
WO RLD HEA LTH 

OR GANIZA T I O N  

Regional Ofllce 

for the Eastern Mediterranean 

SCIENTIFIC WORKING GROUP MEETING 
ON DIARRHOEAL DISEASE CONTROL 
Amman, 11 - 14 June 1979 

• ORGANISATION MONDIALE 

D E  LA SANTE 

Bureau r,gional 

pour la M,diterran,e orientale 

23 May 1979 

LIST OF BACKGROUND DOCUMENTS 

1. 

2. 

3. 

DEVELOPMENT OF A PROGRAMME FOR DIARRHOEAL 
DISEASES CONTROL - Report of an Advisory 
Group - Geneva, 2 - 5 May 1978 

TREATMENT AND PREVENTION OF DEHYDRATION 
IN DIARRHOEAL DISEASES - A Guide for Use 
at the Primary Level. 

DIARRHOEAL DISEASES CONTROL PROGRAMME 
UNICEF-WHO joint Committee on Health 
Policy - Twenty-Second Session - Geneva, 
29 - 31 January 1979 

4. A POSITIVE EFFECT ON THE NUTRITION OF 
PHILIPPINE CHILDREN OF AN ORAL GLUCOSE -
ELECTROLYTE SOLUTION GIVEN AT HOME FOR 
THE TREATMENT OF DIARRHOEA 

5. 

Report of a filed trial by an 
international study group 

ORAL FLUID - A SIMPLE WEAPON AGAINST 
DEHYDRATION IN DIARRHOEA 
How it works and how to use it 

6. REPORT OF THE REGIONAL MEETING ON 
CHOLERA AND DIARRHOEAL DISEASES, 
Alexandria, 1-5 June 1978 

7. CLINICAL MANAGEMENT OF ACUTE DIARRHOEA 
Report of a Scientific Working Group, 
New Delhi, 30 October - 2 November 1978 

8. ASSIGNMENT REPORT 
Seminar on Infantile Diarrhoeal & Rehydration, 
Karachi, 31 December 1978 - 2 January 1979 
Lahore, 4-6 January 1979 
by Dr Joh E. Rohde, WHO Consultant 

WHO/DDC/ 78 .1 

WHO Geneva 1976 

JC22/UNICEF-WH0/79.8 

BULL, WHO Vol.55, 1977 

WHO Chronicle, 
31:87-93 (1977) 

EM/ CHOL./ 21 
EM/DIR/DIS/ 5 
EM/MTG/CHL.DHL.DIS/12 

WHO/DDC/79.3 

EM/DIARR.DIS/6 



• 

WORLD HEAL TH ORGANIZATION 
\ . I ORGANISATION MONDIALE DE LA SANTE 

�,� 

DEVELOPMENT OF A PROGRAMME FOR 

DIARRHOEAL DISEASES CONTROL 

Report of an Advisory Group 

(Geneva, 2-5 May, 1978) 

This report contains the collective views of an international group 

of experts and does not necessarily represent the decisions 

or the stated policy of the World Health Organization. 

WHO/DDC/78.1 

ORIGINAL: ENGLISH 

The issue of this document does not constitute 
formal publication. It should not be reviewed, 
abstracted or quoted without the agreement of 
the World Health Organization. Authors alone 
are responsible for views expressed in signed 
articles. 

Ce docuMent ne constitue pas une publication. 
II ne doit faire l'objet d'aucun compte rendu ou 
resume ni d'aucune citation sans l'autorisation de 
!'Organisation Mondiale de la Sante. Les opinions 
exprimees dans les articles signes n'engagent 
que leurs auteurs. 



WHO/DDC/78.1 
Page 1 

1. 

2. 

3. 

4. 

5. 

6. 

CONTENTS 

Introduction ..•.•...................................•........................ 

Justification of the programme ......................•...................•.... 

2.1 

2.2 

2.3 

Dia rrhoeal diseases as a major health problem ......................•.. 

Recent research developments ...................•....................•. 

Need for a WHO-supported programme ..................................•. 

Current WHO activities ..•........................•......................•.... 

Objectives of the programme 

Possible control strategies 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

Management of acute diarrhoeal diseases .............................. . 

Nutrition of the child and mother 

Water supply, sanitation and food hygiene ........................... .. 

Health education ...•...................................•.............. 

Epidemiological survei 1 lance ......................................... . 

Epidemic control ...•.......•.......................................... 

Role of immunization ....... , ......................................... . 

Role of chemoprophylaxis ...........................................•.. 

Recommendations ..........•................................................... 

6.1 

6.2 

6.3 

6.4 

Appropriate strategies ............................................... . 

6.1.1 

6.1. 2 

6.1.3 

6.1.4 

6.1.5 

Management of acute diarrhoea with particular 
reference to oral rehydration .•..........................••... 

Nutrition of the child and mother .•.•.........•..•.......••... 

Water supply, sanitation and hygiene . , ......... , ...•. , .....•.. 

Health education •............................................. 

Epidemiological surveillance ................................. . 

Programme implementation ............................................. . 

Programme evaluation ..•............•............... , ................. . 

Training and education; dissemination of information ................ . 

Page 

4 

4 

4 

5 

6 

6 

7 

7 

8 

9 

10 

11 

11 

13 

13 

15 

17 

17 

17 

18 

19 

21 

21 

22 

24 

25 

6. 5 Research needs . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 26 

References . . . . • . . . • • . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • • . . . . • . 28 

R 1078 



LIST OF PARTICIPANTS 

Members: 

WHO/DDC/78.1 
Page 2 

Dr J.M. Borgono, Servicio Nacional de Salud, Direccion General, Santiago, Chile 

Professor I. Dogramaci, Department of Paediatrics and Institute of Child 
Health, Hacettepe University, Ankara, Turkey (Vice-Chairman) 

Dr N.M. Fakhar, Under-Secretary for Health, Population and Family Planning, 
Ministry of Health and Welfare, Teheran, Iran 

Dr E.J. Gangarosa, Deputy Director, Bacterial Diseases Division, Bureau of 
Epidemiology, Center for Disease Control, Altanta, GA, USA (Rapporteur) 

Dr N. Hirschhorn, Management Sciences for Health, Cambridge, MA, USA 

Dr W. Koinange-Karuga, Senior Deputy Director of Medical Services, 
Ministry of Health, Nairobi, Kenya 

Dr J.A.B. Nicholson, Ministry of Overseas Development, London, England 

Mr 0.0. Oladapo, Chief Sanitary Engineer, Lagos State Development and Property 
Corporation, Lagos, Nigeria 

Professor V.I. Pokrovskyi, Central Institute of Epidemiology, Moscow, USSR 

Dr V.N. Rao, Deputy Director-General, Indian Council of Medical Research, 
�ew Delhi, India (Chairman) 

Dr J.E. Rohde, The Rockefeller Foundation, Yogyakarta, DIY, Indonesia 

Representative of the United Nations Children's Fund: 

Mr M. Assadi, Deputy Director, Programme Division, United Nations Children's 
Fund, United Nations, New York, NY, USA 

Secretariat: 

Headquarters: 

Dr D. Barua, Bacterial and Venereal Infections, Division of Communicable 
Diseases, WHO, Geneva, Switzerland (Co-Secretary) 

Dr M. Behar, Chief Medical Officer, Nutrition, Division of Family Health, 
WHO, Geneva, Switzerland (Co-Secretary) 



WHO/DDC/78.1 
Page 3 

Dr G. Causse, Chief Medical Officer, Bacterial and Venereal Infections, 
Division of Communicable Diseases, WHO, Geneva, Switzerland 

Mr R. Davies, Environmental Health Technology and Support, Division of 
Environmental Health, WHO, Geneva, Switzerland 

Mrs E. Israel, Appropriate Technology for Health, Division of Strengthening 
of Health Services, WHO, Geneva, Switzerland 

Dr S. Litsios, Chief Scientist, Primary Health Care and Rural Development, 
Division of Strengthening of Health Services, WHO, Geneva, Switzerland 

Mr J.N. Lanoix, Division of Environmental Health, WHO, Geneva, Switzerland 

Dr Z. Matyas, Chief Medical Officer, Veterinary Public Health, Division of 
Communicable Diseases, WHO, Geneva, Switzerland 

Dr M.H. Merson, Cholera Research Laboratory, Dacca, Bangladesh (Consultant) 

Dr A. Moarefi, Health Education, Division of Family Health, WHO, Geneva, 
Switzerland 

Dr A, Petros-Barvazian, Director, Division of Family Health, WHO, Geneva, 
Switzerland 

Dr L, Reinius, Food Hygienist, Veterinary Public Health, Division of Communicable 
Diseases, WHO, Geneva, Switzerland 

Dr O. Sobeslavsky, Virus Diseases, Division of Communicable Diseases, WHO, 
Geneva, Switzerland 

Dr A. Zahra, Director, Division of Communicable Diseases, WHO, Geneva, 
Switzerland 

Regional Offices: 

Dr L.A. Arevshatian, Regional Officer responsible for Bacterial and Virus 
Diseases, WHO Regional Office for Africa, Brazzaville, Congo 

Dr R. Cook, Maternal and Child Health Adviser, WHO Regional Office for the 
Eastern Mediterranean, Alexan'dria, Egypt 

Dr R. Lindner, Regional Adviser on Communicable Diseases, WHO Regional Office 
for the Western Pacific, Manila, Philippines 

Dr M. Radovanovic, Regional Adviser on Communicable Diseases, WHO Regional 
Office for Europe, Copenhagen, Denmark 

Dr J.H. Rust, Department of Communicable Diseases, Disease Control, WHO 
Regional Office for the Americas/Pan American Sanitary Bureau, 
Washington, D.C., USA 

Dr N.K. Shah, Regional Adviser on Communicable Diseases, WHO Regional Office 
for South-East Asia, New Delhi, India 



INTRODUCTION 

WHO/DDC/78.1 
Page 4 

An Advisory Group on Development of a WHO Programme for Acute Diarrhoeal 
Diseases Control met in Geneva from 2 to 5 May 1 978. Dr H. Mahler, Director­
General, opened the meeting and said that the Organization was committed to 
giving the highest priority to the Diarrhoeal Diseases Control Programme in view 
of the extent, imp ortance and complexity of the problem of diarrhoeal diseases 
in developing countries. Member States had urged WHO to help develop the 
activity as a technical cooperation programme at the national and international 
level. He counted on the continued partnership of UNICEF and on further 
bilateral and multilateral collaboration. He asked the Group to be very 
realistic in assessing the value of different control strategies and looked 
forward to studying its recormnendations for development of the Diarrhoeal 
Diseases Control Prograrmne. 

2. JUSTIFICATION OF THE PROGRAMME 

2.1 Diarrhoeal diseases as a major health problem 

The acute diarrhoeal diseases constitute one of the greatest social evils -
not only do they kill people living in hunger and poverty but they retard the 
growth of young children and impair the quality of life of those who survive. 
The problem is overwhelming and complex as it involves deep-rooted cultural 
and behavioural factors in addition to the more obvious socioeconomic 
inequalities. 

Although there is a lack of reliable information on incidence and associated 
mortality from diarrhoeal diseases, particularly from countries where the 
problem is serious, some data are available which allow a fair assessment of the 
magnitude of the problem: 

On a global scale it has been estimated that in 1 975 there were about 
500 million episodes of diarrhoea in children below five years of age in Asia, 
Africa and Latin America, resulting in 5 to 1 8  million deaths1 which is comparable 
to the situation seen in the industrialized countries at the end of the last 
century. 

In the South-East Asia Region, the incidence of diarrhoeal diseases in 
different countries has been shown to vary from 1 .5 to 1 2  per 1 000 population 
of all ages. 2 

In one report published by PAHO in 1 973 describing patterns of childhood 
mortality in Latin America, diarrhoeal diseases accounted for 28.6% of 35 095 
deaths due to all causes in children below five yea�s of age and were by far 
the major single cause of death in the study areas. 

In a study conducted by a WHO Diarrhoeal Diseases team working in 7 
developing countries in 1 960-65, diarrhoeal disease monthly incidence rates in 
young children were in some instances as high as 40%.4 
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In addition to the high incidence of diarrhoeal diseases me.ny studies 
have convincingly demonstrated a close association betwee:.1 diarrhoea and 
malnutrition. These conditions thrive fr the same socioeconomic and 
cultural surroundings, and by perpetuating r.:,c\1 other, contribute to high 
rates of childhood morbidity and mortality and hinder efforts to regulate 
fertility. While malnourished children have a higher incidence of diarrhoeas 
which are often more severe causing a hLgher rate of diarrhoea-related 
mortality, diarrhoeal diseases are probably the most important contributors 
to malnutrition because of food withdrawal, anorexia and malabsorption. 

In the developing cotmtries more than one third of the beds in children's 
hospitals or wards are occupied by cases of diarrhoea receiving expensive 
antibiotics and intravenous fluid, putting 2 heavy load on the limited budget 
for health care in these countries. 

Since 1961, cholera has been reported by 80 countries in Asi2., Africa 
and Europe and has caused major outbreaks and become endemic in those areas 
where the incidence of acute diarrhoeal diseases is bigh and wa►.er supplies 
and sanitation facilities are inadequate. In cholera-endemic areas, however, 
cholera accounts for less than 5 -10% of all acute diarrhoea cases in non­
epidemic seasons; even when it occurs , in more than 90% of instances cholera 
is clinically indistinguishable and is treated in the same way as other acute 
diarrhoeas. Although most cases are mild, cholera can spread fast and be fatal 
even in adults; the economic losses of countries can be great and the 
sufferings of the people considerable. After a quiescent period in 1975 -76, 
cholera has recrudesced in several countries and has extended most recently 
to the Gilbert Islands in the South Pacific and the Maldives, illustrating the 
need for preparedness for epidemic control as the prevailing pandemic shows no 
sign of ending. 

2 .2 Recent research developments 

Intensive research activities stimulated by the current cholera nandernic 
have made available abundant new knowledge about diarrhoeal diseases. This 
includes: 

- The discovery that a single modality - oral rehydration fluid - can be used 
to treat most cases of dehydration from watery diarrhoea, including cholera, 
in all age-groups; 

- The recognition of the role of new viral and bacterial agents which makes it 
possible to identify etiological agents in more than 80% of diarrhoeas; this 
is a reversal of the situation prevailing a few years ago when 80% of cases 
remained undiagnosed and were called "acute undifferentiated diarrhoeas"; 

- The understanding of the pathogenesis of most of the acute diarrhoeas, opening 
up other possibilities for improving treatment and prevention, including 
development of vaccines; 
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- The demonstration that the provision of safe drinking water supplies alone is not 
sufficient to prevent acute diarrhoeal diseases; 

- The finding that travellers' diarrhoea though caused by a variety of 
diarrhoeal pathogens is commonly due to enterotoxigenic Escherichia coli, in 
which case judicious use of antibiotics like doxycycline may have a 
preventive role; 

- The demonstration that aluminium adjuvanted whole-cell cholera vaccines may 
provide better protection in children and longer protection in adults than 
the generally available vaccine, justifying their further study. 

Among these and many other advances of fundamental and applied importance, 
the discovery of oral rehydration therapy is considered to be of special 
significance as it has made it possible to undertake immediately a common 
programme for reducing deaths from all acute diarrhoeal diseases while efforts 
continue to attain the long-term objective of their prevention and control. 

2 . 3 Need for a WHO-supported programme 

There is a widespread awareness of the problem of diarrhoeal diseases but 
there has been a lack of definite com.�itment to deal with it. This is partly 
due to inadequate dissemination of information to those in the medical 
profession and other health-related fields about the available technology that 
can be used. Member States have expressed concern and have pressed the 
Organization for technical cooperation in this field. It is therefore 
necessary to make information available to all health workers and those 
involved in socioeconomic development in order to enlist their participation 
in and commitment to a concerted, unified, multi-disciplinary, medium-term 
programme for diarrhoeal diseases control. Such a programme will also lay the 
foundation for early detection of epidemics, particularly of cholera,and 
consequently their rapid control. There is also an important need for the 
transfer of managerial skills to assist in reorienting national activities 
for the control of acute diarrhoeal diseases including the re-allocation of 
funds so that the most beneficial use is made of available resources, both 
financial and human. 

3 .  CURRENT WHO ACTIVITIES 

During the last few years the Organization has been working towards the 
development of a multi-disciplinary programme for acute diarrhoeal diseases 
control and has established interdisciplinary groups in Headquarters and the 
Regional Offices. These groups, working in close collaboration with the 
complementary programmes nf the Organization on environmental health, maternal 
and child care, nutrition, food hygiene, health education and appropriate 
technology, have taken up the promotion of oral rehydration as one of their 
main activities. For this purpose they have organized field studies on the 
feasibility, acceptability and effectiveness of oral rehydration when delivered 
through the existing health services facilities in countries with different 
cultures and health service infrastructure. These studies convince local 
health administrators of the practicability and benefits of the procedure 
and serve as entry points to a broader control programme. Such studies are 
in progress or have been completed in Costa Rica, Egypt, El Salvador, 
Guatemala, India, Iran, Laos, Liberia, Nigeria, Philippines and Turkey. In 
addition to these field evaluations being carried out at the community level, 
at least 15 more countries are known to have introduced oral fluid for routine 
treatment of acute diarrhoeas and also for treatment of cholera during epidemics. 
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Interregional, regional and national courses to train different levels 
of health workers have been held in Bangladesh, Brazil, Congo, Dominican 
Republic, Guatemala, India, Indonesia, Liberia, Panama, Papua New Guinea, 
Philippines, Singapore, Thailand and Yemen. 

Several manuals and guidelin�;
1

ior workers at different levels have been 
published and distributed widely. 

Regional Advisory Committees on Medical Research of five of the six WHO 
regions have given priority to diarrhoeal diseases research, determing priority 
research areas, and identifying institutions and individuals to undertake the 
work. Some Regional Offices have already made a special budget allocation 
for this purpose. 

Close collaboration exists with UNICEF for the promotion of oral 
rehydration and the imp rovement of water supply. The Government of the United 
Kingdom has made a contribution to the WHO Voluntary Fund for Health Promotion 
for diarrhoeal diseases control. 

These activities represent the beginning of the expanded multi-disciplinary 
programme for acute diarrhoeal diseases control which is planned to be 
complementary to and supportive of other WHO activities in primary health 
care and overall health development. 

