their inevitable exposures to
intestinal infective agents, as occurs in
infants of communities of higher
socio-economic level, and thus towards
acquisition of resistance to the en
demic i:·.testinal organisms of the area.

eaSUf<.s directed towards this ob
jective may be divided into those
which prepare the infant for safe and
minor episodes on exposure to in
fection (I in Fig. 3), and those which ensure rapid
safe recovery from gastro-enteritis (11 in Fig. 3).
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infective agents, thus ::Icqwnng a status of host equili
brium and resi tance to the endemic intestinal organisms
of the area. This hould be achieved by application of the
methods described in relation to the epidemiological
instrument devised for !hi purpose.*

*A parallel longitudinal cohort tudy of newborn infants in regard (0

viral iso~ations and antibody levels was carried out by Prof. J. H. S. Gear
and his co-workers, and will be submitted for independent publication.69

SUMMARY

An investigation is described into the epidemiology of gastro
enteritis in infancy in Johannesburg. The project involved 770
infa.nts under 3 years of age, of whom 380 had primary
gastro-enteritis and 390 were well babies who constituted a
control group.

Clinical, laboratory and epidemiological field procedures were
undertaken. An epidemiological cycle of interrelated causative
factors is advanced and methods of interruption of this cycle,
with the purpose of decreasing incidence and mortality, are
described.

We wish to thank the Johannesburg City Council who gave
authority for this undertaking and bore the cost of the bacterial
investigations; the South African Institute for Medical Re
search which carried out the bacteriological investigations; the
Poliomyelitis Research Foundation which conducted viral
studies; the staff of the Johannesburg City Health Department
who unstintingly gave of their time and effort; and ProE.
A. H. Smith, Medical Officer of Health, Johannesburg, for
permission to publish.
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