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1. INTRODUCTION

The Scientific Working Group on Child Care Practices Related to Diarrhoeal Diseases mer
in Geneva from 17 to 20 April 1979.

Diarrhoeal diseases are one of the major causes of morbidity and mortality in most
developing countries, particularly in young children. A Diarrhoeal Diseases Control (CDM
Programme has recently beenr established by the Organization at the request of its Member
States, This has been stimulated by recent developments such as the better understanding of
the etiology, epidemiology 2ud physiopathology of acute diarrhoeal digeages, the discovery
of a simple and effective method of oral rehydration therapy that can be administered by
mothers and other family members at home, and the commitment of Member States to primary
health carel, a1l of which provide new opportunities and challenges for the control of
diarrhoeal diseases,

The initial emphasis of the CDD Programme is on cooperation with countries in the
widespread implementation of oral rehydration therapy.? It is recognized, however, that
although this measure can significantly reduce the mortality from acute diarrhoeal diseases,
it will not reduce their incidence; there is therefore a need to develop new and appropriate
technologies and approaches for the prevention of diarrhoeal diseases. Consequently, support
for research is being plarmed in the following priority areas: immunology and vaccine
development, clinical management of acute diarrhoea, epidemiology and etiology of acute
diarrhoea, envirommental health and diarrhoeal diseases prevention, and the area this Group
was asgked to consider - that ¢of maternal and child health practices, including nutritional
practices, as they relate to treatment and coatrol of diarrhoeal diseases. This is an
important but particularly difficult area for study because it iz concerned very much with
human behavieur, including that of health workers.

The Group agreed: to review the "state of the art” in this area; to recommend maternal
and child health practices that could be followed on the basis of available knowledge; to
identify gaps in knowledge that require further research in order fo improve and facilitate
action programmes for the control of diarrhoeal disezses; and to make recommendatigns for the
strengthening of research capabiliries in the developing countries.

2, REVIEW OF CURRENT KNOWLEDGE

2,1 Food, nutrition and diarrhoeal diseases

2.1.1 PBreast feeding

2.1.1,1 Nutritional value of human milk

Breast milk is the natural food for infants. Its protein and energy content, and its
concentrations of minecrals and vitamins are excellently adapted to their needs., In addition,
the biocavajlability of some of its components (e.g. proteins, lipids, iron, vitamin D) is
better in breast milk than in other foods.

2.1.1.2 Anti-infeectious and anti-allergic properties of human milk

Whercas the nutritionsl value of breast milk has long been recognized, its significance
in protection against infections has been iess well appreciated. In several carefully
controlled studies, a lower frequency of gastro-imtéstinal infections has been demonstrated
in breast—fed than in artificially fed infants during the first months of life. This
difference has been observed in children from both developed and developing countries, but
has more important implicatioms in the latter.

Primary Health Care, Report of the International Conference on Primary Health Care,
Alma-Ata, USSR, 6-17 September 1978, Geneva, WHO (1978).

Development of a programme for diarrhoecal diseases control. Report of an Advisory Group,
unpublished document WHO/DDC/78.1
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Breast milk has been observed to have 1 protective capacity against certain specific
bacterial pathogens causing diarrhoea. For example, disease caused by enteropathogenic
Escherichia coli (EPEC) has been observed less often in breast-fed bahies; furthermore,
epidemics caused by EPEC have been controlled by feeding infants with human colostrum and
milk. It has also been noted, in an area of Guatemala, that breast-fed babies ofren harbour
Shigella in their intestine without developing symptoms, while artifically fed infants fre-
quently experience illness when infeecred, In.addition, in a recant investigation in Bahrain,
the incidence of cholera was significantly less in breast—fed than in bottle-fed infants.

Altheugh rotavirus is one of the most common causes of infantile diarrhoea and human
milk from a aumber of geographical areas has been shown often to contain antibodies against
the virus, there are not yet suffjcient datra to determine whether the disease has a lower
incidence in breast-Fed infants. However, the potential efficiency of anti-viral antibodies
in milk is illustrated by the finding that colostral anti-polic.antibodies (but not lower
titred mature wilk) can neutralize the live virus after oral polio vaccination,

Tt has been speculated that, besidas its anti-infectious capacity, human milk may also
have anti-allergic effects, not only because total breast feeding diminishes exposure to
food allergens, but alse because human milk contains antibodies against food proteins (e.g,
¢ow's milk proteins), which may diminish the exposure of the infant's intestinal mucosa to
food intreoduced during weaning that could cause allergy in atopy-prone infants.

2.1.1.3 Specific immunclogical facters of human milk

There are about 10° ro 107 leucoeytes/ml in human colostrum; within the first week of
lagtation the number decreases to 10% to 103 /ml. Up to 20 to 307 of these can be lymphocytes,
mainly T-lymphocytes. Thesa T-cells, which can produce interferon, may differ in some of
their characteristics from ¢circulating T-cells in the blosd. There is evidence that eell-
mediated immurity in the form of tuberculia reactivity, presumably conferred by these T-cells,
may be transferred from tuberculin-positive mothers to their breast-fed babies, B-lymphocytes

in human milk have been demonstrated, by in vitre synthesis experiments and specific plague—
forming cell assays, to produce primarily IgA. Because of the considerable technical
problems involved in separating these cells in milk, the above observations require further
confirmation.