4 . OBJECTIVES OF THE PRO GRAMME 

After reviewing the nature and extent of the problem and recent scientific 
advances, the Advisory Group strongly endorses the current WHO policy, as 
outlined by the Director-General, and urges- WHO to establish a global Programme 
for Diarrhoeal Diseases Control with the following objectives: 

(i) The immediate and medium-term objective of the Programme is to increase 
technical cooperation with Member States (a) in reducing mortality and 
preventing other ill effects of the acute diarrhoeal diseases, particularly 
deterioration of nutritional status, through the implementation of oral 
rehydration programmes and (b) in decreasing morbidity through the 
improvement of water supply and sanitation. The objective will also include 
research on various aspects of the problem to develop and improve other 
possible means of prevention and control. 

(ii) The long-term objective is to prevent and control acute diarrhoeal 
diseases by ensuring adequate water supply and sanitation and other 
appropriate control measures so that they cease to be a major public 
health problem. 

5. POSSIBLE CONTROL STRATEGIES 

This section of the report is a brief factual review of the main strategies 
that can be and have been used to treat, prevent and control the acute 
diarrhoeal diseases. 



5.1 Management of acute diarrhoeal diseases 

There are three aspects of management of acute diarrhoeal disease: 

5.1,1 Treatment and prevention of dehydration 

The primary cause of mortality from diarrhoeal disease is dehydration. 
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In cholera, the most severe of the diarrhoeal illnesses, fluid losses can 
reduce body weight by 10% in 4 -6 hours. Rapid administration of appropriate 
intravenous fluid has brought mortality rates from cholera and other diarrhoeal 
illnesses in hospitalized patients to well under 1%. The disadvantages of 
this type of therapy are that these fluids are only available in hospitals 
and treatment centres, they are costly and they need aseptic precautions in 
their preparation and administration. 

The recent development of oral rehydration solution has vastly simplified 
the procedures of rehydration. The solution contains glucose and essential 
electrolytes which when administered orally are absorbed in the small 
intestine even in the presence of copious diarrhoea. Many studies have shown 
that this solution can be used successfully, both orally and by nasogastric 
infusion, to treat most cases of dehydration both in the hospital and at home. 
In the absence of glucose, sucrose can be substituted without compromising the 
usefulness of the fluid. Delivery of the fluid in most areas at the moment is 
primarily through a pre-packaged mixture of glucose and salts which is added 
to an appropriate volume of water. Home-made solutions containing locally 
available sugar and salt prepared by "pinch and scoop" methods or by spoon 
measures are under evaluation. 

The challenge today is to provide replacement of diarrhoeal losses with 
oral rehydration fluid as early as possible 

0

during illness. At present this 
cannot be done on the massive scale necessary by depending on the existing 
health care delivery systems with their limited coverage and outreach. This 
problem can be overcome only by a more universal dissemination of rehydration 
services which in the case of diarrhoea in children must include participation 
of mothers in this health care process. 

5.1.2 Dietetic management 

Of all the common childhood diseases diarrhoea has the greatest impact 
on nutrition mainly as a result of: 

- withholding of food by mothers because they believe that fasting is important 
for curing diarrhoea; 

- decrease in food intake due to anorexia which is associated with dehydration; 

- nutrient losses through malabsorption and protein leakage, particularly 
during dysentery which is associated with destruction of the intestinal 
epithelium. 

WHO-supported studies in the Philippines and Turkey have shown that oral 
rehydration coupled with education on proper feeding practices during and 
after diarrhoea results in better weight gain than when no oral rehydration is 
used, and thus may reduce the ill effects of diarrhoea on nutritional status and 
constitute an important step in interrupting the diarrhoea-malnutrition cycle. 
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Adequate feeding of a child during and after diarrhoea is of definite 
nutritional importance. In a borderline or malnourished child fasting for 
any period of time is inappropriate and potentially dangerous. Breast feeding 
should continue uninterrupted unless severe vomiting makes it difficult; 
children receiving artificial milk should be given it temporarily in more 
diluted form. Any foods the child consumes regularly can continue to be offered 
during diarrhoea. During convalescence all foods should be given in greater than 
normal quantities by feeding the child more frequently. 

5. 1. 3 Drugs 

Antimicrobial agents are beneficial in the treatment of diarrhoeal disease 
only in a few specific circumstances. These include treatment of S higella 
dysentery, severe cholera and typhoid fever. These agents should not play a 
primary role in diarrhoeal disease control programmes because most diarrhoeas 
are not due to these diseases; moreover, their use diverts the attention of 
health workers from the more important tasks of rehydration and dietary 
management. Spasmolytics are also inapprorriate because they do not alter the 
duration or severity of the disease, may prolong the carriage of organisms in 
the gut, and are associated with many toxic side effects, particularly in 
children. 

Other time-honoured remedies such as iodo-hydroxy-quinoline, kaolin and 
charcoal have not been shown in careful studies to offer any reduction in 
frequency or change in composition of diarrhoeal stools. 

5.2 Nutrition of the child and mother 

The composition of human milk is uniquely sufficient and ideal for the 
nourishment of infants. No other product can equal it for this purpose. In 
addition, breast feeding contributes directly to immunological adaptation to 
extra-uterine life, In all societies it is free of such potential hazards 
associated with artificial feeding as allergic disorders and metabolic 
derangements including tetany, hyper-osmolar dehydration and obesity. In 
developing countries, however, it is even more important in that it avoids the 
risks of over-dilution leading to malnutrition and contamination of bottles, 
rubber teats and milk which so often results in acute diarrhoeal di�eases. In 
one study area milk in feeding bottles has often been found to contain a large 
number of faecal and non-faecal bacteria. It is not therefore surprising that 
early weaning in developing countries is associated with a high incidence and 
greater severity of diarrhoeal diseases and mal nutrition in young infants. 

To be maximally effective breast-feeding should begin as soon as possible 
after the moment of birth and, except in unusual circumstances such as illness 
in the mother, should continue unsupplemented as the child's sole source of 
fluids and nutrients for a period of between 4 and 6 months. Attempted 
supplementation by the bottle is often a s ad delusion, since in general this 
causes a decline in breast milk production in the same proportion as the 
volume of milk given by bottle. 

The lactation performance of the mother is affected not only by socio­
psychological factors like confidence and satisfactory mother-child relationship, 
but also by her own health and nutritional status. The nutritional requirements 
of women increase during pregnancy and lactation and they must be met to prevent 
delivery of low birth weight infants and to facilitate production of breast milk 
in sufficient quantity to permit breast feeding to continue for an adequate 
period of time. 
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Full lactation by the mother also diminishes fertility ,  thereby helping 
to maintain better birth spacing which has significant health benefits for her 
and her babies. On the other hand, if pregnancy occurs the volume of breast 
milk greatly diminishes. 

5.3 Water supply, sanitation and food hy giene 

For the eventual elimination of diarrhoeal diseases as a major health 
problem interventions in water supply , sanitation and food hy giene, combined 
with improved personal hygiene, are the most effective. Despite the progress 
made by �ember States in the provision of water supply and sanitation during 
the period 1 970-1 97514 , the actual situation expressed in real terms as a 
percentage of population served was as follows: 

Water supply 

Excreta disposal 

% Population Served 

Urban 

77% 

75 % 

Rural 

2 2 %  

15% 

Until recently , water supply and sewage disposal facilities have mainly 
been provided to the privileged urban communities rather than to the deprived 
and under-served populations of rural and fringe urban areas. 

The role of water supply and sanitation as an essential health measure, 
particularly with respect to rural and urban-fringe populations, was emphasized 
by the recorrnnendations of HABITAT - the United Nations Conference on Human 
Settlements, 1 976, and the United Nations Water Conference, 1977, which were 
echoed in Resolution WHA30.33 adopted by the World Health Assembly in May , 1977. 
Concurrently the Organization has been reinforcing its cooperation with Member 
States in preparing for the International Drinking Water Supply and Sanitation 
Decade which aims at providing safe drinking water and sanitation for all by 
1990. 

Given the limited resources available in developing countries, the best 
strategy for approaching the problem of diarrhoeal diseases associated with 
unsanitary conditions from a cost-effective perspective is through primary 
health care. To this end, and following a decision of the twenty -first 
session of the UNICEF/WHO Joint Committee on Health Policy on this subject, a 
study is presently being undertaken on water supply and sanitation as integral 
parts of primary health care. A key factor in this approach is the enlisting 
of community participation to reduce the cost of installation and ensure the 
proper maintenance and utilization of these facilities. In keeping with this 
approach, over recent y ears there has been a growing awareness of the need to 
develop appropriate technologies to facilitate the provision of water supply 
and sanitation in different situations. �evertheless, there still remains scope 
for adaptation of existing technologies that are appropriate to various needs and 
conditions. There is also a need for coordinated multi-sectoral (health, 
agriculture, public works) approaches for water supply and sanitation in order to 
meet the needs of the populations in the urban-fringe and rural areas. 
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Recent studies, however, have demonstrated that provision of safe drinking 
water supplies alone is not sufficient to control the acute diarrhoeal diseases. 
This is because (1) the use of contaminated water for non-drinking purposes 
(e.g., bathing and cooking) also contributes to transmission of diarrhoeal 
diseases, and (2) diarrhoeal diseases such as shigellosis and rotavirus 
infection may be transmitted through non-waterborne routes. Thus, control 
efforts comprising the supply of safe water must be complemented by a 
combination of efforts to provide proper means of waste disposal and to 
educate the public on proper personal and food hygiene practices such as 
handwashing, avoidance of the use of polluted water for irrigation, and use 
of only safe water for washing fruits, vegetables and utensils. 

5. 4 Heal th education 

In the control of acute diarrhoeal diseases health education should not 
be regarded as a separate strategy in itself but as an integral part of all 
strategies. As a gener al principle, to be effective health education activities 
must take into consideration the beliefs and health practices of people and 
their communities. Since health education is behaviour-oriented, activities 
should be based as far as possible on an individual approach. Collaboration with 
persons who are well respected in the community as opinion leaders is beneficial. 
The mass media, particularly the radio, are very useful as a tool for 
reinforcing health education activities. Health education programmes for 
diarrhoeal disease control must be directed towards those concerned at every 
level, namely: 

top decision makers, to ensure priority 1n the allocation of resources; 

- health workers, to assure technical guidance; 

- mothers, to encourage them to provide care promptly and correctly; 

community members, to obtain their active participation in the use of oral 
rehydration and 1n improving water supply, waste disposal, and personal and 
food hygiene. 

5.5 Epidemiological surveillance 

In the present context surveillance can be defined as the continuous 
appraisal of the occurrence of diarrhoeal diseases in a community based on 
information supplied by persons involved in some way in the delivery of health 
care. Its primary objective is to provide information on the prevalence or 
incidence of diarrhoea and to define population groups who are at greatest risk 
of infection. Other types of surveillance programmes looking at specific 
indicators of disease (e.g., water and sewage sampling) are also useful, 
particularly in surveillance of cholera. 

Although laboratories are not essential for conducting surveillance, they 
are very beneficial in that they provide information on the most prevalent 
pathogens and thus facilitate specific control measures. 



In the absence of regular surveillance, studies or ad hoc surveys can 
provide information on the prevalence of different etiological agents in a 
particular locality, including their antibiotic-susceptibility pattern. 
Besides the more traditional enteric bacterial pathogens (Salmonellae, 
Shigellae, Vibrios, enteropathogenic E. coli) and foodborne pathogens 
(enterotoxin producing Staphylococcus aureus, Vibrio parahaemolyticus, 
Bacillus cereus and Clostridium perfringens) , a large number of additional 
pathogens have now been recognized as causing diarrhoea. These include: 

- Enterotoxigenic E.coli which cause an illness similar to cholera and are 
a common cause of diarrhoea in young children and also in adults and 
travellers to endemic areas; 

- Newly recognized bacterial pathogens - Yersinia enterocolitica and 
Campylobacter jejuni - which have unusual isolation requirements and have 
not been adequately investigated in many countries; 
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- Rotaviruses, which in most studies are the most commonly recognized causes 
of infantile diarrhoea, accounting for 50-60% of diarrhoea cases in children 
aged 6-2 4 months; 

Other small viruses, such as parvoviruses, which cause diarrhoea in adults 
and whose importance is not yet defined. 

Laboratories involved in diarrhoeal diseases surveillance need not be 
elaborate, and with innovation in their design, can function with a minimum 
of funds and equipment. Developments in recent years which have greatly 
facilitated laboratory diagnosis include: 

- The use of transport media which can sustain bacterial life for long 
periods for transporting rectal swabs to the laboratory. On an even simpler 
scale, blotting paper moistened with stool has been shown to be an 
excellent transport material on which vibrios can survive for weeks; 

- For the isolation of vibrios, the development of TCBS medium which does not 
require autoclaving; 

- Most recently, the employment of simplified ELISA� assays which, for example, 
can det ect rotavirus antigen in stool within four hours of collection. 

A simple surveillance system functioning properly should be able to 
provide an early warning system for the detection of epidemics, especially of 
cholera, by reporting changes in the pattern of age and seasonal incidence 
and severity of cases. When these are observed, prompt laboratory and 
epidemiological investigations can be set up to take samples for determining 
the etiology and mode of spread. While these investigations are being 
conducted, treatment and sanitation facilities can be reinforced with the 
necessary staff and supplies. 

Another benefit of surveillance is that it provides an opportunity to 
undertake operational and basic research. 

a 
Enzyme-linked immunoadsorbent assay 
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5. 6 Epidemic control 

Of the epidemic diarrhoeal diseases, cholera deserves soecial attention 
as it can kill very rapidly and spread very fast in receptive areas. The 
speed and volume of travel and trade is such today that no country is able 
to prevent the introduction of cholera, but its spread within a country can be 
controlled by good surveillance and a high standard of sanitation. 

WHO has developed an effective mechanism for responding to requests for 
epidemic assistance from Member States. The need to maintain and strengthen the 
capability of the Organization to respond promptly to such requests h2.s been 
underlined by World Health Assembly resolution WHA24. 26 (May, 197 1 ) and 
Executive Board resolution EB47 . R31 (January, 197 1). Several documents and 
guidelines have been prepared describing strategies for epidemic control in 
different situations 7-lO, 12 ' 1 3 , . (See also Sections 5. 7 and 5. 8 concerning 
immunization and mass chemotherapy.)  

Countries that have already adopted a medium-cerm prograr:une for 
diarrhoeal disease control will be in a better position to detect and control 
epidemics of enteric infections. Countries confronted with epidemics may find 
it opportune to develop such a progrannne using the experience gained and 
resources mobilized during the epidemic period. 

5.7 Role of immunization 

In general, the development of enteric bacterial vaccines has been 
unable to take into account the optimum mechanism for enhancing local immune 
response in the host because the nature of gut- associated innnunity against 
enteric infections is still very poorly understood. The followir:.g is a review 
of vaccines that may be used in control of some of the diarrhoeal diseases. 

Cholera 

A number of controlled field trials of bivalent whole-cell cholera vaccines 
in endemic areas during the last two decades have demonstrated up to 50%- 60% 
protection for 3-·6 months in adults receiving one dose. 

Efforts to improve the cholera vaccines have continued and in recent 
years two aluminium adjuvant bivalent whole-cell vaccines have been found to 
protect children in endemic areas in India and Indonesia to a much greater 
extent than the generally available vaccines; they also provided about 50% 
protection for approximately 1 4 months in adults. However, since the number 
of cases was small in both areas, these observations need to be confirmed, 

During the last decade there has also been considerable interest in a 
toxoid vaccine prepared from cholera enterotoxin. In a single large field trial 
one such preparation was found to convey little protection, but another field 
trial is planned to assess the efficacy of a purified toxoid and a combined 
toxoid- bacterial vaccine. Because of shared antigenicity between cholera 
enterotoxin and the heat-labile toxin of enterotoxigenic E. coli there is a 
prospect that a cholera toxoid may protect against both diseases. Since 
enterotoxigenic E. coli are the leading cause of travellers' diarrhoea there 
is an additional impetus for the development of this vaccine. 



Naturally occurring and laboratory mutants of Vibrio cholerae have bee n  

WHO/DDC/78.1 
Page 1 4  

te ste d as oral vaccine s and have been f ound ine ffe ctive or unstable . A 
streptomycin- de pe nde nt mutant has bee n  te ste d with some e ncouraging re sults in 
�rim.ates . but the nee d  for multiple oral dose s and its pote ntial f or re ve rsion 
prec lude its usef ulness, Multi ple oral dose s of toxoid aff orde d no prote ction to 
animal s or vol unteers. Prolonge d p rote ction was achie ve d in animals by combine d 
subcutane ous a nd oral ad ministration of cholera toxoid but this has not bee n  te ste d 
in volunteers. 

Typhoid 

Since 1954, controlled fie ld s tudie s have bee n  conducte d in areas where 
typhoid fe ve r  was e nde mic to te st the ef fe ctive ne ss of ace tone -kille d and 
drie d, f ormalin- kille d, heat-kille d phe nol-pre serve d, and alcohol-inactivate d 
vaccines. While the ace tone- kille d and drie d vaccine is ge nerally conside re d 
to be supe rior, properly pre pare d heat-kille d p he nol-pre se rve d vaccine was 
only slightly le ss e f fective ; alcohol- inactivate d vaccine (p re se rving Vi 
antigen) was le ss e f fe ctive than eithe r. 

A field trial with a vaccine p repare d  from a non- motile strain of 
S, typ hi showe d lack of e f f e ctive ne s s . A re ce ntly de ve lope d " unalte re d" Vi 
antige n has attracte d inte re st and may be f ie ld te s ted. Inte re st in a live 
stre ptomycin- de pende nt typho id oral vaccine has wane d be cause of the danger of 
re version, but an e pimerase - le ss s train has shown s ome p romise in volunteer  
studie s  and is pre se ntly be ing field-te ste d. Kille d oral preparations are 
marke te d in se veral countrie s, but no p rote ctive e ffect has bee n  obse rve d in 
three f ie ld studie s. 