Tga has been shown to be the predominant immunoglobulin in human milk and is different
from serum IgA in that it is composed of an IgA dimer stabilized by two additional glucopep=-
tides, a join (J) chain and a secretory component {SC). The resulting molecule = called
secretory IghA (SIgA) - 1is more resistant to enzyme degradation and pH changes than serum IgA.
The STgA concentration in colostrum can be as high as 20 g per litre and declines te about
0.23 to 0.5 g/1 in mature milk, This rapid decrease in antibody levels is compensated,
howaver, by the simultameous increase in milk volume, so that after an inirial fall-off, the
total daily intake of specific IgA antibodies of rhe breast—fed baby is relatively constant
throughout lactation. Initial observations have suggested no differences in the daily output
of 5IgA protein in privileged and underprivileged mothers, except possibly in severely mal-
nourished women whose miik volume may be lower,

Human miilk contains $IgA antibodies against the antigeus of several microorgauisms
commenly found in the intestine. The explanation for this close conrexion between microbial
i ance of SIgA in the mammary gland relates to the fact that
of a specific defence system of mucous membranes. SIgA
is the predominating immuncglobulin  in all axocrine secretions and 1s produced by special
lymphoid cells, many of which are present in the Peyer's patches in the small intestine. It
appears that these cells leave the patches and home fo other parts of the intestinal mucosa
and fo other sites, including the mammary gland, where exeocrine secretions bathing the mucous
membrares are produced (Figure 1)1, There 1s preliminary evidence that lymphocytes that

I Report of the Scientific Working Group on Immunity and Vaccine Development, unpublished
dacument WHO/DDC/7§. 72
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home to the mammary gland may be direected by HLA-D antigens on the glandular epithelial cells,
but further studies are required ro confirm these observatioms. Thus, it is likely that the
high SlgA levels in milk result from local production in the mammary gland, although it is
not yet excluded that a selective uptake of IgA dimers f{rom serum may also occur,

- The secretory Ig A system and the gut

*Homing of Ig A producing cells to
exocrine glands

Antigen entering
the gut

Peyer's patch

Egood Salivary
glands

Mammary
glands

Figure 1

-

Reproduced from Hamson, L. A., et al.., Acta Paed. Scand., 67, 577 (1978) with
kind permission of the author and publisher.

As a result of this gut-mammary gland relationship, wucosal defense against the mother's
intestinal microbial flora is transferred in the form of milk 5IgA to the intestine of the
breast~fed haby where it is absorbed in insignificant amounts. It is clear that the SlgA
antihodies of human milk are produced specifically to protect the mucous membranes; this 1is
important since most infectioms occur via mucous membranes and the young infant is slower to
produce SIgA antibodies than, .for instance, IgM antibodies.

The major function of 5IzA antibodies is presumably to bind the bacteria and keep them
from attaching to the mucosal epithelium and ivitiating infection. The protective capacity
of this anti-adherence activity demonstrated against, inter alia, E. coli, Vibrio cholerae and
streptococci may be overcome by am increase in vumber and virulence of intestinal micre-

urganisms.

S1gA antibodies have been found in human milk asgainst O antigens of E. coli strains
commonly causing neonatal sepsis and/or meningitis and against E, coli K antigens, Iincluding
the K1 capsular amtigen which is found in approximately 80% of E. coli causing neonatal
meningitis. Furtharmore, antibodies against V. cholerae and E. eoli enterctoxins, and
against Shigella, Salmonella, EPEC, and V. cholerae O antigens can be found, but only in the
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milk of women living in areas endemic for these organisms, again indicating the relationship
between milk antibodies and intestinal exposure.

TgM and IgG antibodies are alse found in human milk, but at lower levels than in serum.
The initial IgM concentration is gbout 1 g per litre in colostrum, decreasing to around
0.1 g/l one week later, and after that often becoming undetectable. Igé is present in
colostrum in a concentration of 0.2 to 0.3 g/1, decreasing to less than 0.1 g/l in mature
milk., The Igl and IgM in breast milk are presumed to derive from serum.

2.1.1.4 Non-specific anti-infectious factors in human milk

Mozt of the leucoecytes im milk are macrophages and neutrophilic granulocytes {and not
lymphocytes). They have bacterieidal activity but their biological and immunological
significance is unknewm. Lactoferrin is present in breast milk aad is bacteriostatic as it
binds irom which is required as a growth factor by many bacteria; milk antibodies work in
synergy with the lactoferrin. Milk also contains lysozyme, lactoperoxidase, Bl2-binding
protein, trace metals, complement and anti-staphylecoccal factor, but the significance of
these is unknowm.

Milk has & high lactose¢ and low protein content which, together with its low buffering
capacity and possibly its "bifidus facters”, are important for promoting the typical lacto—
bacillus intestinal flora of the breast—fed infant. This flora mav provide "colonization
resistance” to potential pathogens by limiting their numbers in the intestine.

2.1.1.5 Pogsible improvement of breast milk protection by maternmal vaceination

Parenteral vaccination of lactating women in endemic areas with killed cholera and polio
vaccines has been shown to produce a booster effect on specific milk 5IgA levels; thus
maternzl vaccination may improve protection for the breast-fed baby as well as the mother.
Protection of suckling pigs and calves hag also been noted in studies where E. coli vaccines
have been administered to dams.

2.1.2 Weaning i

For the purpose of this report, the weaning period starts when food other than breast
milk is regularly added to the diet of the breast—fed infant, and is completed when breast
feeding stops., For infants liviag in poor sanitary conditions, and particularly theose with
an inadequate diet, this is a period of high morbidity and mortality and one of the must
critical inm the child's life.

2.1.2.1 Age of weaning

There is unanimous agreement that breast milk is the best food for the infant, but from
the age of 4 to 6 months it is not enough by itself to satisfy his nutritional requirements.
Other foods are thus needed on nutritional grounds, but their introduction carries the risk of
increasing exposure to enteric pathogens. Breast feeding should continue, however, since as
discussed in sectiom 2.1.1.2, it confers some protection against diarrhoeal diseases. In
addition, after weaning has commenced, continued breast feeding into the second vear of life
has clear nutritional advantages. The benefits of prolonged breast feeding are supported by
many cultural traditions and religious teuchings (e.g. the Koran).

When breast feeding is not practiced, or is discontinued early in infancy, the nutritional
and infectious problems in this age group are markedly increased. Factors leading to the
termination of breast feeding include pressures of urbanization and attendant disruption of
soclal structures and customs, disruption of the family unit, poverty and the need for maternal
employment, pregnancy, and inappropriate advertising of hreast milk substitutes.

! Escherichia coli diavrhoea. Report of a Sub-group of the Sciemtific Working Group on

Epidemiology and Etiology, unpublished document WHO/DDC/EPE/79.1
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2,1,2,2 Weaning, diarrhoeal disease and malnutrition

In the developing countries, up to half of all deaths occur in children below the age
of 5 years, and malnutrition and diarrhoea are the most important contributory causes. This
problem is most severe below the ape of 2 years and coincides largely with the weaning period.

Two main factors are respomsible, First, weaning diets are often inadequate in their
energy and protein content and in other nutrients. Bven when suitable foods are available
locally, lack of knowledge, taboos and other cultural faciors may interfere with their
utitization. Few attempts, such as the provision of specific foods or the practice of
separate cooking, are usually made to meet the special nutritional requirements of infants.
fecondly, diarrhoeal disease has its highest incidence in this age group, resulting in
reduced food intake and nutrient utilizarion, and increased nutrient losses.

2.1,2.3, Local weaning foods

In most develeping countries located in tropical and gub-tropical regions, appropriate
weaning foods are not regularly used, frequently because of a lack of knowledge or because of
cultural eor other limitations. Appropriate weaning foods, however, can be prepared in the
home, in the community or in institutional settings with locally available and acceptable
foods. Consideration should be given not only to the nutritional value of these foods hut
also to the risk of their contamination during preparation, storage or administration. In
some areas where provision has been made for primary health care workers to teach mothers
how L¢ prepare appropriate weaning foods for their children, acceptance by mothers and
children has been encouraging and initial experience suggests that this action may result im
improved growth and a reductiom in the incidence of diarrhoeal diseases,

2.1.3 Nutritional status of children

Several recent epidemiological studies carried ourin different parts of the world have
identified a gsignificant association between diarrhoeal diseases and faltering body weight
in infants and young children. A number of causal mechanisms underlying this association
have been postulated, but unequivocal data supporting these hypotheses are limited, It is
still uncertain, for example, to what extent undernutrition per se is responsible for
increased diarrheeal morbidity, or how big a role diarrhoea plays in the causation of mal-
nutrition.

Although higher diarrhoea attack rates have been demonstrated in children of poor
nutritional status in a number of studies, the more frequent rates of illness may be more a
function of increased exposure to infectious agents than to impaired host resistance, as those
children most prone to malnutrition, because of their socioceconomic condition, are also most
likely to bhe living in a contaminated environment. Once exposed to pathogens, however, the
individual's response may well be influenced by his nutritienal status. Severe malnutrition
is known tu affect unfavourably a number of immunological respomses, such as cell-mediated
immunity, and may therefore lessen the active immunity gained following exposure to pathogens.
Malnutrition may also interfere with non-immunolegical barriers to infection such as gastric
acid production.

Existing information does indicate that 4 child's nutritional status mav affect the
duration and severity of acute diarrhoea and its complicatioms. Undernourished children with
chelera and rotavirus tend to have greater total fluid losses per unit of body weighr because
of prolonged purging. Electrolyte losses accompanying acute diarrhoea may be even more
problematic in the malnourished child, whose electrolyte balance is already disturbed. TFor
example, the diminished total body potassium seen in malnutrition may make the acute
potassium losses of diarrhoea @ven more seriocus. Furthermore, wnutrient malabsorption, which
frequently accompanies diarrhoea, is also likely to have more severe effects in the
malnourished patient. All this may explain why diarrhoea—specific mortality and morbidity
rates are higher in the presence of malnutrition. Thus, despite the pregent gaps in our
knowledge, good nutriticonal status can be reparded as protective against some of the major
complications of acute diarrhoea.
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The impact of diarrhoea on nutritional status is more obvious and has been more easily
demenstrable. Each of the complications of diarrhoea - dehydration, electrolyte and acid-
base disturbances, anorexia, voluntary dietary restriction, vomiting, malabsorption and
increased catabolism - results in decreased nutrieat intake or utilization,

Bacterial colonization of the small intestine has been independently associated with
acute and protracted diarrhoea, malabserption. and severe malnutrition. Even apparently
healthy children in some developing countries may demonstrate imcreased intestinal bacterial
counts when compared with children from developed countries. Causal relationships between
acute diarrhoes and bacterial colonization of the small bowel on the one hand, and diarrhoea,
chrenic malabsorption and malnutrition em the other, have not bheen well established and
deserve further study,

Whether certain etidlogical agents of diarrhoez have more important nutritional consequences
is not known. Data are similarly deficient regarding the frequency and severity of chronie
diarrhoes follawing acute episodes of specific eticlogy, Nevertheless, preventien of
diarrhoea will certainly improve the nutritional well-being of childrem; and the early, proper
treatment of acute diarrhoea can be expected to have a similar positive effect on nutritional
status,

2.1.4 Management of acute diarrhoea

The management of acute diarrhoea has three Principal objectives: (1) prevention or
correction of dehydration through early replacement of water and elactrolvte losses, (2)
maintenance of adequate nutrition to Prevent mainutrition, and (3) nutrition rehabilitarion
where severe malnutrition eoexistas, Only the first two of thesge objectives are congidered
in this report,

In acute diarrhoea, large amounts of water and electrolytes, principally sodium,
potassiuvm, chloride and bicarbonate, are lost. Lactase deficiency of varying cliniecal
severity frequently accompanies acure diarrhoea, and the ingestion of lactose may further
increase water losses in the colen, - Dehydration, therafore, is the most critical clinical
problem that requives treatment.