Practical app lication of cholera and typhoid vaccine s 

Mass immunization programmes for the control of cholera with e xisting 
vaccine s cannot be justifie d  be cause ( 1) although high le ve ls of prote ction 
have bee n  obse rve d in s ome f ie ld trials of cholera vaccine s, the ir ef fe ctive ne ss 
has not bee n de monstrate d in epide mic control; claims that have bee n  made about 
the ir usef ulne s s  cannot s tand s cie ntific s crutiny; ( 2) e ve n  when pote ncv can be 
e nsure d, the y provide only about 60 % p rote ction to adults in endemic areas 
for about 2-3 months ; ( 3 )  the y do not mate rially inte rrupt transmiss ion; 
(4) the y do not af fect the carrier s tate ; ( 5 )  the y do not pre ve nt the 
introduction of cholera into a country; ( 6) the y give a f alse se nse of se curity 
to those who rece ive the m; ( 7 )  they give a false se nse of accomp lishme nt to 
those who administer the m; ( 8 )  the re are more e f fective control meas ure s such 
as treatme nt and s imp le sanitation s upporte d by he alth e ducation which are also 
le ss expe nsive ; and (9) ve ry of te n mas s vaccination is pe rforme d using the 
same nee dle for s e ve ral pe rsons which allows trans mis s ion of viral hepatitis -
a much more se rious dise ase . Howe ve r ,  s e le ctive vaccination of high-risk 
population groups us ing approp riate te chnique s and pote nt vaccine may be 
advisable in circumstance s whe re the re is little or no possibility of p roviding 
tre atme nt facilitie s or ins tituting simple sanitation me asure s sup porte d by 
health e ducation. 

Care fully s e le cte d typ hoid vaccine of known pote ncy would probably be 
use ful in known e ndemic are as if a high-risk group has bee n  de te rmine d by 
surve illance and in sele c te d outbreaks where the re is e vidence to sugge st a 
continuing co=on source . 
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Shigella 

Streptomycin-dependent strains of Shigella flexneri and S .  sonnei have 
been devel oped , extensively studied and field-tested. High levels of type­
specific efficacy have been demonstrated in children and members of the armed 
forces but protection lasted for less than one year . Laboratory reversi on of 
these strains and in one instance reversion in man of a vaccine strain have 
been reported. These facts and the need for multiple doses seriously l imit 
the possibilities of publ ic health application of these vaccines. 

Live oral vaccines prepared from recombinant Shigella and E. coli have 
been tested but have not been shown to protect. 

Rotavirus vaccine 

Increasing titres of antibodies against rotavirus w ith increasing age 
associated with decreased susceptibility to the disease suggest the possible 
usefulness of a rotavirus vaccine . Although rotavirus strains appear to be 
morphologically similar ,  there may be subtle antigenic differences and this 
questi on is being studied as a step towards the development of a vaccine. 

5 . 8  Role of chemoprophyl axi s  

The term chemoprophyl axis usually implies administration of antimicrobial 
drugs to a person to prevent disease in that particular individual, but such 
drugs are now being increasingly used for mass treatment for the prevention 
and control of epidemics when it may be more appropriate to use the term mass 
chemotherapy. 

Travellers ' diarrhoea 

This syndrome , which may affect as many as 60% of travellers to the 
developing cotmtries w ithin a few weeks of arrival is considerably hindering 
the development of the tourist industry. One tablet of 100 mg of doxycycline 
daily has recently been found to significantly reduce the incidence of travellers ' 
diarrhoea due to enterotoxigenic E. coli in a field trial among Peace Corps 
Volunteers in Kenya . It must, however , be recognized that travellers ' diarrhoea 
can be caused by a variety o f  organisms, some of which are resistant to 
tetracyclines. Thus, while doxycycline may offer some degree of individual 
protecti on to travellers in certain circumstances , hygienic  measures remain the 
best method of prevention . 

Cholera 

Tetracycline has been shown in cl inical field trials in Dacca, Calcutta, 
and the Philippines to reduce the transmission of V .  cholerae among close 
contacts of cases , although in one endemic area the effect was repeatedly 
shown to last only a day or two longer than the period of treatment . 
Tetracycline was administered in most of these trials in multiple doses for 3 
to 5 days ; one large daily dose given for 5 days was less effective . Recently , 
however , doxycycline in only one 300-mg dose was found to be almost as effective 
as multiple doses of tetracycline given over 3 days . 



A long-acting sulfa drug - sulfadoxine (Fanasil) - was also found in 
a field trial in a newly affected area in Africa to shorten the period of 
vibrio excretion by close contacts but the appearance of new carriers among 
them - i.e. , transmission - was not looked for. In another trial in 
Calcutta, sulfadoxine was found as effective as tetracycline in reducing 
transmission but was slower in action, being less effective during the more 
important first 4 8  hours. 

WHO/DDC/78, 1 
Page 16 

These findings have led countries to use antimicrobials like tetracycline, 
chloramph enicol , sulfadoxine, and streptomycin in the control of cholera 
epidemics but their effectiveness h as never been properly evaluated. All 
these drugs have potentially serious side effects, particularly wh en administered 
in an unsupervised manner. Tetracycline may cause liver damage and is 
contraindicated in pregnant women, young children and persons with renal 
disease; sul fadoxine may cause blood dyscrasias and hypersensitivity reactions 
including Stevens-Johnson syndrome: ch loramphenicol can cause aplastic anaemia; 
and all of these drugs can promote the development of mul tiple drug resistance 
and alter intestinal flora. 

A WHO working group1 5  discussing this problem concluded th at th e evidence 
for the effectiveness and safety of drugs used for preventive medication against 
cholera is not such that they could recommend any of th em for mass application. 
It has also been pointed out that, as in a community usually not more than 5 % 
of persons will be infected with V. cholerae at any one time and of them less 
than 5 %  may go on to develop cholera, it may be necessary to treat about 4 0 0 
persons to prevent one case. Thus, the risk-benefit ratio does not justify 
mass treatment. Multiple symptomatic cases of cholera in a family are very 
rare. With the system of surveillance available in most areas, by the time 
an epidemic is recognized the infection is generally too widespread to be 
controlled by mass chemotherapy or even by treatment of close contacts. 

This kind of therapy with the appropriate drug may, h owever, be effective 
in controlling outbreaks in small, rather isolated and stable communities, 
e. g., refugee camps, on board ships, etc. Doxycycline or other tetracyclines 
given in appropriate dosage may be suitable for that purpose. Clinical 
experience with other antimicrobials is limited and does not allow a critical 
assessment though chlorarnnhenicol and trimethoprim-sulfarnethoxazole may be 
considered as alternative drugs. 

Other diarrhoeas 

Mass chemotherapy may also be effective in controlling outbreaks of 
shigellosis and other severe bacterial intestinal infections in small, stable 
co=uni ti es as described above if the pathogen and sensitivity pattern can be 
determined and the effective antimicrobial drug obtained quickly. 

It is difficult to find a technical justification for the use of 
chernoprophylaxis or mass chemotherapy in the control of diarrhoeal diseases in 
circumstances other than those special situations mentione d above. 
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6. RECOMME NDATIONS 

The Group' s recommendations are presented in 5 areas: appropriate strategies; 
imp lementation; evaluation; training, education and dissemination of information; 
and research. 

6,1 Appropriate strategies 

After reviewing the various possible strategies and considering their 
applicability under the circumstances prevailing in the areas where the programme 
is needed most, the Group recommends five ap propriate strategies for inclusion in 
the WHO Diarrhoeal Diseases Control P rogramme: management of acute diarrhoeas; 
nutrition of the child and mother; water supply, sanitation and food hygiene; 
epidemiological surveillance; and health education. For reasons discussed in 
Sections 5.7 and 5. 8, the Group does not feel that t he strategies of vaccination 
and chemoprophylaxis should be included in the Programme, except in special 
epidemiological circumstances, and therefore t hey are not discussed in this 
section. The role of WHO in technical cooperation with Member States in the 
control of epidemics due to cholera and oth er enteric infections is closely linked 
with this Programme rui described in Section 5. 6. 

While the Group recognizes the value of an interdiscipl inary approach for 
ultimate control of diarrhoeal diseases and believes that the Programme will 
need to be flexible so that priorities accorded to different strategies can be 
adjusted as required in different situations, it wishes to emph asize its strong 
feeling that the strategy that can b e  applied now with available means and 
which will have the greatest immediate impact on a global basis is wide 
imp lementation of oral rehydration therapy. The Group also believes that the 
Diarrhoeal Diseases Control Programme should be complemented by other related 
WHO programmes in environmental health, maternal and child care, nutrition, 
food hygiene, health education, bacterial and viral diseases, primary health 
care, and appropriate technology. 

6. 1. 1 Management of acute diarrhoeas with particular reference to oral 
rehydration 

Because oral rehydration therapy based on administration of oral rehydration 
fluid along with proper dietary instructions 

- provides a balanced fluid and electrolyte replacement at low cost; 

- is easi ly administrable not only in hospitals and treatment centres but also 
by community-based workers and family members; and 

- improves appetite and allows better fee ding and thus prevents malnutrition 

the Group recommends that progranrrnes be instituted irmnediately to apply this 
therapy with the principle objective of reducing mortality and other ill effects 
from diarrhoea, especially in children. T he Group believes that the provision 
of such services to persons with diarrhoea will also contribute to the promotion 
and success of other control strategies. While making this recormnendation the 
Group emphasizes that there is a great n eed for more ope=ational research to 
determine alternative ways that are suited to the situations prevailing in given 
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region s and coun tries for delivering oral fl uid therap y al ong with dietetic education .  

The Group bel ieves that oral rehydration prograrmnes wil l b e  in compl ete 
without the incl usion of appropriate dietary management of chil dren durin g and 
aft er diarrhoea. The practice of withhol ding food from chil dren with diarrhoea 
must be strongl y discouraged. Chil dren who are receivin g cow or goat mil k shoul d 
be given it in dil uted form. Some restriction s, particul arl y of sol id and 
semi- sol id foods, may be n eeded in cases with severe vomitin g but adequate 
feeding with usual foods must be resumed as soon as possible. Under no  
circumstances should breast feeding be discontin ued; in  fact, positive efforts 
shoul d be made to maintain it. Irmnediatel y after the acute stage, e fforts 
shoul d be made to compen sate for nutrient l osses which are in evitabl e durin g 
diarrhoea by advisin g mothers to feed the chil dren more than the usual amounts 
of food during the convalescen t period; this may require a change in the intra­
famil y distribution of foods and in the frequency of feedin g the chil d and the 
mother n eeds to be convin ced of its importance. 

It is recogniz ed that primary care or basic health service workers, 
especial l y  those in vol ved in the delivery of maternal an d chil d heal th care, 
will be primaril y respon sibl e for providing this basic therapeutic heal th care 
service. Most of the cost of provision of oral rehydration at the community 
l evel can be met by the savings in reduction of hospitalization and need for 
expensive intravenous fl uids an d drugs. 

Antimicrobial s so often used in the treatment of diarrhoeas shoul d be 
discouraged except for the management of dysentery, severe chol era or typhoid 
fever. Antimicrobial s shoul d n ot be used as prophyl axis for diarrhoea except 
in persons  from non- en demic areas travel l ing  in highl y en demic areas, when 
doxycycline or other tetracycl in es may be ben eficial in certain circumstan ces. 
The use of spasmol ytics shoul d be discouraged but n on-specific diarrhoeal 
drugs (e. g. , kaol in ) ,  whil e not recormnen ded for therapy, may be considered 
as harml ess practice an d have been used by some workers as entry points for 
the in troduction of oral fl uid therapy. 

6. 1. 2 Nutrition of the chil d and mother 

Because of the protective val ue of breast feedin g and the risk associated 
with too earl y introduction of other foods, the Group recommen ds that efforts 
be made to ensure that infants are fed excl usively from the breast for their 
first 4 to 6 months of l ife. This is particul arly imp ortant in developin g 
countries an d for families l ivin g in an in sanitary en vironment without 
sufficien t  resources an d facil ities to en sure safe art ificial feedin g, al though 
there is now eviden ce that un der an y circumstan ces (in cl udin g those in the 
in dustrial iz ed countries) breast feedin g has man y advan tages over artificial 
feedin g. 

Heal th workers shoul d promote breast feedin g by 

educating mothers about the importan ce of l actation and improvin g their 
nutrition ; 

facilitatin g durin g postnatal care such practices as earl y mother- chil d 
con tact an d roomin g-in , and discouragin g bottle- feedin g of babies during 
the first days of l ife; 
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- refuting propaganda that advocates artificial feeding. 

Breast feeding should be continued even when a child  become sick ; i f  he 
has to be hospitalized he should be admitted together with his mother. To 
facilitate breast feeding governments should be encouraged to enact legislation 
and promote social measures to restrict the importation and control the 
advertising of  infant formulas and sale of  bottles for artificial feeding, 
to promote the creation of  creches and to grant adequate maternity leave. 

The health of  the mother is very important for ensuring the provision 
of adequate amounts o f  breast mi lk with sufficient nutrients. Thus, health 
workers must identi fy pregnant and lactating mothers who are nutritional ly 
deficient and ensure their rehabilitation by providing food supp lements, if necessary. 

Special efforts should be made to inform obstetricians , paediatricians, 
general practitioners , public health personnel , nurses, midwives and all  cadres 
of paramedical personnel o f  the importance of breast feeding. Particular 
attention must be directed to medi cal and other related curricula ; these 
should include lectures on the scientific attributes of  breast milk with 
special emphasis on the possibility of disease transmission by arti ficial 
feeding. Every effort must be made to promote breast feeding in the co=unity. 
Through every medium avai lable - the press , radio, television, word o f  mouth, 
etc. - the public must be made aware o f  the advantages o f  breast feeding and 
attention must be given to the enlightenment o f  men as wel l  as women. The 
nutritional value of human milk and the advantages o f  breast feeding should 
be taught in primary and secondary schools as part of  health and nutrition 
education and o f  preparation for fami ly l i fe and responsible parenthood.  To 
achieve this there is an urgent need to educate teachers and to provide them 
with material for inclusion in their syllabus. 

Starting from the 4th - 6th month o f  l i fe infants need other foods in 
addition to breast milk to satisfy their nutritional requirements. In 
fami lies living in an insanitary environment and with an inadequate concept 
of personal hygiene this is a period of great danger (weanling diarrhoea) . 
To help control diarrhoeal diseases in this period the Group bel ieves that 
health and nutrition education p rogra=es emphasizing proper methods of  
preparing so lid  and semi-so lid  foods from those normal ly eaten by  adults shoul d  be 
carried out. The use of bottles should always be discouraged. 

6.1. 3 Water supply, sanitation and food hygiene 

The Group recognizes the need for an all-out effort in imp rovement o f  
water supp ly, sanitation and food hygiene for reducing morbidity from diarrhoeal 
diseases. The best prospects for success lie in mobi lizing entire connnunities 
to prevent diarrhoeal diseases through measures that are culturally acceptable 
and feasible. There must , however , be support for the development and 
transfer of app ropriate water supp ly and sanitation technologies that can be 
app lied at the primary health care level, especially in the underserved rural 
and fringe urban areas . These technologies should be simp le in their design 
and, especially, in their maintenance. Further innovations in materials, 
equipment and p ractice are needed. Improvements in only one of these areas 
(e.g., water supp ly) are no� sufficient ; an attempt must be made to effect these 
innovations in the 3 areas of  water supply,  sanitation and food hygiene. 
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b f 1 . . w manua s can e o genera guidance i n  the planning and implementat ion 
of these programmes though it is emphasized that intervention measures will vary 
greatly between countries and areas with different geography, climate, and 
sociocultural characteristics. 

To be effective in the control of diarrhoeal diseases, water and sanitation 
progrannnes must consider the behavioural and sociocultural characteristics 
of the connnunity and its ability to participate and use alternative technologies 
so that those concerne d become agents for improving their own quality of life. 

The approach to the provision of water supply and sanitation should be 
simp le, innovative and acceptable to the community at a cost that they can 
afford now. T here should be encouragement for the utilization of well- known 
simple techniques for the supply of safe, adequate and accessible water and 
the control of excreta disposal such as the protection of existing water sources 
from pollution, the utilization of slow sand filtration, sanitary latrines, low 
cost sewage collection and treatment methods, etc. These approaches should be 
reinforced and simplified to reduce cost through the transfer of technologies 
developed by operational research, particularly at the national level. 

Prior to and during the application of these technologies, intensive 
efforts in health education are needed in order to enhance their impact. This 
should be carried out by workers at all levels of the health and other social 
services. For examp le, progrannnes on environmental sanitation and personal 
and food hygiene should be part of school syllabuses; the message in these 
programmes should inform children of the dangers of insanitary conditions and 
habits and of the simple measures that must be taken by each individual, which 
can in turn influence both family and community attitudes and practices. The 
imp lication of this is that sanitary habits can be instilled at a very early 
age and that each individual has a responsibility for his or her own health 
and the health of the community. Water supply and sanitation facilities should 
be provided in schools as an important health measure, and at the same time 
serve as part of the educational programme. 

T he Group recognizes also the imp ortant role that women play in 
educational progrannnes both as educators for hygiene and sanitation within the 
connnunity and the family and as the primary procurers and users of water and 
preparers of food. 

The Group emphasizes that there should be no conflict between activities 
to promote oral rehydration and activities to improve water supply, sanitation 
and food hygiene. The former have as their main obj ective the reduction of 
mortality and imp rovement of nutrition and they can b e  implemented immediately 
at a relatively small cost. The latter, however, represent the ultimate means 
of reducing morbidity and controlling diarrhoeal diseases and will require 
more time, efforts and resources for their realization. 
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6 . 1.4 Health education 

Factors responsible for diarrhoeal diseases are basically behaviour­
related. Therefore, the Group strongly believes individuals and communities 
should be educated to be more active in practicing healthy behavi our. 
Moreover , s ince communities differ in their dynamics of decis ion-making , 
efforts must be made to plan educational activities to conform with these 
patterns and practices as opposed to following stereotyped patterns which may 
not necessarily meet the needs of the ?articular situation. Community 
participation resulting from effective health education can ensure proper 
utilization of the various services as well as active involvement of the 
people in preventive and promotive measures. 

Health education should be considered as an essential function of every 
health worker at every stage of health activity , and health education 
specialists shoul d  assist  these worker s by providing them with guidelines and 
in-service training. Particular attention should be given to the importance 
of educating government decis ion makers on the need for multisectorial 
commitment to the control of diarrhoeal diseases. Emphasi s  should be given 
not only to the health benefits , but als o  to the value of such a programme 
in ensuring the success  of education ,  family planning, urban development and 
other national investments. A broad appreciation of the problem and its 
importance for the health and economy of the society will ensure that 
sufficient manpower and fiscal resources are allocated to attain the 
programme obj ectives. 

6.1.5 Epi demiological surveillance 

-The Group believes that epidemiological surveillance shoul d  play an 
important role in the Diarrhoeal Diseases Control Programme by providing 
information on the incidence and etiology of diarrhoea in different population 
groups and by forming the basis of an early warning system for the detection 
of epi demics. Surveillance programmes , whenever pos s ible, should be integrated 
into other national communicable disease surveillance programmes . They should 
use s imple definitions and forms for collecting data on vital events and 
diarrhoea cases , or at least deaths due to diarrhoeas , and should have a strong 
feedback component to provide an interpretati on of the data for those collecting 
it. Although it is not abs olutely essential , diagnostic laboratories should be 
involved in s �rveillance where possible, and analyse specimens on a s ampling 
basis , especially when an epidemic is suspected. 

In its s implest form , a surveillance system based on reporting of changes 
in the pattern of age and seasonal incidence or in the severity of diarrhoeas 
in a l ocal ity as observed by the persons delivering health care (e.g., oral 
rehydrati on) can provide an early warning system for prompt detection of an 
epidemic or recrudescence which would then be confirmed by laboratory and 
epidemiological investigation. Ancillary personnel who are also involved in 
some way in health care delivery , like traditional medical practitioners , 
pharmacists , vil lage leaders , teachers or religious leaders , can also provide 
useful infonnation about exces s deaths due to diarrhoea and draw attention to 
an epidemic . 
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Th e Group recogni zes that th e Di arrh oeal Di seases Control Programme consti tutes 
a part of th e overall WHO programme of techni cal cooperati on wi th Member 
S tates. The basic in terpretati on of "techni cal cooperati on" endorsed by 
the WHO Executive Boardl 6  i s  that: 

" Techni cal cooperati on means acti vi ti es whi ch have a h i gh degree of 
soci al relevance for Member S tates in th e sense th at they are di rected towards 
defined n ati onal h ealth goals an d that they wi ll contri bute di rectly and 
si gnifi cantly to the i mprovement of th e h ealth status of thei r population s  
through meth ods that th ey can apply now and at a cost they can affo rd now, and 
whi ch con form to the prin ci ple an d ai m of developing nati on al self- reli an ce 
in matters of health " .  

There can be n o  doubt th at the WHO Di arrh oeal Di seases Control Programme 
sati sfi es all th ese cri teri a an d will bring ben efi t to a very substanti al 

number of people, parti cularly chi ldren, in the developing countri es. 

The mech an i sm en vi saged for i mplemen tati on of the Prograrmne i s  for WHO 
to work with n ati on al auth ori ti es as partn ers in all stages of th ei r 
programme development. It i s  anti ci pated th at the basi c approach to be 
adopted by n ati onal auth ori ti es for imp lementing the programme wi ll be through 
th ei r exi sting infrastructures, parti cularly pri mary heal th care an d programmes 
of maternal and chi ld h eal th care, en vi ronmental heal th , or th e basi c h ealth 
servi ces as they are avai l able at th e communi ty level, wi th a focus on the 
rural and peri -urban areas. A n ati onal programme in general usually evolves 
from pre-exi sting acti vi ties ai med at coping with i denti fi ed speci fi c probl ems. 
The Group beli eves that the i denti fi cati on of n ati onal personnel with th e 
n ecessary competen ce, moti vati on and influen ce to ensure the i mplementati on of 
the programme i s  probably the sin gle most i mportant factor for i ts success. 
Un less acti ve nati onal commi tment an d parti ci pati on i s  secured, in cluding that 
of the commun i ties in volved, no  long-term i mpact can be expected. 

In applying oral flui d th erapy, wh i ch i s  a strategy gi ven h i gh pri ori ty, 
efforts should be made to use an d strength en exi sting systems. It i s  most 
imp ortant th at the development of systems for oral flui d deli very should be 
used as an occasi on for strengthening commun i ty capaci ty to handle oth er 
health problems as th e developmen t of di arrhoeal di sease control acti vi ti es 
should be linked wi th oth er health care acti vi ties wi thin th e cormnuni ty. 

Nati onal an d/ or local condi tions must be the princi pal determin ant of 
th e nature, scope an d elements of th e programme. Wh atever ch anges may be found 
necessary or desi rable, they should be  the outcome of constructi ve exch anges of 
experi ence gain ed wi thin or outsi de the coun try; in oth er words, th e programme 
must be adapted to local condi ti ons an d graduall y in tegrated in to the exi sting 
health and soci al servi ces acti vi ti es both at th e local an d n ati on al level. 

Coun tri es may find  i t  desi rable to i mplement a di arrhoeal di seases control 
programme on a li mi ted basi s in a state, regi on or a subdi vi si on before 
embarkin g on a countrywi de programme. Wi th thi s  experi ence planning for a 
n ati onal programme will be faci li tated as regards esti matin g costs an d having 
an experi enced cadre of health workers avai lable. 
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In i ts role of promoter of and partne r i n  te chni cal coope rati on concerni ng 
thi s Progra=e , WHO i n  collaborati on wi th UNICE F can provi de cri ti cal i nputs, 
dependi ng on ci rcumstances  and local nee ds. Examp le s of such i nputs are : 

- te chni cal coope ration i n  assessme nt of the nature and e xte nt of the di arrhoe al 
di se ase problem and i n  the formulati on, implementati on and e valuati on of 
national programmes; 

- colle ction, e valuati on and di stri buti on of re le vant scie ntifi c i nformation 
( see Se cti on 6. 4) ; 

- organi zati on and management of training acti vi ties  su ch as semi nars, 
mee tings, training course s, i ncludi ng the preparati on and provi si on of 
e ducati onal and te achi ng aids ( see Se cti on 6.4 ) ; 

- procure ment an d/or de ve lopme nt of local faci li ties  for producti on of 
e sse ntial supplies (e . g . ,  i ng re die nts for oral re hydrati on) and e qui pment 
through the e stabli shment of nati onal or regi onal ce ntres as req ui re d; 

- producti on, standardi zati on an d di stri buti on of esse nti al laboratory 
re age nts; 

- support to countrie s  whi ch have i de nti fie d  wate r supply and sani tation  as 
pri ori ty areas for unde rse rve d rural and fri nge urban are as; 

- provi si on of te chni cal se rvi ce s  by staff members or consultants . 

The Group, having consi dere d the global magnitude and se ve ri ty of di arrhoe al 
dise ases  and thei r  health and soci oe conomi c impli cati ons, and re ali zi ng the 
urge nt nee d  to imp rove the prese nt unsati sfactory si tuati on on a te chni cal 
coope rati on basi s, re comme nds to the Di re ctor-Ge neral that: 

( a) a suitable me chani sm for consultati on with repre sentati ve s from 
i nte re ste d organi zati ons wi thi n the Uni te d Nati ons system and other 
nati onal, i nte rnati onal and non-gove rnme ntal organi zati ons be establi she d 
by WHO He adquarte rs to e nsure coordi nati on and support to thi s 
Programme , and 

( b) te chni cal advi sory groups be se t up both at Headquarte rs and Regi onal 
Offi ce s to revie w pe ri odi cally the strategies and the ove rall PrograIIIIIle 
progress. 

Although consi de rati on must be gi ve n  to the fact that there i s  a nee d  for 
improvi ng the currently avai lable methods for the tre atme nt, pre ve nti on and 
control of diarrhoe al di se ase s, i t  i s  cle ar that many li ve s can be save d and 
the quali ty of li fe improve d by wi de applic ati on of oral flui d the rapy, the 
e ffe cti ve ne ss of whi ch has bee n  p rove d. It would not be justi fie d  to postpone 
acti on whi le wai ti ng for be tte r methods to be come avai lable ; by pursui ng a 
pragmati c approach, the Progrannne wi ll be able to i ncorporate new knowle dge 
as i t  i s  generated by basi c re search and by operati onal acti vi ties i n  the fie ld. 
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Eval uation of national d iarrhoeal d isease control programmes will have 
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to be encouraged and supported by WHO to ensure the progress and effectiveness 
of the activities that have been selected and undertaken. Two aspects need 
to be considered : ( 1) operational evaluation and ( 2 )  impact evaluation. 

Operational evaluation can be used to assess and measure the progress 
of programme inputs against pre-established targets; for example, there may 
be a need to evaluate the programme of procurement or manufacture of oral 
rehydration supplies and of their distribution, delivery and use. S imilar 
targets will be needed for the development of water and sanitary facilities 
if not already established. A time schedule for each programme operation will 
serve as a guide to progress. At periodic intervals ( i. e., weekly, monthly) , 
the national programme coordinator can review each of these parameters and 
d etermine and rectify the causes of shortcomings. Evaluation can be based 
on such operational ind icators as the following: 

- numb er of packages of ingred ients for oral rehydration manufactured , 
d istributed or consumed; 

- personnel trained in their administration; 

- sanitary facil ities provid ed or improved ; 

- prod uction of supplies and equipment ( e.g., for sanitation) . 

Impact evaluation is imp ortant to assess the benefits of the programme 
in reducing the ill effects of the diarrhoeal d iseases problem. The ultimate 
objective is to reduce mortality and morbidity. This may be difficult to 
measure because of unavailability and unreliability of vital statistics, the 
need for a large population base to reliably measure impact on mortality and 
the tendency for aberrant increases in incidence to appear as surveillance 
is improved. Impact ind icators may include: 

- numb er of d eaths from diarrhoea, with age-specific d ata, if possible; 

- number of d iarrhoea cases in hospitals, health centres or outpatient 
d epartments; 

- awareness of mothers; 

- sales of supplies for bottle feeding; 

- acceptance of treatment by the population; 

- nutritional status surveys; 

- nursery school attend ance; and 

other parameters which remain to be defined. 
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It may be possible to select several representative areas of a country 
or region to measure impact by serial collection of data before and after 
intervention , but it should be stressed that other variables which cannot 
be easily controlled or recognized often operate and influence findings . 
It  may not be essential to demonstrate impact as certain information derived 
from other countries can also be accepted and applied. 

These evaluation techniques comp lemented by surveillance information can 
facilitate early recognition of problems, permitting rapid corrective actions. 
They may also indicate a need to modify goals and obj ectives , to obtain additional 
resources, or to request technical guidance from within the country or from WHO. 

6.4 Training and education ; dissemination of information 

The Group believes that , for the success of this Programme, WHO should 
give high priority to technical cooperation in the training and education 
of national health workers. The following specific training needs are 
recognized : 

intercountry/in terregional seminars for the mo tivation of policy-making 
senior public health administrators and paediatricians ;  

- national/intercountry training courses for professional and auxiliary 
health personnel and community workers on technical aspects of oral 
rehydration therapy including dietetic managemen t ,  surveillance , and water 
supply , sanitation and personal and food hygiene; 

- development of educational and training material, communicational 
technology and manuals for education and training of the public and health 
personnel on these con trol strategies ; preparation of a handbook of  simp le 
measures for community hygiene and sanitation which emphasizes their 
relationship to diarrhoeal disease control, for use at the community level 
and in schools ; 

- organization of training courses to teach laboratory workers well 
established and newly devised laboratory techniques (e.g. , ELISA assays) 
in enteric b acteriology and virology; 

- supporting countries in the training of personnel in the operation , 
main tenance and surveillance of sanitation facilities. Water supp ly and 
sanitation facilities require that personnel (particul arly at the local 
level ) be trained in the operation and maintenance of these facilities 
as frequent breakdowns reduce considerably the health benefits derived 
from these installations. 

The Group also feels that WHO should  retrieve al l available information 
and experience and disseminate widely material on: 

- the effectiveness of different strategies for delivery of oral fluid , 

- the unique advantages of breast feeding and means of promoting it . 
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Regarding breast feeding, the Group urges WHO to continue to cooperate 
with countries in their activities to discourage the inappropriate use of 
mi l k  formul as and unethical advertising practices. In order to encourage 
c ountries that have decl ining trends in breast feeding WHO shoul d disseminate 
information on countries where such trends have been reversed; the results 
of the WHO cooperative study on breast feeding in seven devel oping and two 
devel oped countries shoul d be used for this purpose. 

6.5 Research needs 

The Group recognizes the great importance of continuing research and 
presents below, under the different strategies, what it considers to be the 
priority needs that shoul d receive further WHO support. 

6, 5.1 Management of acute diarrhoeas including feeding practices 

- Development of technology for cheaper packaging of oral rehydration sal ts 
using the presentl y recommended formul a; 

- Research to develop appropriate methodol ogy for impl ementation of oral 
rehydration therapy using either packages, the " scoop and pinch" method, 
or spoon measures by peripheral heal th workers, community l eaders or 
famil y members; 

- Research to expl ore the l inkage of oral therapy with other heal th 
activities (e.g., fertil ity regul ation, nutrition, expanded programme 
on immunization, etc. ) ;  

- Research to determine the most suitabl e diet for use during and after 
diarrhoeal episodes, taking into consideration the avail abil ity of foods 
and l ocal practices; 

S earch for effective anti-diarrhoeal drugs, particul arl y antisecretory 
agents to bl ock the action of enterotoxins at different l evel s, to be used 
as an adjunct to rehydration; 

Research to improve or modify for simpl ification the composition of oral 
fl uid ( e.g. , need for bicarbonate and potassium, possibil ity of using 
sucrose instead of gl ucose) ; 

Studies of traditional remedies used 1n treatment of diarrhoea. 

6. 5. 2 Water suppl y and sanitation 

- S earch for and review of existing information on operational studies that 
further quantify the beneficial effect against diarrhoeal diseases of 
individual and col l ective control measures concerning water, food, liquid 
and solid wastes - i. e. , to identify the rel ative imp ortance of each of 
these sanitary/hygienic interventions; 
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- P romoti on of the acce ptance and uti li zati on of app ropriate te chnologie s  
through strengthe ni ng the capabi li tie s  of the e xi sting ne twork of 
collaborati ng ce ntre s for wate r supply and wastes i n  the adaptati on and 
testi ng of appropri ate wate r supply and sani tation technologie s  for the 
preventi on and control of di arrhoe al di se ases - e.g., use of faecal waste s 
for composti ng, bi ogas, e tc., slow sand fi ltrati on for the tre atme nt of 
water supplies, e tc. 

- Rese arch to asce rtai n the e ffe ct of trave lle rs' di arrhoe a on the touri st 
i ndustry wi th a vi ew to e ncouragi ng the i nte nsi fi cati on of measure s for 
the provi si on of wate r and sani tati on and i mprovi ng food safe ty i n  touris ti c  
areas. 

6.5.3 Epi demi ology 

- Studie s  to defi ne the e tiology and e pi de mi ology of di arrhoe as i n  di ffe rent 
age -groups and populati ons of varyi ng socioeconomi c status and envi ronme nt 
(e .g., rural vs urban and dry vs we t areas) . Particular e mphasi s s hould be 
place d on rot;;i rus and e nte rotoxi ge ni c E, coli whi ch are known important 
cause s of di arrhoe a i n  chi ldren. These studi es should also look i nto the 
relati onshi p be twee n spe ci fi c  age nts and malabsorpti on; 

- Studie s  to de fi ne the i mportance of smal l vi ruses as a cause of diarrhoe a; 

- De ve lopment of si mpli fi e d  and rapi d te chni ques for laboratory di agnosi s of 
di arrhoe al di se ase s; 

- Field s tudies  to demonstrate the e ffe cti ve ne ss of survei llance base d on 
re porti ng by community-base d health worke rs; 

- Studie s  on e conomi c aspe cts of di arrhoe al di se ase s  and the i r  control. 

6.5.4 Health e ducati on 

- Rese arch to dete rmi ne cultural and societal traits i nfluencing behavi our 
as i t  re late s to di arrhoe al di seases and to explore methods for e ffe cti ve 
i nte rve nti on. 

6.5.5 Vacci ne de vel opment 

- Studie s  on the nature of gut-associ ate d i mmuni ty and on opti mal ways of 
enhanci ng the i nte sti nal innnune re sponse ; 

- Studie s  of the i mmunologi cal re lati onshi ps of ente rotoxi ns produce d by 
di ffe re nt e nte ri c pathoge ns; 

- De ve lopme nt and fie ld te sti ng of oral (li ve or ki lle d) and i mprove d 
parente ral vacci nes, e spe ci ally agai nst chole ra and typhoi d fe ve r; 

- Studie s  on methods of culti vati on and anti ge ni c characte ri sti cs of 
rotavi ruse s and de ve lopme nt of rotavi rus vaccine; 

- Studie s  on the role of anti toxi c innnuni ty in E. coli di arrhoea and on 
the de ve lopme nt of a toxoi d for its pre ve nti on; 

- Studie s  on the mechani sms of coloni zati on of small i nte stinal pat hoge ns. 
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PREFA CE 

These simple guidelines present well-tried and accepted techniques for 
the treatment and prevention of dehydration which is due to acute 
diarrhoeal diseases. They have been prepared to assist those who are 
concerned with the training of primary health workers in the preparation 
of their own guidelines adapted to their own local needs and resources. 

Primary health care calls for the integration of all elements necessary 
for health at the community level; this includes the integration of preven­
tive, curative, and promotive services for both the community and the 
individual. Health interventions should be undertaken at the peripheral 
and practical levels of the health services by using the most appropriate 
technology that has been adapted to the abilities of the workers who 
have been trained for these activities. 

In spite of the advances that have been made in the treatment of acute 
diarrhoeal diseases, including cholera, these diseases still remain a 
scourge to the populations in developing countries. However, by using the 
oral rehydration fluid, which is recommended in this guide and which 
contains ingredients that are inexpensive and readily available, it is 
possible to treat dehydration at the peripheral and practical level in 
patients of all ages with diarrhoea and particularly in children.  Although 
cases of severe dehydration and shock will continue to need other methods 
of rehydration, the number of such cases can be reduced if oral 
rehydration is employed in the early stages of diarrhoea. 