2.1.4.1 Rehydration and other treatment of acyte diarrhcea

The use of an oral rehydration fluid (ORS) containing glucose and eletrolytes (NaCl 3.5,
NaHCDy 2.5, KCI 1.5, Glucose 20 g per litre) corrects dehydration; this has been shown
convincingly in hospital and community-based trials. Moreover, when combined with a proper
diet (inde infra), oral rehydration therapy may reduce the negative impact of diarrhoea en
weight and growth. Back-up medical SUpport is necessary for the few cases thar require
additional treatment, The substitution of sucrose for glucose in the ORS solution appears
to offer a practical alternative form of therapy,l A gimpler method of home preparation of
rehydration fluid using "sugar and table salt" may be worthwhile in the absence of pre-
measured packets of the complete formula, but this practice needs to be carefully evaluated
before it cap be widely recommended.

Various traditional remedies have been empirically used in the treatment of acute
diarrheea, but none has been preved to be beneficial. Antidiarrhoeal preparations such as
charceal, kaclin, pectin and antispasmodics have not been shewn to be of any value and some
of them (e.z. antispasmodics) may, in fact, be harmful, especially in young children.
Antibiotic therapy should be reserved for selected cases as indiscriminate uce may actually
iead to an increase in diarrhoea and persistance of the carrier state {in Salmonellosis).

Report of the Scientific Working Group on Clinical Management of Acute Diarrhoea,
unpublished document WHO/DDC/79.3
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2.1.4.2 Nurritional maintenance

Correction of dehydration and acidesis is usually fellowed by return of appetirte
permitting prompt reintroduction of food. '"Phasing-in" is a largely empirical measure
which may not be justified in the absence of ¢lear gigns of food intolerance. In breast-
Fed habies, breast feeding should coutinue without interruption; in non-breast—fed infancs,
use can be made of diluted cow's milk forwulas when available, but the child should be
carefully observed for evidence of lactose malabsorption. For older infants and children,

other bland nurritious local foods suited to culture, tradition and taste should be used as
early as possible,

Such practices are recommended because they assure maximal avallability of nutrients;
however, more information i1s needed on the specific effects of the timing and the type of
foods offered during acute diarrhoceaz on the duration of the disease and on the absorption of
nutrients. This is important since specific mutrients, such as fat and disaccharides, may be
poorly absorbed for a period following acute diarrhoea, which could influence the lonmg-term
clinical and nutritional outcomes. Whether any specific dietary ox antimicrobial therapy can
interrupt or mitigate the adverse effects of diarrhoea on nutrient absorption also remains {o
be determined.

2.2 Persconal hygiene and food handling

2,2.1 Causes of acute diarrhoea

In the last decade there has been a considerable increase in knowledge about the eticlogy
of acute diarrhoea. Some information about the agents and the importance of personal hygiene
in their prevention is given below.!l

Viral gastroenteritis, largely due to rotavirus, is the most common cause of diarrhoea
in infants and young children in all parts of the world. Rotavirus and other small viruses
causing acute diarrhoea (e.g. Norwalk agent) are probably spread primarily by person—to-
person contact and thus personal hygiene is certainly important in their prevention. Water-
borne transmission of Norwalk agent hag been reported.

Enterotoxigenic E. coli (ETEC) infections are alsc of particular impertance in infants
and young children. 1In developing countries, food-borme and water-borne transmission are
thought to be important, although more informatiom is needed.

Cholera is an importamt cause of diarrhoeal illness in endemic areas, where it is mainly
a paediatric disease. It is usually water-borne but food-borne transmission also occurs.
FParsonal and food hygiene and proper sanitatiop facilities are an essential component of
control measyres.

Salmonella gastroenteritis accounts for a relatively small part of the burden of
diarrnoeal disease in developing countries; this is primarily due to the general absence of
processed food supplies. Domestic animals are a major source, and cross infection of live
cattle prior to slaughter in centralized abbatoirs is particularly important. Person-to-
paerson spread is rare. ‘

The shigelloses are numerically of considerable importance and are transmitted by person=
to-pcrson contact, particularly among ¢hildren. Water-~borne epidemies occasionally occur;
food-borne spread is less commen. Personal hygiene is important and it is widely accepted
that the incidence of shigellosis varies inversely with the accessibility of water supplies
and sanitary facilities, and is sometimes influenced by fly control.

Dotailed information about the etiological agents of diarrhoea is provided in the Reports of
the Scientific Workimg Sub-groups on Escherichia coli Diarrhoea (unpublished document WHO/
DDGC/EPE/79.1); Rotavirus and other Viral Diarrhoeas (WHO/DDC/EPE/79.2); Cholera and other
Vibric Infections; Salmonellosis, Shigellosis, Yersinia, Campylobacter and other Enteric
Infections; Parasite-related dlarrhoeas.
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Yersinia and Campylobacter are recently identified causes of acute bacterial diarrhoea
in children. These infections are probably mostly caused by the consumption of contaminated
animal food products.

Paragite-related acute diarrhoea may be caused by Giardia lamblia and Entamoeba
histolytica. Both are spread most commonly by persom~to—person transmission and thraugh
N water,

In addition to acute diarrhoeas, protracted diarrhoea is an important entity of poorly
defined etiology in childheod.