Generally speaking, primary health workers are trained to treat the 
minor and common ailments. Workers (not necessarily the same ones) 
may also be trained for direct or indirect involvement in environmental 
efforts and in immunization, nutrition, and other aspects of the health care 
of mothers and children. The education and participation of the rural 
community in health matters is a fundamental part of all such activities. 

The publication of this guide is part of WHO's overall effort in the 
development of simple technical guidelines for use in the promotion and 
implementation of national primary health care activities. 
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THE FIVE STEPS OF DIARRHOEA AND 
ITS MANAGEMENT 

Step 1 .  D EHYD RATION 
The person with diarrhoea is 

like a pot of salt water with a hole 
in its bottom. A dead patien t is 
like an empty pot. It is  most 
important to keep the pot full .  

Step 2 .  REHYDRATION OF 
THE PATIENT with salt and 
water is l ike fil ling the pot. ft 
must be done quickly, within six 
hours or less. 

Step 3 .  SUSTENANCE OF 
THE PATIENT is l ike keeping 
the pot ful l  with salt water while 
the leak continues, and at the 
same time making the patient 
stronger by feeding him with the 
proper food. 

Step 4. CURE OF THE 
PATIENT is when the leak stops 
and the pot is full .  

Step 5 .  PREVENTION 1 s  
trying to  stop the  beginning of 
further leaks by keeping people 
strong and healthy ; but if a leak 
starts again, prevention i s  by 
giving salt water and food before 
he "pot starts to empty" ' ( i . e . ,  
Jefore the  patient dehydrates) . 
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THE D ANGERS OF DIARRHOEA 

The cause of death in diarrhoea is DEHYDRATION (Step 1 ) .  

Patients with diarrhoea can lose large amounts o f  water and salts. 
This is called dehydration.  Dehydration can develop rapidly within a few 
hours. The body needs water and salt to live. When the lack of water and 
salt through diarrhoea is equal to about ten per cent ( 1 /  1 0th) of the body 
weight, dehydration becomes severe and the person will die within an 
'1our or two. 

Diarrhoea is the most common cause of death in children under 
three years of age because : 

( 1 )  A small child' s body has not yet learned to defend itself well 
against infection. 

( 2 )  Malnourished children get diarrhoea easily and diarrhoea 
makes malnutrition worse. 

( 3 )  During diarrhoea some children do not get enough food and 
drink .  Many people believe that i t  is dangerous to feed a child who has 
diarrhoea. This is  wrong because s tarvation leads to malnutri tion.  
Children are not able to say that they are thirsty and are often not given 
enough to drink ,  especially on their journey from home to the health 
centre or hospital. 

( 4) Children are more l ikely than adults to suffer the bad effects of 
other infections which are often present during diarrhoea. 
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THE TREATMENT OF DIARRHOEA 

What i s  most important ? 

( 1 )  Give back the water and salts already lost in the diarrhoea stools .  
This is  called REHYDRATION (Step 2)  and th i s  init ial replacement 
should be completed within six hours. 

(2) Continue to replace the losses of water and salts as long as the 
diarrhoea continues so that dehydration does not return, and start 
feeding the child his usual diet such as breast milk, or cereals and other 
weaning foods. Treat other infections and complications .  Give drugs 
only wh en needed . All this is  cal led SUSTENANCE (Step 3) and goes 
on until the diarrhoea stops with CURE (Step 4 ) .  

ASSESSING THE D EGREE OF DEHYDRATION 
(Step 1 )  

Every patient with watery diarrhoea has some dehydration and will 
need fluid . Dehydration may be mild or severe. Patients with mild 
dehydration appear almost normal. Yet they may have already lost half 
of the fluid ( 50  ml  per kilogram body weight) required to produce severe 
dehydration ( 100 ml per kilogram body weight) . As further small 
amounts of fluid are lost, signs of dehydration develop rapidly. This is 
why it is very i mportant to treat dehydration while i t  is  mild and the 
patient still appears wel l .  Otherwise, dehydration may rapidly get worse 
and become more difficult to treat. The patient may die. 
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THIS TABLE H ELPS TO DECIDE WH ETH ER DEHYDRATION IS M ILD OR SEVERE 

D EHYDRATION 

S I G N  M i l d  Severe 

( 1 )  Patient's appearance Alert or restless Limp 6 r  unconscious 
Thi rsty Too weak to d rink  well 

or  to drink at a l l  
Cold s k i n  ( shock) 

(2) Skin elasticity Normal  or s l ig htly Poor 
less than normal 

(3) Radial pu lse Present Weak or  absent 

(4) Eyes, fontanel le  Normal  or s l ig ht ly sunken Su nken 

( 5) U rine flow (d ifficult Usua l ly  normal Little or  none 
to te l l  in ch i ld ren )  

Amount  of fl u id lacking 50 m l  for each k i logram 1 00 ml  or  more for each 
when these s igns are of body weig ht ki logra m  of body weight 
p resent : 

EXPLANATION OF THE TABLE 

( 1 )  Patient's appearance. Thirst is the only early sign of dehydration, 
but remember that infants cannot  say that they are thirsty. They show 
their thirst by crying and being eager to drink fluid that is given to them. 
At first, when dehydration is mild, patients m ay appear well ,  but as 
dehydration increases they become restless and weak. Finally, patients 
become dazed and then unconscious ; their bodies become limp, their 
hands and feet become cold, and they are near to death. This condition is 
called shock. 

(2 )  Skin elasticity. Pick up a fold of skin from the belly, shoulder, 
neck, or upper leg between your thumb and first finger ; then let it go. 
Normally the skin springs b ack like an elastic band and flattens out 
almost immediately. This is called the elasticity of the skin . As dehydra­
tion develops, the skin will flatten out more slowly. With severe 
dehydration it  may take m any seconds to flatten . 

Nutrition affects the elasticity of the skin. M arasmic babies ("skin 
and bones") have very poor skin elasticity ; in babies with kwashiorkor 
( oedematous form of protein-energy mainutrition) the test should be 
done in places where there is no swell ing (oedema) ; in fat babies, 
even when they are severely dehydrated, the skin elasticity may seem 
normal where the skin covers a lot of fat. In all these cases the other 
signs of dehydration are more reliable. 
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(3 )  Radial pulse. Dehydration causes the pulse rate to increase and 
the strength of each pulse beat to be weaker. With severe dehydration 
the pulse at the wrist may become absent al together and may be felt only 
in the groin ( femoral artery) , arm (brachia! artery) ,  or neck (carotid 
artery) . These patients are near to death. Learn to recognize a weak 
pulse by comparing the pulse in normal infants. children, and adults with 
that in dehydrated patients. 

( 4)  Eyes and fontanelle. When the body loses fluid, the tissues 
behind the eyes shrink and the eyes appear sunken and dry. In infants the 
soft spot on the top of the head ( the fontanelle) sinks. 

( 5) Urine flow. The return of good urine flow is an excellent sign of 
normal hydration. 

Note : While  you are looking for the signs of dehydration, look for 
other important signs which may need special treatment (see pages 1 7 ,  
1 8 ,  2 1) .  These are : 

1 2  

(a)  Blood i n  the stool 
(b) Fever ( check the rectal temperature in young children) 
( c) Enlarged spleen 
( d) Unconsciousness or convulsions 
( e) D ifficult, fast, or deep breathing 
(f) Marasmus or kwashiorkor. 



REH YD RATION 
(Step 2 )  

If possible, severely dehydrated patients should always be referred 
to the nearest p hysician or clinic or health centre. If delay is anticipated, 
rehydration should c � started according to the resources available. 

Fluids can be given by mouth, nasogastric tube,  and intravenous 
needle, or into the peritoneal cavity. Every health centre should aim 
to be able to use each of these methods which are described in 
Annex 1 .  

DEHYDRATION 

Mild : 
(a l  Patients who 
can d rink  

(b) Patients who 
need a nasogastric 
tube 

Severe : 
Pat ients who need 
intravenous f lu id  

TH IS TABLE !S A GU IDE  TO REHYDRATIO N  

WHAT K I N D  O F  
FLUID 

G l ucose-salt so lu­
t ion (continue with 
breast feed ing)  

G l ucose-salt so lu­
t ion 

(a l  Ri nger's lactate 
OR 'D iarrhoea 
Treatment Solut ion' 

OR 

( bl 1 /2- Darrow's 
solution with 2 . 5% 
g l ucose 
( not so good for 
adu lts) 

OR 

(cl Normal  sa i ine 
( if  noth ing e lse is 
avai lable)  

HOW MUCH TO 
G IVE 

Encourage patients 
to d ri n k  continu­
ously u nti l  they 
refuse 

1 20 m l/kg 
llody weight 

1 00 m l ikg 
body weight 

1 50 m l/kg 
body weig ht  

1 00 m l ikg 
llodv weight 

HOW FAST TO 
GIVE 

Within 4-6  hours 
( usual ly  g iven at 
home) 

6 hours 

With i n  4-6 hours 
(or  less in adu lts) 
( ha lf of the requ i re­
ment to be g iven in  
the fi rst hour) 

6 hours (ha l f  of the 
req u i rement to be 
g iven in the fi rst 
h o u r) 

6 hours (d ivided 
eve n ly )  
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The weight of the patient is helpful in deciding how much fluid to 
give , although it is not as important as the signs of dehydration . If 
weighing is not possible, the weight must be guessed. For chi ldren a 
growth chart h el ps if the age is known (see Annex 3 ) .  

EXPLANATION O F  THE TABLE 

( 1 ) Oral or nasogastric rehydration.  Most patients with mild 
dehydration can be rehydrated by mouth or nasogastric tube. The 
mother can be shown how to give fluid continuously to the child ( about 
one teaspoonful every minute) and breast feeding should be con­
tinued. Giving fluids by nasogastric tube is necessary when there are 
no attendants avai lable, or when the patient cannot drink enough fluid 
to keep up with the amount required for rehydration ,  or when there 
is severe vomiting. Vomiting less than four times an hour usually does 
not interfere with drinking and the vomiting almost always ends when 
the patient is rehydrated .  

The most suitable fluid* for oral and nasogastric use i s  a glucose-salt 
solution which contains in one l itre of water : 

Sodium chloride ( table salt) 
Sodium bicarbonate (baking soda) 
Potassium chloride 
Glucose (dextrose) 

3 . 5  grams 
2 . 5  grams 
1 . 5  grams 

20 .0 grams. 
The glucose is an important ingredient. It  helps the sal t  and water to 

be absorbed into the body. The method of preparation of this solution 
is described in Annex 2 .  

I f  t he  patient cannot be given enough fluid by  mouth to  replace 
what is lost in severe diarrhoea or if vomiting and dehydration seem 
to be getting worse, then intravenous rehydration is necessary. 

(2 )  Intravenous rehydration. Patients with severe dehydration and 
those who do not respond well with oral rehydration need intravenous 
fluids. The routes for giving intravenous fluid are described in Annex 1 .  

Patients o n  intravenous fl uids need t o  be treated in a clinic or 
hospit al because it is important to keep the right amount of fluid flowing 
into the vein .  

* I t  t h1.., s.,olut1on i �  not a,aibbk. : t  ·)wmc -,alt-and-\\ atcr c,olL,t1011· ..:an b e  nwcle h \  addin l! a ·thumh-and-h, o-f111uer 
pinch· d) table -,a l t  llltll each pint  ( or hull t)! \\ater. nratH:.'.L' 1 u1ct.·. (l! tr..'cl Rcmc�11be1 );tl\\ l'\Cl". th;1t t hi:- -,u]ut;nn 
:,hould onh he u,.._•c\ \\ hen there is, !7(1 nrhcr d\ . 1 iL 1bk·~. 

1 4  



What intravenous fluids to use : The fluids should be steri le and 
contain no impurities which can cause fever and chil ls when given 
intravenously. The fluid must contain proper amounts of the salts, such 
as sodium , chloride,  potassium, and bicarbonate, which are being lost in 
the diarrhoea stool. The fol lowing solutions can be used : 

( a) Ringer's l actate solution (Hartmann's solution for injection) is 
the best commerci al ly  available solution.  It can be used for children and 
adults. 

(b) A specia l ly prepared 'Diarrhoea Treatment Solution' is best, 
if avai lable ;  it contains in one l itre : 

Sodium chloride 4 .0  grams 
Sodium acetate 6 . 5  grams 
Potassium chloride 1 .0 gram 
Glucose 10 .0  grams 

(c) Half-strength D arrow's solution v,ith 2 . 5  per cent glucose may 
be used for rehydration. but about twice as much will be needed as 
the two sol utions above . This is less suitable for adults with severe 
diarrhoea because it does not contain enough sodium chloride .  

( d) Normal sal ine is the poorest fluid . If the sol utions above are not 
available, it is better than nothing . Particularly in infants, the glucose ­
salt solution by mouth or nasogastric tube should replace normal saline 
as early as possible during the rehydration period. 

Five per cent dextrose solution must not be used as an intravenous 
fluid for treating diarrhoea. 

( 3 )  lntraperitonea! rehydration.  This method i s  used in some clinics 
but is not recommended unless the health worker has been appropriately 
trained and has the facil ities for its safe use. It is effective only in 
children, and only when they are not in shock. It is best given as a single. 
l arge close of fluid (70 ml/kg) before sending the child. depending on 
h is/her condi tion , home or to the hospital . G lucose-salt solutions by 
mouth or nasogastric tube can accomplish as  much in such instances. The 
fluids used for intraperi toneal drips are the same as those used for 
intravenous rehydration, and steril i ty is very important. The method is 
described in Annex I .  
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IS REHYDRATION COMPLETE ? 
( end of Step 2 )  

The patient must be examined a t  interval s  during rehydration.  
After 4-6 hours of satisfactory treatment, al l  signs of dehydration should 
have disappeared except that the urine flow may not yet have started. It 
is  most helpful to examine skin e lasticity and pulse strength, both of 
which should be normal ( see pages 1 1 ,  1 2 ) .  The patient should feel and 
appear much better and often may go to sleep. Children who are dazed 
or unconscious when rehydration is started may not become fully 
awake for 1 2-24 hours. Rehydration must continue until all signs of 
dehydration have disappeared. Patients with severe continuing diar­
rhoea will not be fully rehydrated after 6 hours of treatment. Sometimes 
too much rehydration fluid is  given, especially in young children, and 
the eyelids become puffy. If this occurs, intravenous fluid should be 
stopped. 

During rehydration after severe dehydration, see if the patient can 
drink the glucose-salt solutions in  order to prepare for a change from 
the intravenous to the oral route during sustenance ( Step 3 ) .  
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S USTENANCE 
(Step 3) 

Sustenance takes care of : 

( a) the serious problems that cause or complicate the dehydration ; 
(b)  the replacement of further fluid loss as fast as i t  occurs-thus 

maintaining rehydration ; 
( c) nutritional rehabil itation. 

Overcoming the serious problems that cause or complicate the 
dehydration 

When rehydration is well under way, i t  is important to look for any 
conditions that might be causing or complicating the d iarrhoea. The 
fol lowing situations may call for urgent treatment and, if possible, should 
be referred to higher l evels unless the primary health worker has been 
special ly trained and equipped to deal with them : 

( 1 )  Severe diarrhoea ( for example, more than one watery stool every 
two hours or diarrhoea which has produced severe dehydration) may be 
due to cholera. If cholera is suspected,* give tetracycl ine as soon as i t  
can be given by mouth. Adults are given two capsules ( 500 mi l l igrams) 
every six hours for three days ; children are given one capsule every 
1 2  hours for 3 days. Continue with the drug even after the d iarrhoea 
has stopped . 

( 2 )  Blood and mucus in the stool (from dysentery **) ,  with or without 
high fever, is  treated with tetracycline for five days. Adults get two 
capsules every six hours and children get one capsule every six hours. 

the health authorit1e:, and  collect a 
Gcne\'.l. \Vorld Health Organi-,ation. 

of amoL'hic dy:.cnte1;, "hould be remembered 
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( 3 )  Pneumonia, otitis media, tonsillitis, and skin infection should be 
treated with an antibiotic, usually a long-acting penicillin intramuscu­
larly. 

( 4)  Deep, sighing breathing. Sometimes the patient's blood com­
position alters in dehydration and this m akes the breathing faster as 
well as deep and sighing; this deep, sighing breathing gets better when 
the patient is  rehydrated and the blood returns to normal. Pneumonia 
also makes the breathing fast, short. and difficult. 

If you are in doubt as to why the patient is  breathing faster than 
normal and i f  you can get no advice, then it is  better to treat the patient as 
if he has pneumonia and to continue the rehydration. If the breathing 
remains fast or becomes faster in spite of the antibiotics and rehydration, 
then you need urgent help from a physician. 

( 5 )  Malaria. Where malaria is  very common, every child with 
diarrhoea-certain ly those w ith fever and an enlarged spleen-should 
receive chloroquine for three days as follows : for children under a 
year-a first dose of 50  mg followed by 25  mg after 6 hours, and then 
single doses of 25 mg each on the second and third days ; for a child 
1-4 years old-start with doses of 1 00 mg and 50  mg ( after 6 hours ) .  
and then single doses of 75 mg each on the  second and third days. 

( 6) Convulsions or unconsciousness. There are a number of reasons 
why children with diarrhoea become unconscious or have convulsions. 
The convulsions must be checked by giving paraldehyde. and aspirin i s  
given i f  there is  high fever . The child should be seen urgently by  a 
physician because a lumbar puncture may be necessary to rule out 
meningitis. 

( 7 )  High fever. Whatever the cause, the patient's fever must be 
lowered by sponging and by giving aspirin .  Aspirin should not be given 
to children under one year of age. 

Replacement of.fwrlzer fluid loss as fast as it occurs 

Diarrhoea usually lasts for one or two days. but ma) go on longer. 
If the fluids do not +'ul ly replace what is lost. dehydration will remain 
and the patient may become worse again (back to Step 1 ) .  
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TH IS  TABLE IS A GU IDE  TO FLU ID  SUSTENANCE 

S ITUATION 

(a) If the patient can 
d rink  well and has 
one stool every 
two hours or longer 

(b)  If severe 
d iarrhoea cont inues 
(more than one stool 
every two hou rs) 

(c)  If the severe 
d iarrhoea persists 

FLU ID  HOW TO BE G IVEN HOW M UCH TO G IVE 

G l ucose-salt solut ion By mouth ; at home 
o r  ' Home salt  & water 
so lut ion'  ( cont inue 
with breast feeding I 

G lucose-salt solut ion Bv mouth or naso· 
( cont inue with gastric iUbe;  in the 
breast feeding,  if the c l in ic o r  hospita l ,  if  
chi ld does not req u i re poss ib le  
a nasogastric t ube) 

(ii R i nger's lactate I ntravenous ly ;  in 
o r  · D iarrhoea Treat- c l in ic  or  hcsoital  
ment So l ution' 

I i i )  1 12- Da rrow's I ntravenous ly; in  
so lution with 2 . 5% c l in ic  or hospita l 
g l ucose !com mence 
breast feeding as soon 
a s  poss ib le) 

Provide 2-3 litres and 
g ive at the rate of 
1 00--200 m l/kg body 
weight per day unti l  the 
d ia rrhoea stops 
1 5 m I/kg body 
weight per hour  

10  m l /kg body 
weight per h o u r  and 
ora l  f lu id  
20 m I/kg body 
weight per hour .  G ive 
less after oral  f lu id has 
been started success­
fu l ly 

EXP LANA TJON OF TH E I ABLE 

N e arly al l patients during sustenance can be  given al l  the fl uid they 
require by mouth or nasogastric tube .  Patients with mi ld diarrhoea can 
be sent home but must  return for n utrition education or i f  the  diarrhoea 
gets worse again .  

Patients with severe diarrhoea must remain at the clinic or hospital 
where they can be observed frequently  while the oral or i ntravenous 
fluids are being given . 

Assess and record the fol lowing every two to four hours : 
( a )  Signs of dehydration ;  these should disappear during rehydra­

tion ( Step 2 ) .  Rehydration must be continued until the signs h ave 
disappeared . 

(b )  The volume or the number and size of stools .  In children the 
mother's observations help;  as long as diarrhoea continues, the fluid 
that i s  lost must be replaced, otherwise dehydration wi l l  "emain or get 
worse .  The diarrhoea of young children usual ly  stops in 6 to 1 2  hours 
but may increase a l i tt le when milk or food is started.  

( c )  The volume of fluid that has been given ; th is helps to know 
whether the r ight amount of fluid h as been given .  ff s igns of dehydration 
do not disappear, i t  may be because the required amount of fluid has 
not been given to the chi ld.  

1 9  



The weight of the patient should be recorded. when possible. 
daily. The weight should increase rap idly in  the first day during Step 2 
( while the ' ·pot i s  fil l ing . .  ) .  When the patient i s  rehydrated ( the  "pot i s  
full . . ) .  the  weight of the  patient is  h i s  true weight and  shows whether 
there is  any malnutrition and a need for nutritional rehabi l i tation .  

These procedures are summarized in Annex 4 .  

Nutritional rehabilitation (Steps 3 and 4) 

(l) What to do during rhe diarrhoea 
Starvation is harmful. especially to children and especially during an 

i l lness such as diarrhoea. B reas t  feeding should be continued if the child 
is  on breast milk. Food should not be given i f  the child refuses to eat or is 
not ful ly conscious. When he i s  able to eat, the child should be started 
on the energy and protein foods which can be obtained and used in  his 
home. such as cereals, bananas. well cooked l egumes. and root vege­
tables. e.g .. potatoes. 

If the child had been given cow·s milk during or after weaning or as 
a substitute for breast milk. cow's milk can be started again during the 
stage of rehydration or sustenance. However _ some chi ldren with 
diarrhoea will get more diarrhoea when fed cow· s mi lk ( especially dried 
skimmed milk) and this can sometimes become severe each t ime such 
milk is given.  In these children. i f  the other energy and protein foods 
are avail able. cov-/s mi lk should be avoided. If cow's milk must be given 
to these children. it should be l imi ted to about 1 5 0  mi, every four hours. 
dil uted with water or glucose-salt solution . Adul ts may resume their 
normal diet in stages. starting with foods with low residue or roughage 
( e.g .. cereals, roots and tubers l ike potatoes and carrots. legumes, and 
non-fibrous fruits) . 

In some countries eye damage in  chi ldren . which is  due to Vita­
min A deficiency, is a threat during any acute illness. I f  this i s  a problem 
in your area,  then a massive oral dose of 200 000 International Units 
of Vitamin A should be given which would afford protection for six 
months. Al ternatively. if a Vitamin A preparation �uitable for intra­
muscular inj ection i s  available, this can be administered in a dose of 
1 00 000 International U nits for immediate protection. 
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( 2 )  Why it is important to defect malnutrition 
It is important to make sure that malnourished children who have 

recovered from an acute attack of diarrhoea are followed up. As long 
as they are malnourished, they are at risk of more d iarrhoea, infection, 
further malnutrition , and death . These ' at-risk' children will n eed close 
supervision and nutritional rehabilitation . A weight chart should be kept 
and the mother taught how to improve her child's nutrition using the 
protein and energy foods available to her .  

( 3 )  How to detect malnutrition 
( a) B y  physical appearance. The child who looks l ike all 'skin 

and bones' has marasmus. I f  there is oedema ( swelling) , especially in the 
face, arms, and legs or back, this i s  called ' kwashiorkor' . These children 
often have drv, coarse hair ( wi th a change in colour) and cracked skin 
( again with a change in colour) . These changes represent extreme 
degrees of malnutrition and require special medical attention. 

(h) By  measurement. It may be that the previous weights of 
the child were recorded on a growth chart kept  in  the clinic or with the 
mother. Look at this chart and see if the child's weight was increasing 
along the norr:rnl path . Any weight drop before the attack of diarrhoea 
will mean that the child was becoming malnourished. 

In  cases where no previous weights are available, i f  the child's weight 
after rehydration (provided that there is no oedema) is  below the bottom 
line of the growth chart in A nnex 3 ,  then this child may well be mal­
nourished. 

Advice on nutrition,  as described above, must always be given 
even if the pati en t·s  body weight cannot he measured. 
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MEDICINES WHICH SHOULD NOT B E  USED 
I N  THE TREATMENT OF D IA RRHOEA 

A number of medicines. which arc of no value and are even 
dangerous. are often given to treat diarrhoea. Money and time are 
wasted in their use . These medicines are : 

( 1 )  Neomycin and streptomycin ( harmful to the intestine) 
( 2 )  Purgatives ( diarrhoea and dehydration worsen) 
( 3 )  Tincture of opium.  paregoric. or atropine ( dangerous to 

children, and to patients with dysentery) 
( 4) Cardiotonics such as epinephrine or coramine ( nikethamide) ; 

shock m ust be corrected by intravenous fluids and not by these drugs 
( 5 )  Steroids ( expensive. dangerous) 
( 6) Oxygen (expensive. unnecessary) 
( 7 )  Charcoal and kaolin ( of no value and they interfere with 

anti biotics) 
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(8) Pectin and bismuth ( no value) 
(9) Lomoti l  ( no value) 



Education of the mother 

PREVENTION 

(Step 5) 

The treatment of a child with diarrhoea gives an opportunity to 
teach the mother how dehydration may be prevented and how her child's 
nutrition may be improved so that another attack becomes less likely and 
less dangerous. The best way to teach the mother is to in volve her in the 
treatment of her child from the start. 

Every mother has five important lessons to learn. These are : 
( a) I f  the child gets diarrhoea, give him as much as he will drink. 

The ideal fluid is the glucose-salt solution which can be prepared from 
a packet by following the instructions on its use. 

The mother can be helped to understand this l esson during the 
period of sustenance by involving her both at the clinic and at home 
( after the patient's discharge) ; she should therefore help in  preparing 
and giving the fluids herself to the child during rehydration until the 
diarrhoea has stopped. 

(b) The child 's  nutrition must be improved if i t  is poor, and kept 
up i f  i t  is good by telling the mother that diarrhoea should not stop 
her feeding her child. She must be encouraged to continue breast feeding 
and not to resort to any breast-milk substitutes. 

( c) The mother should be encouraged to attend the health centre 
for immunization and nutrition education. 

( d) Health education-the mother should also be educated in 
hygienic practices in child care, particularly in feeding. 

(e) Finally, i t  is important to learn from the mother her beliefs 
about diarrhoea and feeding, and to distinguish between those that 
are h elpful and those that are harmful . 
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Success in influencing a mother in these practical matters depends 
largely on her seeing the way the treatment of her child was carried out 
and on the attitudes and behaviour of the primary health worker. 

Other preventive measures 

( a) The primary health worker can prevent death by treating and 
preventing dehydration. as has been described. 

(b) In children , malnutrition can be prevented by rapid treatment 
of dehydration w ith early feeding and by following up the underweight 
children . 

( c) If cholera or severe dysentery is suspected. the auxili ary should 
notify the health authorities in the hope of preventing a major epidemic. 
If many adults get severe painless diarrhoea with clear watery stools 
and vomiting, this is  l ikely to be due to a cholera outbreak. 

( d) There are many other dangers in the patient 's environment 
which make diarrhoea more likely to happen. They vary from place to 
place. Obvious problems like sanitation and water supply are difficult to 
solve. The primary health worker should learn in his own community 
what some of the dangers are and he  should follow up more carefully 
those families that are more at risk from these dangers. Unfortunately, 
these families are often the very ones that do not attend the clinic 
regularly. Other categories of risks and times of danger we know about 
include : a child being taken off breast feeding ;  a child who is bottle-fed;  
a chi ld being separated from its mother; malnutrition or prematuri ty; 
a dirty water supply; and a poor and overcrowded family. 
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ANNEX 1 

HOW TO GIVE FLUIDS 

It is important to note that routes ( 2 ) ,  ( 3 ) ,  and (4) described below 
must only be attempted after proper training of the worker. 

( 1) How to give glucose-salt solution by mouth 
Put the fluid into a container from which the patient can drink com­

fortably. Infants may be given fluids with a cup and spoon or may drink 
directly from a cup, and older children and adults may drink from a 
cup or glass. Assess how much fluid the cup or glass holds so that you 
can easily tell how much the patient has drunk from the number of 
cupfuls or glassfuls given. Most cups contain from 1 80 to 240 ml. When 
l arge amounts of fluid must be given , e .g . ,  to adults with cholera, i t  is  
helpful to put the f luid in a larger container (holding about one litre) at 
the b edside. The patient can then be instructed to drink the entire l itre 
within one to three hours, depending on the degree of dehydration 
and the rate of diarrhoea. 

It  is helpful to have a family member at the bedside to assist in giving 
the fluids and to keep a record of how many cupfuls have been given. 
When a mother is  allowed to give rehydrating fluids to her infant, she 
learns how she may use the same fluid at home. In general, for rehydra­
tion, patients may simply be given as much fluid as they are willing to 
drink.  During severe diarrhoea, adults and older children may have to 
be urged to drink the required amount of fluid. 

(2) How to give glucose-salt solution by nasogastric tube 
A plastic or rubber nasogastric tube * is used, and can be used again 

after cleaning. The length of tube needed to reach the inside of the 
stomach is approximately the length needed to pass from the tip of the 
nose, over one ear and down to the lower edge of the sternum . An 
additional 20  centimetres (8 inches) or so is needed outside the nose so 
that the tube may be fixed to the face with adhesive plaster. In babies 
some gentle method of preventing them from pulling out the tube should 
be used. 

* Tubes w i t h  intcrn<d Uiamdcr� of :2 m m  ( rrench gauge 6) o r  2 . 7  mm (FG 8) <lfC -;uitable. 
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The moistened tube is passed through the nose, down the back 
of the t hroat, and into the oesophagus. Passage into the oesophagus 
is easiest while the patient is swallowing. Be certain that the tube is in  
the stomach and not  in the  lungs or  coiled in  the  mouth . As the patient 
is conscious, he will certainly cough if the tube tries to enter the lungs. 
Examine the mouth with a torch and tongue depressor to be certain  
the tube i s  not  coiled there, and  place a stethoscope or  your ear  over 
the stomach and push 1 0-20 ml of air through the tube with a syringe. 
If the tube is in the stomach, the air can be easily heard entering the 
stomach. The required amount of fluid can be introduced by a 20 or  
50  ml syringe at the start, and later on a plastic o r  rubber drip set  may 
be attached to the tube .  Fluids may be contained in any type of clean 
bottle or flask of known volume, which can be easily attached to the 
drip set. Old intravenous fluid bottles are suitable. 

(3) How to give intravenous fluids 
Fluids may be given into any vein . The needles and tubing used 

should be steri le .  The most useful veins are where the arms fold in front 
of the elbow, on the back of the hands, on the front of the inside of the 
ankle, in the side of the neck, and on the side of the scalp (for  infants) . 
It is extremely important to learn ,  practise, and become skil led in 
starting infusions into these veins. Cutting down on a vein should not be 
necessary. I n  some cases of severe dehydration it may be necessary 
to start infusions in two veins at once so that the life-saving fluid goes in 
quickly. Once the danger is over, one infusion is then removed. 

( 4) How to give intraperitoneal fluids 
Examine the child's abdomen carefully so as to avoid putting the 

needle into a large liver, spleen ,  or bladder. It is very important that 
everything used is sterile, including the fluid. 

The bottle of sterile fluid is attached to a sterile set just as for giving 
an intravenous infusion .  Warm the fluid to body temperature. Clean the 
skin with iodine or alcohol . Push an 1 8-gauge needle through the skin 
just below the umbilicus. Then open the clamp on the tubing of the set 
and push the needle straight (vertically) into the peritoneal cavity. You 
can tell when the needle is in  the cavity because the fluid will flow in a 
steady stream rather ,,1an drop by drop . Fluid should be allowed to flow 
as fast as possible. The full amount ( 70 m l/kilogram body weight) can 
usually be given in 1 0-20 minutes. The needle can either be held by an 
assistant during this time or fixed carefully in position with adhesive 
plaster. When the infusion is completed, the needle is removed and a 
smal l  gauze bandage placed over the hole . 
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ANNEX 2 

HOW TO MAKE THE ORAL FLUID 

One l itre of the glucose-salt solution should contain the following 
c hemicals :  * 

Sodium chloride 
Sodium bicarbonate 
Potassium chloride 
G lucose 

3 . 5  grams 
2 . 5  grams 
1 .5 grams 

20 .0 grams 
These ingredients, which need not be of chemically pure grade, 

can be measured and pre-packaged in aluminium foil or polythene bags 
and sealed to keep out moisture;  they may be distributed through the 
usual health-service networks or commercially. The amounts of salts 
and glucose shown above are for dissolving in one litre of drinking 
water, which is a suitable size for home use . For clinics or hospitals, 
bags or bottles containing ten times this amount for dissolving in ten 
l i tres of water are more practical . 

A lternatively, standard measures or teaspoons and suitable con­
tainers (plastic bags) could be supplied to dispensaries so that the 
solution could be made up without the need for weighing the powder. 

A fresh solution should be made up every 1 2-24 hours and it must 
not be boiled .  

* \\.h!le -,o]ution:-. n f  different compn:::-ition h:\\c hccn u-,ed tor u rn ]  1 e h;, dration in the pa:-.L the fmmula 
recommended here ha<; bten 1,:qcd 111 the field and tound to  be -,at 1-.t:1ctor� for all diarrhoea'.-> and for pat1enh of al l  age-,. 
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ANNEX 3 

THE GROWTH CHART * 

The two reference l ines on this chart provide a guide for the direction 
which the weigh t  curve of a child should follow from the age of 1 month 
to 5 years. In most populations the child's weight will be recorded in  the 
space between these two lines. A child whose weight falls below the 
lower curve may be considered to be malnourished. 
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ANNEX 4 

FLOW-CHARTS ON THE MANAGEMENT 
OF DEHYDRATION IN DIARRHOEA 

The 3 charts in this annex summarize the procedures of management 
described in  th is guide . After primary health workers have studied the 
text and become familiar with the procedures described, they could 
prepare their own flow-charts according to their local conditions 
( i . e . ,  d epending on the treatment facil ities, transport, and access to 
physicians that are available to them), using these charts as an example. 

Although these charts refer to the treatment of children with 
dehydration, the principles of management described in them are 
applicable to patients of all ages. 

Chart 1 .  Assessment of d ehyd ration 

1 .  THI RSTY, A L E R T  
2. SK IN  ELASTICITY MAY 

BE REDUCED 
3. EYES AND FONTANE LLE 

MAY BE SLIGHTLY 
SUNKEN 

4.  RADIAL PULSE NORMAL 
5. URINE FLOW NORMAL 

I 
M I LO 

DEHYDRATION 
PROC E E D  TO 

CHART 2 

DIARRHOEA 

! 
HOW 

DEHYD RATED IS 
THE CHI LO? 

1 .  TOO WEAK TO D R I N K, 
DAZED OR UNCONSCIOUS 

2. SKIN ELASTICITY POOR 
3. EYES DRY; EYES AND 

FONTAN E L L E  SUNKEN 
4. RADIAL PULSE WEAK 

OR ABSENT 
5. U R I N E  FLOW REDUCED 

'" ,o;c-, 

I 

SEVERE 
DEHYDRATION 

PROCEED TO 
CHART 3 
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(.;j 
0 

MILD
----11--( 

DEHYDRATION 

-CHILD DAZED, 
UNCONSCIOUS? 

-TOO WEAK TO 
DRINK7 

YES 
(TO EITHER) 

-EMERGENCY ! 
-SE N D  TO 

PHYSICIAN ! 
- I F  NO 

PHYSICIAN IS 
AVAILABLE, 
PROCEED 
TO CHART 3! 

* GSS= g lucose-salt solution 

Chart 2 .  M ild  dehyd ration 

YES 
(TO E I TH E R) 

-TETRACYCLINE. 

-PROVIDE GSS * 
1 20 ML/KG 

-FEED BREAST 
Ml LK AND CEREALS 

-IGNORE VOMITING 
LESS THAN 4 
TIMES PER HOUR 

HALF GRAM DAILY ______ _, 
FOR 5 DAYS 

-TREAT FEVER 

-SEVERE 
DEHYDRATION? 

-TOO WEAK TO 
DRINK ? 

YES 
(TO E I THER)  

-EMERGENCY! 
-PROCEE D  TO 

CHART 3/ 

-H IGH FEVER? 
-BLOOD I N  

STOOL? 