2.2.2 S8ources of infection

There are four factors to be considered in attempting to delineate the sources of the
infectionsdescribed in 2.2.1,

(1) There is no evidence that milk suckled from the breast is of any importance as a source
of diarrhoeal disease, However, in bottle-fed infants, the milk formula and the bottles
themselves may be a source of infection.

(2} The infant's habit of putting his hand and small objects in his mouth clearly makes
exposure to pathogens more likely; the hygienic condition of the infant's immediate environ-
ment probably influences the extent of the risk invelved,

(3) The quantity and quality of water are important im the transmission of disease. There is
some evidence that diseases like shigellosis,which spreadsmainly by person—to-person contact,
are less common when the quantity of water around the home is great; this is presumably due
te improved personal hygiene The quality of the water is also important; this is true not
only for drinking water since water is ingested in some societies during bathing and washing
and is often used in the preparation of food. In some communities, it is normal practice to
give the wholly breast-fed infant water to drink; it is debatable whether this potentially
hazardous custom is justified.

(4} A major source of enteric infections during the weanling period is the consumption of
food other than breast milk. The limited studies in develeping countries on food hygiene
suggest that foods prepared in an unhygienic environment are significantly contaminated with
faecal and other bacteriaj this is true even of traditional cooked foods, including thase
used in the weanling period. Sources of contamination are primarily domestic water used in
food preparation and washing utensils, raw food and food handievs. Orgarnisms iatroduced
during food preparation may be reduced in nyttbers but not eliminated during cooking; in

the interval between cooking and eating they can rapidly proliferate, especially in the absence
of refrigeration, Alternatively, they may be reintroduced into the food after cooking. The
degree of food contaminationm thus varies with the personal hygiene of the mother, water
quality, the nature of the cooking and food-handling processes, and the duration of time
between cocking and consumption.

2,3 Maternal health

The mother oeccupies a central position in the family and the 1ife of the child. She
y provides the enviromment for the developing embryo, and from the onset of conceptlon until
delivery they are inextricably intertwined. After birth, the dyadic interaction betwsen
mother and infant is biclogically maintained through breast feeding, and psychologically
nurtured by ehild rearing.

The nutritional status of the mother has a direct influence on foetal growth and
lactation. When 2nalysing available data in this area, the long—term nutritional history
of the mother has to be separated from her nutritional status during pregnancy. Women with
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lifelong nutritional deprivation tend to deliver low birth-weight babies, with increased risks
of mortality and morbidity (and poor sucking capacity); this phenomenon has clear inter-—
generational dependency. Supplementation of diet during pregnancy by energy sources and/or
proteins confers clear benefits in terms of maternal weight gain, size of the baby at birth
and perinatal mortality. The single study that has included childhood diarrhoea as an

vutcome failed to show a consistent association between ingestion of supplements by the

mother and duration of diarrhoea; however, this might have been due to the small size of the
population surveyed.

Lactaticen performance in malnourished mothers is remarkably efficient. Various atudies
have reported no major change in milk composition and omly occasionally a decrease in milk
volume (see 2,1.1.3). However, this favourable situation for the infant can cause further
deterioration in maternal nutritional status. Unfortunately, studies of the efficacy of
dietary supplementation in lactating malnourished mothers have as yet failed to indicate a
Tegimen that is beneficial to both the mother and the infant.

Interventions aimed at maintaining energy balance during pregnancy and lactation have to
be seen in the long-term perspective of stimulation, motivation and education. Community and
governmental support systems may well act both directly and indirectly on maternal health.
Many favourable traditional support systems are abandoned with urbanization and industriali-
zation. As a case in point, the lessons learned by rediscovering the importance of breast
feeding need to be disseminated.

The influence of maternal health on infant morbidity, including the incidence and dura-
tion of diarrhoeal disease, is largely indirect; the relative importance of factors contri-
buting to maternal health has scarcely been studied. The explanatery model for a cause and
effect relationship between marernal health and diarrhoeal disease in childhood will
necessarily have to include examination of the mother's capacity for child rearing, dietary
management, personal hygiene, etc,

2.4 Provision of child care

2.4.1 Beliefs and practices

Epidemiological studies continually emphasize that human behaviour patterns exert a
major influence on the incidence and transmissionm of acute diarrhoeal diseases in children
and on the rature and consequences of their gequelae. Programmes have been designed to
change these Implicated behaviour patterns in the home, e.g. by providing improved water
supply and sanitation facilities, and by educating mothers about appropriate hydration and
dietary management cf children with acute diarrhoea.

Only a few programmes have thus far showed encouraging results. These have usually
been cnes in which an intensive input has been provided by highly trained and well motivated
workers and & trusting relationship has existed between worKers and recipients. The remainder
have been unable to demonstrate significant changes despite a substantial investment in
technical facilities, manpower training and community educatiom.

Programmes that failed were often those plauned in such a way that they could not be
operated within the cultural framework of the target groups. Health workers, frustrated by
their failures, frequently see local behaviour patterns as the result of a '"rigid" set of
traditional beliefs held by the communities with whom they work. They are not equipped to
analyse local cultural patterns and identify those that might provide points of entry for
changing behaviour., These failures are ascribed to "cultural blocks" that are seen as
manifesting the "ignorance'" of target communities.

Cultural patterns, however, can be understeod. A community's central beliefs are largely
corcerned with longstanding concepts about the relationship between man and his environment.
They may, in practice, be integrated with an identifishle religious framework. Values
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derived from such beliefs can determine behaviour related to, for example, child weaning or
the care of the sick; this behaviour, though, can be modulated by economic factors and
social pressures. For example, studies investigating seasonal demands on women's labour

in rural agricultural communities have emphasized that during busy months mothers have
relatively little time to look after their children's daily needs. These busy pericds may
¢coincide with maximum diarrhoea incidence, Similar pressures are not snared by families in
which there is greater labour availability in the home or less dependency on the :
seasonal harvest.