-MORE THAN 
ONE WATE RY 
STOOL E V E R Y  
TWO HOURS? 

YES 
{TQ ANY) 

-PROVIDE GSS * 
ACCORDING TO 
THE VOLUME OF 
FLUID LOST UNTI L 
DIARRHOEA STOPS 
OR AD LIB. 

-SE N D  HOME 
WITH ADVICE ON 
NUTRITI ONAL 
REHABI LITATION 
THROUGH 
NUTRITION 
E DUCATION 

-RETURN TO 
REGULAR CARE 
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w ...... 

-EMERGENCY ! SEVERE �[ -coNSUL T PHYSICIAN DEHYDRATION IF AVAILABLE ! 

* GS&c glucose-salt solution 

OR 
ELSE 

Chart 3. Severe dehyd ration 

-WEIGH THE CHILD 
-GIVE RINGER'S 

LACTATE I .V. 
100 ML/KG IN 4-6 
HOURS (HALF I N  
FI RST HOUR) 

-IS THE C H I L D  
TOO W E A K  TO 
DRINK? 

-OR STILL 
DEHYDRATED? 

YES 
(TO EITH E R )  

-GtVE 1 . V .  R I N G E R'S 
LACTATE OR 
1 /2-DAAAOW'S SOLUTION 

-IF THE ABOVE IS NOT 
AVAILABLE, GIVE BY 
NASOGASTRIC TUBE 
GSS* AT 15 ML/KG/HOUR 

-STOP 1.V. 
-GIVE GSS * ORALLY 

ACCORDING TO 
VOLUME O F  F L U I D  
LOST 

-TETRACYCLINE,  
HALF GRAM DAILY 
FOR 5 o,A_vs 

-FEED BREAST 
MILK AND CEREALS 

NO 

-IS THE CHILD 
TOO WEAK TO 
DRINK? 

-OR STI LL 
DEHYDRATE 01, 

YES 
(TO EITHER} 

-EMERGENCY ! 
IF PHYSICIAN -CONSULT PHYSICIAN! 

IS NOT AVAILABLE -�N D TO HOSPITAL !  

WHO 75971 

-rs THERE 
STILL 
DIARRHOEA? 

YES 

-SE N D  HOME WITH 
ADVICE ON 
NUTRITIONAL 
REHABI L I TATION 
THROUGH 
NUTRITION 
E DUCATION 

- F E E D  BREAST M I L K ,  
CEREALS.ETC. 

-PAOVI DE 2-3 LITRES 
OF GSS* WITH 
ADVICE TO RETURN 
IF DIARRHOEA 
RECURS 
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In identifying the problems, constraints and factors impeding the development of 
integrated actions in health and health-related fields , it is evident that those attributable 
to the coiDmunicable diseases remain serious and are closely interlinked with existing socio­
economic conditions , in particular tho&e relat�d to malnutrition, insanitary environments and 
unregulated fertility. The investigations carried out ,  for example , in the Americas on 
patterns of childhod mortality 1 c learly showed that the inter-relationship of these factors 
is responsible for the inordinately high levels of mortality in the developing countries, 
where 30% to 50% of chi ldren die before reaching the age of 5 years . Of the total deaths under 
5 years , 58% were associated with infectious diseases , and of these·, d iarrhoea, often 
accompanied by malnutrition, was the leading cause ;  _ 80% of 'the diarrhoea deaths occurred in 

1 Puffer , R.R. and Serrano , C.V . ,  Patterns of Mortality in Childhood, Washington DC, 
PAHO, Scienti fic Publications No.262 (1973) 
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children between s ix mont hs and t hree years of age and were parti cularly in fami l ies �ith 
high ferti l ity and closely spa ced chi ldren . Data from other s tudies s how t hat when overall 
infant mortal ity is greater than 60 to 80 per 1000 live birt hs ,  more  than 30% of the deat hs 
�re  usually d�e to diarr hoeal di$e�ses . As 1diarrhoea-relateg: mortali ty decl ines, overal l 
infant mortal ity de creases proportionately . 

The percentage of life experienced with diarr hoeal disease has re cently been e stimated 
in one country to be almost 10% in t he last half of t he f irst year of life  and over 1 5% during 

1 c. second y ar and f irst half of the third year ; t his means that in tt>is criti cal period 
vi l ife chi ldren experien ce diarrhoea one full month out of every s ix .  1 These repeated atta cks 
Jf diarrhoea lead to deterioration of nutritional s tatus of p hi ldren be cause  of asso ciated 
food wi thdra\,al ,  anorexia and malabsorption; the malnutrition per se in turn increases the 
su�ceptibil ity to and severity of diarrhoeal d isease so t hat a vi cious g �arr hoeal""1!lalnutrition 
cycle i s  e stab l i shed . 

From an e conomi c perspe ctive i t  has also been estimated that more than one-t hird of beds 
in children ' s  hospitals or wards are o ccupied by cases of diarrhoea re ceiving expensive 
1.nt ibiot i cs and intraven ous f luid s ;  these costs place a heavy load on the l imited budget for 
nea l th care in these countries . 

In short,  a cute diarrhoeas not only are a leading cause  of childhood mortality in the 
developing countries ,  espe cial ly during the weanin� period t but they a lso retard the growt h 
and impair the qual ity of life  of those who survive , T he problem is overhwelming and complex 

::: L -, Ives deep-rooted cultural and behavioural factors in  addition to t he more obvious 
.. oc .a l and e conomi c inequalities . It is in the spirit and context of t he Alm.a Ata Conference 
tha.: .;u ch " large and complex problem s hould  be come an essential concern of the strong and 
ontinuing. commitment whi cn each nation is now making to primary health care .at a l l  levels of 
governmer,t c1nd society .  

C.ONLWL STRATEGIES 

The :, 'gnitude and severity· of the diarrhoeal diseases problem is certainly not a new 
JbservaLion hut �here has been in t he pas t  a la ck of definite  coumitment to deal with  it .  
-hcJ.t i s  "W , are the several re cent advan ces in knowledge obtained by  intensive resear ch 

a ctivities w:1ich now give us better approaches  and strategies for the treatment and prevention 
of a cut� Jiarrhoeal d iseases. In addition, these advances now have greater potential for 
appl i cat ion as part of countrie� cOllllllitments to strengthening their health del ivery system and 
community invo lvement throug h primary health  care . 

l � ow; ,g s trategies can fonn t he basis of a programme for t he control of a cute 
, . i arrhOsccl l d i!_ ._,. a es :  

2 . 1  Oral rehydrat ion therapy and the diarrhoea-malnutrition cycle 

The mo st important of the resear ch advances has been t he dis covery that case s· of a cute 
diarr hoea of any etiology in all  age-groups can be treated with  oral rehydrat ion therapy using 
a s ingle fluid. This fluid is usua l ly delivered as a pre-pa ckaged mixture of sodium chloride, 
sodium bicarbonate, potassium chloride and glucose ,  whi ch, when added to an appropriate 
vqlume of water, gives concentrations that are ideal for the intestinal  absorption of glu cose, 
e lectrolytes and water in amounts suf f i cient to r eplace a cute d iarrhoeal losses . 2 Although 

1 
Mata, L . , Simhon, A . ,  Mohs , E . , Hernandez, F. , Vil legas, H. and Urrutia, J . J . ,  Modern 

views on diarrhoeal disease and their relation to nutrition . Paper presented at Gastroenterology 
s�minar, PAHO/WHO Caribbean Epidemiology Centre, Port of Spain, Trinidad, 16-19 O ctober 1978. 

2 Pierce, N . F. and Hirs chhorn, N . ,  Oral f luid - a s ingle weapon against  dehydrat ion in 
diarr hoea, WHO C hroni cle, 31 : 87-93, 1977 
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admiristered oral ly., this solution is absorbed in the· ,smaH intes tiI1,e even ,in the presence of 
copious diarrho�a qf , any etiology . 

Oral replacemen t therapy has, several important advantages . ):t can. be mad� , widely 
ava ilab le so that it can .be  g iven by health auxil ia!ies and . by moth�rs . �arly in , the course 
of diarrhoea, thus avoiding the risk of death f rom severe . dehydration . I t  can be used in . 
hea lth centres and hospita ls by itself successfully to treat dehydration . in all  but the most 
severely dehydrate� pa�ients. wi thout any intravenous therap:r ; ,  this le;ids to a,· ,dramatic 
reduc tion in the need for intravenous f luids which are cos t ly ,  require aseptic precautions 
in their preparation and ski l led personnel for their adminis tration . In addition tUNICEF/WHO 
supported s tudies in the Philippines , Turkey� Iran, 1Egypt ' and lii:beria have · shown that when 
oral rehydration fluid is adminstered along with education on proper dietary: practices that 
should be followed during ang af ter diarrhoea , ' there is earlier improvement i_n appetite and 
thus better· we.ight gain over .;ti111e;, this is an importan·t step for', interrupting, ·the diarrhoea­
malnutrition cycle: . .  These pr()per f�eding practices include_ the. p,rom9tion of_ uninterrupted 
breast-feeding,  feeding of us�al _foods dur ing diarrhoea as tolerated ,· anc

f 
feeding of increased 

amounts of food in convalescence.  

Except in·  the case of  . seyer.e cholera and shigel la dysentery , antibiotics ai;id other 
diarrhoeal medicat_ion!i .shpuld not p'lay a primary role in d iarrhoeal disea11e control. programmes ;  
in fact , their use can divert the attention of heal th workers from ' the more important tasks 
of rehydration and dietary management . Much of the cos t of the provis ion of oral �ehydration 
f luid can be met in mos t  coun.tries .by savings in reduction of hospitalizatiori costs and use of 
, )(pensive drugs . 

In short , oral rehyoration t;heiapy maltes it - possib le to undertake immediately a co111Don 
pn,gramme for reducing deatl}s from acut.e diarrhoeal dis eases while Qther efforts are continued 
to attain the long-term obj ective .,of . ,their. prevention and control . It also serves as. an 
effective entry point for the, br.oade,ning _ of child care and other educational �c.tiyi'ti�s 
wi thin the context of :primary heal th care.  In diarrhoeal disease control , the principle 
"Health Care by the People" can be applied ; it is  peop le , the mother in particular , who cart 
help in immediate treatment o.f diarrhoea. in her own home . 

,' . �: .?roper · maternal and chi ld care pra.ctices 

There are at leas t four maternal and chi ld care practices whid. , if promoted, can do much 
to prevent diarrhoea � breast feed ing , proper weaning practices , appropriate nutritional 
support and other care to pregnant and lactat ing mothers. and hygenic handl ing . of the chi ld and 
gl, .1d personal hygiene in the fami ly. 

The :·.omposition of human milk is uniquely suf f icient and ideal for the nourishment of 
infants and provides direct i11111unologic .pr.ot.��.tion against enteric infection. ln developing 
countries , breas t feeding is partic.ularly j,mportant in that it avoids the tis ks of metabol ic 
derangements and ovet;;.di lut.ion associated wi th artif icial feeding and also the ' contamination 
of bottles , rubber teats and ard.fical f�rmulas which often ,causes acute aia'rrhoeat diseases . 
To be maximal ly 'effective, brea,st feeding shouid .l;>egin as soon - as pos s ible after the moment 
of birth and , except in unusual ci�cumstances such as illness in the mother, should continue 
unsupplemented as the chi ld ' s  sole source of f luids am;i nutrients· for a period of between 
four and s ix months . .  The ' nhtritional value of human mi lk and the advantages of breast­
feed ing should be taught in primary and secon�acy i:;fhooli; .a11 pal't -of ·health . and nutrition 
education programmes . 

Starting usual ly from the fourth to s ixth month of life , infants need other foods in 
addition to breast milk to sati sfy _their nutrit: iof\al r�q4ir.ements .  For families l iving in 
an insanitary environment: and wit:'1 an . �nadeq_\ja;e _cqn<;�pt � , p.et;sonal: hygieM this begins the 
per iod when the risk of . diarrhoea i� greatest . .  To help prevent diar�hoeal diseases in this 
period, health and nutrition educat ion programmes should also emphasize proper methods for 
preparing foods that are local ly avai lable , ,cu�pl,ra.U,y, acceptl�ble. and affordab_l� , ·and at the 
same time nutr itionally adequate . 
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The chi ld ' s ca paci ty �o suck and the vo lume of �i lk produced by �he mother are affected 
by th e psycholugical and physical hea lth and the nytritional status of the mother , The larg e 
i ncrease in nutritiona l requirements of women ·during pregnancy and lactatjon must be met to 
prevent de li very of low bir th weight ba bi es and to fad litijte product ion of a suffic ient 
quanti ty of breast  milk. · One of the tasks of hea lth workers is to det ect  moth�rs at r i sk of 
nutrit iona l  def ic iencies �nd give r elevant advice. 

These i ssue s  are discussed in further d et.i i l  in Docume nt JC22/UNICEF-WH0/ 79. 4 on 
Trai ni ng i n  Mat erna l and Chi ld Health . 

2 . 3  Improvement of wa1ter supply, sanitation and foo� hyi;iene 

In the lo ng term, the provision of and correct u se of safe  water supplies, pro per excreta 
d i sposal  faci li ti es and other environmental sanitation measures wi l l  be required for the control 
of d iarrhoeal  d i seases. Much remains to be done in this  direction. A ll-out effor t s  mu st 
cont i nue, which i nc lude involving th e communi ty and the deve lo ping of t ech no logi es that are 
acc eptable a nd fea si ble . .  The a pproach to the provi sion of water supply and sanitation should 
be simple and acceptab le to the communi ty at a co st it cal'I afford . The necessary mat erials 
and equi pment shou ld ,  �here pos s i ble,  be ma nufactured i n  the country to help ensur e pro per 
and rapid ma intenance , Int ensi ve efforts  in health education must be carried out to enhance 
the impact of the se techno log ies. 

Rec ent stud ies have demonstrated that prov i sion of safe  drinking wat er su pplies alo ne i s  
no t suffic ient t o  co ntro l  the acute diarrho ea l  diseases . This  i s  due t o  a vari ety o f  factor s 
i nc lud i ng the use of contaminatec;! wat er for non-drinking pur po ses ( e � g. 1 bathing a nd cooki ng) , 
which contr ibute to tra nsmi ssion of diarrhoea l di sease$ , Alsp ,  di sease• s uch as  shige llosi s  
and rotavirus i nf ec t ion may be transmitted through !'Ion-waterborne route s. Thus, control 
effor t s  compr i si ng the su pply of  safe water mus t  b e  comple�ented not only by efforts  to provi de  
::,ro per means of waste disposal  but a lso those which educate the public on  pro per per so nal and 
food hygi ene practices. 

G i ven the limited resourc es ava i la ble in the d�velop�ng countri es, the best strategy for 
approaching the pro bl em of d iarrhoeal  d i sease s  associated with insanitary condi tions from a 
co st-eff ect ive perspect ive i s  through pr imary h ea lth care on the lines of the U�ICEF/WHO Joi nt 
S tudy on Wat er Supp ly and Sanitation Component s of Primary Hea lth Care, whic:1 w ill be reviewed 
at' th e 22nd Se ssion of the UNICEF/WHO JCHP . Drcument JC22/1,JNICEF-WH0 / 79 , 3 . 

2 .4 Health educat i on 

In the control and prevent ion of diarrhoeal di sea ses hea lth education i s  an integral part 
of a l l  strat eg i es. Hea lth educat io n  must  be cog ni zant of prac t ices ;md ha bi t s  of peo ple wi th i n  
the ir enviro�ent s in order to effec tively bri ng about the adopt ion o f  h ealthful practices that 
are cont i nuing and invo lve act ive part ic i pation of the community .  Wh i le health educa tion 
ac t ivities for d iarrhoea l disease contro l must pe dir�c ted towards the entire popu lati on, the 
mos t  important groups are l'IIOther s and other fami ly m�bers g i ving c:a·re to infants and young 
ch i ldren .  Other grou ps of considera ble importance t<'l wh icti ilC t i vi t i es shou ld he di rec t!:'d are :  

top d ec i sion make�s , t o  ens4re pr iori ty i n  the allocat ion of  resources; 

h ealth workers, to as sure technical guidance ;  

schoo l teachers, in  ord er to �nsur e their pro per ,,.du�tion of  student!! on  health prac t i c es; 

communi ty mem bers, to obtilin th eir act ive partic i pat ion in the use of ora l d ehydrat ion and 
i n  improvi ng ch i ld care prac tices, water su pp lies, waste di� posal fac i li t ie s  and per sonal and 
food hyg i ene .  

2 . 5 Ephlemiolo�k survei lla,nce and e�idemic control 

The cont inuous a ppra i sa l  of the occurrence of d iarrhoeal d i seases in a COft11!1Ut'lity, ba sed 
on i nformat iop su pplied by per sons involved in the d eli very of h ea l th care, can provide 
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information on the prevalence or incidence of diarrhoea , including cholera , and can define 
population groups who are at greatest risk. Although laboratories are not essential for con­
ducting surveil lance ; they can provid,e useful information on the most  prevalent pathoaen• and 
thus faci litate specific control 111easures. 

A simple properly functioning surveillance system should also provide an early warning 
sys tem for the detection of epidemics , _ especially of cholera, by reporting changes in the 
pattern of age, seasonal incidence and severity of cases .  When these are observed , prompt 
lc1.boratory and epidemiological  investigations can be made to determine the etiotogy and means 
of spread . While these investigations are being conducted , treatment and sanitation facilities 
can be reinforced wi th the necessary staff and supplies , and othet appropriate control 
measures instituted.  

3 .  PROGRAMME OBJECTIVES 

.. 

Against  the background of  the magnj.tude and nature of the problem ( section 1 )  and of 
the s trategies for control (section 2) , the Sixth General Programme of  Work .for WHO for the 
period 1978-1983 has given high priority to programmes for the control of diarrhoeal diseases., 
The Global and Regional Advisory Cot11111ittees on Medical Researcti have also urged that 
research on diarrhoeal diseases be intensi fied . 