It is thus clear that workers concerned with the modification of behaviour patterns
have t¢ pay attemtion to the natural determinants of that behaviour in any family or social
group. This will assist them to predict the potentisl for its successful modification as
part of programmes to reduce diarrhoeal incidence,

[t has become clear that improvements in community sociceconomic status per se can have
2 direct and immediate influence on diarrhoea-related behaviour patterns, Not only are econo-
mic constraints removed, but longstanding cultural beliefs and values may be quickly abandoned.
However, althkough in many situations the average economic status has increased, it is always
possible to find families who have not shared in this overall improvement, These families
may well be unable to adept the healthierhyvzienic and feeding practices that can result in a
reduction of ¢hildhood diarrhoea incidence in those families who have benefirted from a
higher standard of living. Similarly, when poorer ruyral families migrate te urban centres,
they are often under immediate pressure to relinquish longstanding cultural values. Provided
these families enjoy the anticipated improvement in economic status, their members should be
able suceessfully te adopt new child-rearing practices associated with the more modern
urban lifestyle and have healthier children. Frequently, however, migrant families are
unable to adopt these practices and their incidence of diarrhoeal disesases actually increases.
In such situations health education efforts alope are often insufficient to change behavigur,

Carefully designed epidemiological studies are continuing to provide new insights into
the relationship between different behaviour patterns and the risk of childhood diarrhoea.
Through these studies it i{s possible to identify specific behaviour patterns that need
changing {(e.g. withholding food from a child with acute diarrhoea}, Valuable experimental
approaches for the study of the natural determinants of specific behaviour patterns and the
potential for their change have included in-depth investigations focussed on small, well-
defined groups of people which concentrate om the relationship between expressed beliefs and
attitudes and observed behaviour. These features are studied in specific situatious (e.g.
the action that a mother takes when her child has diartrhoea is compared in agriculturally
busy and quiet seasons) and in families with different economic and social circumstances. If
such studies are to produce useful information the lifestyle of those observed must be
disturbed as little as possible, The initial assessment of the efficiency of different types
of health workers as promoters of behaviour change also requires in—depth, descriptive/analy-
tical approaches. Trends identified from these predominantly qualitative studieg help in
plancing larger scale, more quantitative investigations of specific aspects of behaviour.
Investigators who have furnished valuable information in this area have been flexible and
innovative, have used multi=disciplinary approaches, and have also ¢oncentrated on produciug
relevant information that is of practical value,

2.4.2 Organizarion of child care

Standards of food, clothing, housing, medical care and social services are important
variakies in determining child health. ~ In fact, more than 80% of the world's child populacion
{0=14 age group) live in an enviromment lacking such basic living standards.l Acute diarrhoeal
diseases and inadequate diet are the two most common factors respousible for the prevailing
high childhood morbidity and mertality, To contrel this problem, preventive and curative
servicesmust be provided free or organized on a cooperative community basis.

Maternal and child heslth - Report by the Director-General., WHO unipublished document
A32/9 (1979).
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Although oral rehydration therapy has been found to be an effective, inexpensive and
simple health technology for the management of diarrhoeal disease in children, it has not
reached the household level in the majority of the population living in rural areas, because
of the lack of an organized strueture for the delivery of health care. In order te improve
this situation, the primary health care approach (PHC) has been adoptedland has been imple-
mented in several countries. However, while each country has used an approach unique to its
own local situation, few countries have tackled the problem of diarrhoeal diseases control
at the community level using PHC workers. The first aim of the PHC worker should be to
rehydrate the child with diarrhoea to prevent his death; the second should be to provide
continued therapy to avoid the need for referral. Where this has been done, results indicate
that the need for hospitalization of children with diarrhoeal diseases can be reduced.

3. CURRENT RECOMMENDATIONS FOR CHILD CARE PRACTICES

Based on the available information discussed above, the Group proposes the following
specific guidelines for the provision of child care which should be promoted as part of
national efforts to control diarrhoeal diseases.

(1) Breast feeding is of fundamental importance in prevention and control of childheod
diarrhoeal diseases because of its anti—infecticus apmd putritional advantages, and should
be promoted at all levels and by all available means.

(2) Supplementary weaning foods should be offered in addition to breast feeding at a time
indicated by the infant's development; for mogt children, this will be between 4 and 6
months of age. 7The ideal weaning foods will vary according to local circumstances and
resources, but they should be evaluated on the basis of nurritional quality, ease of prepara-
tion and suitability for infant consumption. They should be prepared locally in a hygienie
manner and should be consumed as soon as possible after preparation.

(3} Poor mutritional status increases the severity of diarrhoeal disease and the risk of
complications, Efforts should be made to optimize children's mutritional status; this can
be monitored most appropriately by periodic sequential weighings.? The clearly recognized
impact of diarrhoeal disease on nutritional status mugt be minimized by all measures possible.
- Breast feeding should be continued throughout the illness and there should be no unnecessary
withholding of supplementary foods. The post-recovery diet should ideally be sufficient to
permit any catch-up growth mecessary. Diarrhoeal digeases control pregrammes, nutriticenal
gupport programmes and maternal and child health programmes are interdependent and comple-
mentary.

(4) The value of oral glucose-electrolyte mixtures inm preventing and correcting dehydrationm
due to disrrhoea is established beyond doubr. Irmediate action 1s required to deliver this
therapy, together with nutrition education/dietary advice, at the family and primary health
care level so that it may be introduced as early as possible during illness to achieve
maximum benefit,

(5) 1In delivering health care services for the treatment and prevention of acute diarrhoea

it is important to adapt approaches to local beliefs, attitudes and cultural practices.
Furthermore, though the end target is the child, all the approaches must be chanmelled through
thre mother; her health, well-being and work burden must be such as to permit her to partici=-
pate effectively.

4. RECOMMENDATIONS FOR RESEARCH

Based on the currently available knowledge, the Group recommends the following research
activities:

1 Primary Health Care. Report of the International Conference on Primary Health Care,
Alma-Ata, USSR, 6 - 12 September 1978. Gemeva, WHO (1978).

2 A Growth Chart for International Use in Matermal and Child Health Care. Guidelines
for Primary Health Care Personngl. Geneva, WHO (1978).
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4.1 Food, nutrition and diarrhoeal diseases

4.1.1 Breast feeding

~— Further research is required to determine the mechanisms and capacity of the anti-
infectious properties of human milk; this should include iavestigation of its protective
efficiency against diarrhoea due to different organisms, including emterctoxin—producing
bacteria, rotavirys, Giardia and Entamoeba histelytica, and against specific virulence
antigens such ag enterobacterial enterotoxins and 0, ¥ and pili antigens. The effective
duration of bresst milk-mediated protection beyond the first few months of life into the
weanling period needs particularly to be investigated.

— The relationship between maternal health amd nutritional status and the volume, nutritional
and anti-infectious gualities of breast milk should be studied. It should also be determined
wherher the quality and volume of milk are affected by various substances used in some areas,
including hormonal preparations (i.e., contraceptives) and traditional herbs.

- It is important to determine the frequency, causes and mechanism of preventionm of sub-
optimal laetation. Such studies should inelude careful methodological consideration and
development of techniques for reliable meagurement of 24~hour milk volumes that can replace
test welighing.,

— Investigations should be carried out to determine the difficulty of resumption of
lactation after it has been temporarily stopped. This would involve studies of the influence
of various fag¢ters such as suboptimal suckling, simultaneous formula feeding and maternal
health on the ability to resume lactation successfully and on the qualiry and guantity of
the milk.

- The specific protective role of other milk factors such as lactoferrin and lysozyme, and
of milk leucocytes (in cell-mediated immunity), needs to be elucidared.

- Investigations should be done to assess the possible benefit of direct passive "immuni-
zation" of the baby against diarrhoeal pathogens via the breast milk by materpal vaccination.

= There is a2 need to know whether muecosal immunity (primarily SIgA) can be boosted actively
in the baby by primary vaccination before weaning. This requires studies to find out when the
S1gA response first appears in the infant and when it can be boosted.

- Milk SIgA antibodies are most efficiently measured by the enzyme-linked immunosorbent
assay (ELISA), but simplification and standardization of the technique are required. An
exchange of working standards for antigen-antibody systems should be organized by WHOD,

- Technigues should be developed to test the adherence capacity of the diarrhoeal pathogens
to the imtestinal epithelium; the same model could be useful for measurement of the anfi-
adherence property of milk antibodies.

- Studies are needed to determine whether SIgA and humoral antibody responses against food
constituents play a2 vole in the normal handling of these nutrients at the intestingl mucosal
level. It 1s still unkmown whether this antibody production or spesific immunological
tolerance is the normal respomse to food. For example, the role of the intestinal immune
response 1n resorption of undegraded proteins, protein degradation and uptake of peptides

. should be further studied. It is also necessary to determine what happens to these immuno—
logical activities following derangement of the mucosa during and after acute diarrheea. The
possibility that the immunological events at the gut mucosal level can contribute to food
intolerance, including intestinal allergy, and increase the risk of developing profracted
diarrhoea should be considered.

4.1.2 Weaning

- Present vecommendations as regards the timing of the introduction of weaning foods are
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based primarily on age. Other criteria such as growth or development should be examined in
the hope of establishing better guidelines.

- Locally available foods should be c¢ritically evaluated for thelr suitability as weaning
foods and for their ability to supply the nutritional requirements which are no longer met
by breast milk aleone after the fourth te sixth month of life.

- The epidemiology of the weanling diarrhoea syndrome should be further clarified. One
basic question to be answered is the mechanism{s) whereby acute diarrhoea becomes chromic or
protracted, which requires exploration of the significance and natural history of small
bowel bacterial overgrowth to assess whether repeated low-dose ingestion of bacteria (of
faecal or other origin) that are not conventionally considered az intestinal pathogens may
be important. In addition, the role of chronic diarrhoez and malabsorption in weanling
diarrhoea should he defimed, and the value of interventions such as antimicrobial chemotherapy
investigated. '

4.1,3 Nutritional status

- Studies are needed to measure the effect of putriticonal status and the impact of
specific nutyition interventions (e.g. food supplementation programmes) on: (a) susceptibility
te specific diarrhoea pathogens, (b) duration of diarrvhoea, and (¢} diarrhoeal-related sequelae
(e.zg. stool volume; type, degree, aund duration of malabsorption; anorexia; mortaliry). Criteria
for diagnosing morbidity events and classifving nurritional status chould be clearly defined
before initiating such studies.

- Determinations of the relative contriburion of anorexia, malabsorption and food-withdrawal
to the long=term nutritional conseguences of diarrhoea are required. These should include
quantitative studies of the usual food and nutrient intakes during and after recovery from
acute diarrhoea carried out in a2 variery of gocioeultural gituatrions.

4.1,4 Dietary management

- Further studies are needed in the area of oral rehydration therapy, in particular to
define the mechanism of its nutritional effects, the most appropriate means of its delivery
and the most accurate methods of preparation and efficacy of home~made solutions containing
only salt and sugar.l

- Studies should be done to examine the effect of type (inecluding breast milk) and com-
ponents of diet (e.g. lactose, glucose) on short and long-term nutrient absorption during
acute diarrhoea of specific etiology. These studies should alsc assesz the effect of
different diets on the duration and severity of acute and chronic diarrhoea.

- The value of supplementation with vitamin A, iron and folic acid during the acute phase
of diarrheoea needs to be defined.

4.2 Personal hygiene and food handling

- The impact of the Intreductiom of simple hygienic measures, such as the use of soap for
washing hands and detergent for c¢leaning utensils, on the incidence of diarrhoeal disease
should be determined.

- Research should be conducted into the development of appropriate technology to simplify
some of the basic steps in food preparatiom. The pessibility that weaning foods may be made
safer by incorporating viable lactobacillus preparations or by applving other fermentation
procedures merits gonsideration; such processes would improve “"shelf-life' and perhaps also
protect the infant intestinal flora. Relevant expertise may already be available both in
communities traditiomally using fermented preparations and through modern food technology.

1 Report of the Scientific Working Group on Clinical Management of Acute Diarrhoea, unpublished
document WHO/DDC/79.3.
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- The need for additiomal fluids (e.z. water) for wholly breast—-fed infants in hot climates
should be evaluated so that definitive advice canm be given ou this practice,

4.3 Maternal health

- Since the major explanation for the effect of maternmal health on childhood diarrhoeal
morbidity is indireect and rthe number of confounding factors is immense, studies to determine
this effect are very difficult gud may even be undesirable. As z first step, however, the
available health and vital statistics should be collected and analysed. In most countries
it will probably be comcluded from such exercises that the quality of the statistics needs
improvement to be operationally useful and that further efforts are needed to record births
and birth weights, to determine indicators for socioeconomic status and maternal healrh, and
to monitor diarrhoeal morbidity. WHO may play a coordinating role and issue guidelines for
these tasks,

= Since the time available to women for performing the child-rearing tasks may be important
for the prevention of diarrhoeal diseases in young children, the effectiveness of various
resources at the disposal of communities for improving "available time" for mothers should he
studied (cooperative preparation of weaning foods would be one exatple that should be evaluated,
taking into account the potemtial harm of a reduction in breast feaeding) .

- There is a need to further evaluate the effect of lacraticu on maternal health: body-
weight monitering would be one simple tool to use. The effect of repeated pregnancies on
lactational performance also needs further investigation,

- The benefits of nutrition interventionms during lactation and pregunancy require further
study in different areas; for example, the effects of the use of locally produced foods
as supplements and of the redistribution of heavy energy-counsuming tasks during pregnancy on
birth weight and lactatiom performance could be assessed.

- The beneficial effects of eliminating specific wutritional deficiencies {vitamin A, iron)
in mothers onr diarrhoeal morbidity ameng young children should be investigated, in ongoing
nutrition programmes. ‘

= Because of the  mportance of prolomging breast feeding. the most practical and effective
supportive measures that can be provided for mothers liviug in different societies and engaged
in different kinmds of work should be identified.

4.4, Provision of child care

4.4.1 Beliefs and practices

- More basic information is required about the interrelationships between individual and
family behaviour patterns of defaecarioun, water usage, food preparation, child hygiene.
and infant feeding practices and the risk of developing diarrhoeal diseases., This information
should be based on both expressed beliefs and attitudes and actual observed behaviour. The
effect of established intervention programmes should be momitored with particular attention
to changes in diarrhoea-related behaviour, the permanence of any changes introduced and their
impact on mortality. and morbidity due to diarrhoea.

- Sitvation-specific enquiries are meeded into maternal, family awd community attitudes
towards the use of various remedies (traditienal and Western) and the causes of diarrhoea.

= The influence of social factors (e.g. seasonal labour demands aud occupations) and
pressures {(e.z. those associated with econamic development) on diarrhoeal disease incidence
and morrality needs better definitien.

- The effectiveness of different health workers {e.g. local workers versus workers from
outside the community) in changing behaviour should be studied. Similarly, the effectiveness
of alternative training programmes in reorienting the skills, behaviour and practices of
health workers needs to be examined,
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- Ways of preserving "positive" (i,e. bemefiecial) cultural practices such as breast feeding
should be explored.

4.4,2 OQOrganization of child care

It is inappropriate to consider a single disease entity such as diarrhoea ip isolatiom
from the overall commitment of the primary health care system, With this perspective it i=
proposed that studies be undertaken:

to find the best means of generating local ecapacity to urilize the existing effective
knowledge and technologies;

to determine ways and means of strengthening the wheole health care system so as to be
able to provide technical and logistic support to primary health care workers;

to investigate varicus aspects of the training of health workers onm integrated approaches
toward delivering primary health care;

- to determine the best means of obtaining local community participation in the use of oral
rehydration therapy, and to investigate the feazibility of waking it applicable in countries
that have yet to adopt this approach,

3. RECOMMENDATIONS FOR RESEARCH STRENGTHENING

Although the problem of acute diarrhoea and 1ts contrel is greatest in the developing
countries, resources for conducting research in these countries are scarce. Not only are
funds lacking for applied, not to mention basic, research, there is also a dearth of manpower

techaology, reference and laboratory facilities, and expertize for the undertaking of large
research efforts,

There is therefore felt to be an imperative need to stremgthen research capabilities in
the developing countries. This effort should involve the channelling of available resources
from developed countries, as well as from imternational organizations, rowards the development
" of research competency, Collaborative research undertakings between institutions in developad
and developing countries should be promoted in order to direct necessary support to the latter
in the form of collaborating scientists, electronic data procéssing facilites, reference
laboratories, etc. Support for scientifie meetings and symposia is needed in areas where
research is undertaken to increase awareness of the problem of diarrhoeal disease and promote
programmes for its control.