National neaJ. tn aam1n1stratnrs nave , 1n various regional commi ttees , - expressed the need 
for a global WHO Programme on Diarrhoeal Diseases Control , and when the subject was del iberated 
�t the Thirty-fi rs t World Health Assembly, adopted a resolution (WHA31 . 44 ) , urginJ gowrnmenta, 
WHO and UNICEF to intensify efforts to promote national ptogra111J11es for control of these 
diseases , to intensify training of health workers , and to deve lop a 2lobal colla·uorative 
r�search programme for their  prevention and control ,  

The long-term obj ective of thi s  programme is to prevent and control acute di.arrhoeal 
diseases by improvement of water supply and sanitation , educat ion and othei:- appropriate 
control measures , so that they cease to cons ti tute a maj or publ ic health problem. 

The illll'Qediate and medium-term objectives of the progra!llllle are : ( i )  to substantially 
.!!!ul':'-: mortality from ac\,lte diarrhoeal diseases as well as their associated iH effects , 
particularly malnutrition,  in chi ldren , by treatment of diarrhoea by oral rehydration therapy , 
which includes the adoption of proper feeding practices during and after diarrhoea; and (ii )  
to tubstantially reduce the morbidity from acute diarrhoeal diseases , especially in  chi ldren , 
b:� promotion of proper related child care practices ,  improvement of water supply and 
11.an:i :ation , health education , epidemiologic surveillance , and deve l()!'ment of other measures 
" ;" ".:".·,�: 1pt transmission and prevent ·infection .  In 1979 , the firs t  year of operation ,  the 
a·n z .. _:xme .-i ·�s at a coverage of about 50 mi llion people and it i s  l!Stimated that it wi ll  
extend to  a further 20 mi llion in  each subsequent year , 

Country progra11111es in diarrhoeal disease control should be conceived and carried out 
wi thin the context of ongoing national health programmes and primary health care. The problem 
of diarrhoeal diseases and specific measures for their control should be identi fied and national 
plans of operation formul�ted and integrated wi th programmes in maternal and child health ,  
nutrition ,  health education and envi ronmental health . 

4 .  PROGRAMME DEVELOPMENT 

4 . 1  Global and regional  programme development 

A WHO Advisory Group on Programme Deve loEment for Diarrhoeal Disease Control was convened 
in May 1978 to review new knowledge and curi:-ent WHO activities and to recommend strategies for 
country,  regional and g lobal  progrannes . The group established the priority strategies for 
programme deve lopment described in section 2 ,  recommended approaches for development ,  formu­
lation ,  and evaluation of  coun,try programmes , and suggested areas for epidemiological , 
operational and basic research directed toward further improvement of measures for rrevention 
and control . Plans are being made to establish on a continuing basis a Global Technical 
Advisory Commit tee to review the progres1 o f  the progralll!l8 and advise on its further development .  
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health with those  of  the Diarrhoea l Diseases Control Programme , 

4.2 Country programme deve lopment  

About 35 countries are presently us ing oral rehydration for treatment o f  diarrhoea 
case s, in co l laborati on with UNICEF and WHO. In al l these and other interested countrie s  
WHO and UNICEF wi l l ,  subj e ct t o  avai l abili ty o f  funds , col l aborate in country )rograrnme 
formulation ,  implementation and eval ua tion ,  in l ine with the re commendati ons o �  the 
Advi sory Group ·on Pevelopment of a Programme for Diarrhoeal Di seases Control and the 
regional commi ttee s' de liberations . Plans of a ction wi l l vary a ccording to the tvpe of 
a cti vi tie s required at the country, regional and g l obal leve ls .  

Programme evalua tion wi l l  be an essential  component of country programme s. Thi s  wi l l  
in clude operationa l  eva luation t o as sess and  measure the progre ss o f  programme inputs 
again st pre-established targets .  Operati onal ind icators that could be used in clude the 
number of pa ckage s of oral rehydrati on salts  manufa ctured ,  di s tributed and consumed ,  
the si ze o f  populati on or number o f  d i s tri cts  re ce i v"ing oral rehydration fluid , the nu�ber 
of personne l trained in use of oral rehydrat i on therapy and the number of sani tat ion 
faci l i t ies provi ded or improved .  

Impact e va luation to assess  the ben�fits  of progral!lllles wi l l also be encouraged.  
Impa ct ind i cat ors may in clude the number of  diarrhoea deaths , the number of diarrhoea 

case s requiring hospital treatment and nutri t ional s tatus surveys . 

For promoting country programme development , regional planning mee t ings wi l l  be he ld 
by the 1,�0 Regional Of fices  by June 1979 to di s cuss deta i ls of a l l appropriate strategie s  
and me chani sms· for devel opment o f  country programmes .  The firs t s u ch mee ting was held in 
the South-E as t  As i an Region in De cember  1978 j oint ly wi th UNICr.F , 

Seminars and training courses . for hea l th workers o f  different  leve l s wi ll  b� organ i zed 
to meet  the needs of the nat i onal programme s as they de ve lop and progress ,  Training manual s, 
guide l ines and various tea ching aids are be ing developed ,  Vi s i t s  and fe l lowshios vi l l  a l so 
be arranged for advan ced training and for oromot ing te chn i cal cooperation a�ong the 
deve l oping countries (TCDC ) , 

4 . 3 Re sear ch a ctivi tie s 

An overa l l  resea r ch Programme has been f ormul ated , This progral11J!le ha s been st irr.ulated 
by the di scovery of the appli cabil i ty of orc1l rehydration fluid (see 2.1)  and bv the re cent 
re cognition of newly i denti fied viruses and b a cte ri a as causes of d i arrhoea,  so that it i s  
now possib le ,  under good  l aborat ory conditi ons , to  iden t i fy the cause of  up to �Oi. of a cute 
diarrhoeas . It is anti cipated that such ne w kno wledge wi l l le ad to a grea ter unders tanding 
of  the pathogene si s  and epi demiology o f  the diarrhoea agents whi ch in turn wi l l  re sult ir. the 
de ve lopment of nev approa ches  t o the ir  treatment and pre vention , 

S cienti fi c working group s ( SWG) have been est ab l i shed in the areas o f  cl ini cal 
management (e spe cia l ly  oral re!lyclration) , chi ld care , water supply and s11n_i t ad on ,  e t io logy 
and epidemi ology , and immuni ty and vaccine de ve lopment ,  t o  he lp deve lop the detai l s  of a 
goal-oriented re sear ch programme on a global basi s .  These SWGs, composed o f  expert s  from out­
s ide the Organi zation ,  wi l l re vie w  current knowledge , e s tab l ish resea r ch Pdori t ie s, and 
propose and review resear ch proposals .  
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The Regional  Advisory Committees on Medical Rese�rch in.Af:ica , So�t-East Asi� , the 
Wes tern Pacific and the Eas tern Medi tterranean have given priority to diarrhoeal diseases , 
a n d  programmes of research on topics of regional an? l�c�l importan:e are .bei�g f?rmulated. 
Regional Offices are identifying regional research priori ties and na.t1?�al ins titutions . �d 
s cientists to undertake research and receive support to strengthen their research capability. 

Some priority areas for research include : 

9�erational studies to determine the most  appropriate methodology for implementation 
of oral rehydration therapy programmes ; 

:'lutri tional studies to determine the mos t sui tab'le diet during and after diarrhoea ;  

c linical studies to find effective anti-diarrhoeal agents , particularly anti-secretory 
agents , to be used as. an adjunct to rehydration; 

epidemiological s tudies to. determine the etiology of diarrhoea in different age groups 
in different areas ; 

laboratory studies to better define the nature of gut-associated immunity and opt imal 
ways of enhancing the intestinal . immune response to the maj or enteric pathogens , 
leading, for example,  to the development and field testing of improved vaccines for 
cholera and new vaccines for rotavirus · and enterocoxigenic Escherichia .£2!!• 

,: ROPOSALS FOR FURTHER UNICEF /T..'lJ.O ACTION 

.:i, ,  G�·al rehydration therapy 

UNICEF and WHO have discussed and agreed on an effective mechanism of collaboration 
at the country level on how best to meet needs for the supply and distribution of oral 
�ehydration salt s .  A j oint meeting i n  January 1979 wi ll  convene persons experienced in local 
?r.oduc tion of oral rehydratiOft ult• to review tbe I tat• of tit• art and pre,an lulle\!ie1·- , � 
for 1fllctF , WHO and governments. This meeting is of t>articular importance as the most 
import;c'.nt constraint that has been identified to date in implementation of national oral 
rehydration programmes has been the difficulty in ensuring an adequate supply of pre-packaged 
oral rehydration salts. This has led in a few instances to the use of oral rehydration 
fl ,ia without all  the recommended ingredients and which is not of proven value . I t  is 
anricipated that country programmes wil l  need to lean heavily on UNICEF for: cooperation . in 
se ·,: ti..,g up faci li ties for local production of package1 of oral rehydration salts on a 
!>'ll!t:1' '.o� -a J. or a national basis;  provision of packages from its warehouse until  local production 
·'. , .;,, f: �hr> :: ,o support national programme s ;  and promotion and assistance in widespread 
o�s ,ribution of these packages with the objective of putting them within the reach of every 
family . The importance of having a sufficient quantity of packets to support country programme 
development cannot be overemphasi zed. 

5.2 Country programmes development 

In their roles of promoters of ilnd partners in technical cooperation concerning this  
Programme , UNICEF and WHO can provide other critical inputs to country programme development 
depending on circumstances and local needs . Examples of such inputs ,which are in the context 
of present efforts to s trengthen national health delivery systetDS 1 are : 

technical cooperation in assessment of the nature and extent of the diarrhoeal disease 
problem and in the formulation , implementation and evaluation of national programmes;  

production , standardization and distribution of essential laboratory reagents ; 
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support to countries which have identified water supply and sanitation as priority 
areas for underserved rural and fringe urban areas ; 

provis iOQ of  technical services by s taff members or  consultants ; 

support of operational research activities, 

c, . 3 Training, educati on and dis semination of information 

For the success  of  this  Programme , UNICEF and WHO sho�ld also  give high priority to 
techni cal cooperation in the training of national health wo'rk,rs. The following sped.fie  
cr;\ ; ri ing needs are recognized: 

intercountry/ interregional planning seminars for policy-making senior public  health 
administrators and paediatricians ; 

national/intercountry training courses for professional and auxi liary health personnel 
and communi ty workers on the technical aspects of oral rehydration therapy including 
dietetic  management, as well as of other control Measµres l ike surveillance , and 
improvement of water supp lies , sanitation and personal and food hygiene ; 

development of education and training material , communicational technology and manuals 
J7: f'.ontro l  s trategies for education of the public  and training of health personne l ;  

or5ani zation c f  training courses to teach laboratory workers well  es tablished and newly 
devtsed laboratory techniques (e . g . , ELISA ass ays ) in enteric bactt?riology and vi rology; 

s upporting countries in the trJining of  personnel in the operation , maintenance and 
sun•ei l lance of sanitat ion facilities. 

UNICEF and WHO should continue to col lect all  avai lable information and experience 
�� � widely disseminate material on : 

che effectiveness of different strategies for de livery of oral fluid and bet ter 
dietary management in diarrhoeal diseases ;  

:h� unique advantages o f  b reas t feeding and means o f  promoting i t ;  

u�w de-.elopments i n  methods for treatment ,  prevention and control o f  diarrhoeal diseases. 



A positive effect on the nutrition of Philippine 

children of an oral glucose-electrolyte solution 
given at home for the treatment of diarrhoea 

Report of a field trial by an international study group * 

An oral glucose-electrolyte solution administered at home to Philippine children with 

diarrhoea was associated with a greater average weight gain both during an attack of 

diarrhoea and over a 7-month period compared with a control group. The longer-term effect 

on weight, relative to a standard, was more pronounced in children who had more than one 

attack of diarrhoea in the period of observation than in those who had only one attack. The 

size of the longer-term weight gain was 3-5 percentage points towards the standard weight. 

It is suggested that the vigorous compensation of salt and fluid losses improved children's 

appetites following diarrhoea attacks. 

Diarrhoea is a major cause of undernutrition in 
children, especially when attacks are repeated (I), 
and is associated with catabolism, malabsorption, 
anorexia, and imposed fasting (2). It has been sug­
gested that a rapid and complete repair of water and 
electrolyte losses during acute diarrhoea will provide 
some protection from undernutrition, at least by 
improving the appetite. Such an effect seems to 
occur in hospitalized children (2). Our study, carried 
out in the Philippines, examined this hypothesis in 
children treated in an outpatient clinic and at home 
with an oral glucose-electrolyte solution. 

SUBJECTS AND METHODS 

Many variables affect body weight in children. To 
demonstrate with certainty the effect of a single 

* The international study group comprised : J. C. Azurin, 
J. J. Dizon, E. Sullesta, J. S. Sumpaico, and C. V. Uylangco 
of the Philippine Cholera Committee; A. M. Angara, 
R. Azucena, and L. Zamora of the Philippine Department of 
Health ; D. C. Arisola, C. De La Rama, I. Henares, L. S. 
Maestral, and R. Suplido of the Regional Health Office and 
City of Bacolod Health Department, Philippines; H. H. L. 
Burgess, H. Dhillon, M. Kacic-Dimitri, T. Okuno, and A. C. 
Reyes of the WHO Regional Office for the Western Pacific, 
Manila, Philippines; N. Hirschhorn, P. J. Rousselle, and 
T. N. Warner of Management Sciences for Health, Cam­
bridge, MA, USA; and an interdivisional group on diar­
rhoeal diseases, World Health Organization, Geneva, 
Switzerland. 

Requests for reprints should be addressed to : N. Hirsch­
horn, Management Sciences for Health, One Broadway, 
Cambridge, MA 02142, USA. 

intervention requires the random assignment of sub­
jects to study and control groups, preferably preclas­
sified in respect of important variables. If a placebo 
can be suitably prepared, a " double-blind " study 
should be conducted. This classic design neutralizes 
biased assignment and observation, balances known 
and unknown prognostic variables, and guarantees 
the validity of statistical tests of significance (3). 
Unfortunately, our study could not be so designed 
for several reasons : a placebo for glucose-electrolyte 
mixtures or solutions cannot be prepared ; in our 
setting, it was not possible to make a random 
assignment of children to two groups since many 
people knew each other well and shared information 
and even medicines ; and the random assignment of a 
number of whole, separate communities would have 
required resources beyond our means. The study was 
therefore carried out in two separate communities 
designated " study " and " control ". Pre-existing 
variables likely to affect body weight were examined 
for comparability and the study was designed so as 
to reduce bias. 

Communities B (study) and M (control) lie on the 
shore of Guimaras Strait at opposite ends of Baco­
lod City, the capital of the Philippine province of 
Negros Occidental. Both are crowded with thatched 
houses, many on stilts over the water, and sanitation 
is poor. The heads of these households are fisher­
men, labourers, or unemployed squatters. El Tor 
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cholera and infant diarrhoeas are endemic and are 
more prevalent in the rainy season. A health clinic is 
situated in each community and is readily accessible. 
Both communities have participated in previous 
epidemiological studies of cholera. 

Between 1 July 1975 and 31  January 1976, all 
children up to the age of 5 years reporting to the 
clinics with diarrhoea were included in the study. In 
both communities, a physician or attending nurse 
examined the children and followed the common 
routine of prescribing a nonspecific antidiarrhoeal, 
together with a specific antimicrobial for parenteral 
infections or dysentery. Stool cultures were not done 
routinely; prior experience in this area has shown 
that diarrhoea in most children is not associated 
with cholera or with Shigella or Salmonella infection. 
Epidemiological assistants weighed the children, told 
the mothers the reason for and benefits of continued 
feeding during diarrhoea, stressed the necessity of 
giving fluids by mouth, and discussed the sanitary 
preparation of food and fluids. Foods used included 
breast milk, bread, fish, bananas, and rice ; the fluids 
used were tea, soft drinks, water, diluted cow's milk, 
rice water, and fish broth to which some salt had 
been added. All children were examined daily at 
home while ill and the educational messages were 
repeated and assistance offered. Clinical data were 
systematically recorded and guidelines for referral 
back to the physician followed. Body weight was 
recorded the day after diarrhoea ceased. There was 
almost complete follow-up. 

Only in community B was a glucose-electrolyte 
mixture used. This mixture, which we called Oresol, 
was produced for the study by the Philippines 
Department of Health in foil packets, each contain­
ing sufficient to make 0.5 litre of solution. The 
composition of the fluid, in mmol/Iitre, was : 

Na+ 90 

K+ 20 

HC03- 30 

c1- so 
glucose 1 1 1  

which is that recommended by the World Health 
Organization (4).a The instructions for the use of 
Oresol stated that it should be given ad libitum in 
addition to (or mixed with) other fluids and food, 
with a target of about 1-2 litres of Oresol per day 
while diarrhoea continued. The epidemiological as-

a The composition in g/litre is : sodium chloride, 3.5 ; 
sodium bicarbonate, 2. 5 ;  potassium chloride, 1 .5;  and 
glucose, 20. 

sistants were rotated between the two communities 
monthly ; it was made clear to them that this was a 
study of nutrition and that children with diarrhoea 
needed fluid and food. 

Pre- and post-study weights were measured in 
June and February by the mass weighing (using a 
portable beam balance) of nearly all children under 
5 years of age. Results were expressed as a per­
centage of the Philippine median developed by the 
National Nutrition Survey, " Operation Tim­
bang " ;  0 this value is referred to as " relative 
weight ". The personnel who weighed the children 
after the study were unaware of the initial weight 
and in general did not know whether a child had 
attended the clinic. All weights were read twice. Of 
those who had been weighed before the study and 
who subsequently used the clinic, 83 % were also 
weighed after the study. 

Interviews were conducted before and after the 
study on a one-third random sample of all families. 
The enquiries were especially concerned with the 
care and feeding of children with diarrhoea. 

Data analysis 

Standard tests for significance of difference of 
means were applied. For the comparison of the 
change in pre- and post-study weights, analysis of 
covariance was used since the second weight is 
highly dependent on the first. This is due both to a 
statistical " regression upon the mean " and to the 
large relative weight loss incurred by disadvantaged 
Philippine children in their first year of life and the 
slight relative weight gain in older children. c The net 
effect is for those above the median to tend to lose 
relative weight and for those below the median to 
tend to gain relative weight in time. 

For the purposes of classifying age groups (under 
1 year and 1-5 years of age), age on 15  September 
was used. 

Comparability of study and control communities 

Table 1 compares the two communities as regards 
some social, sanitary, and health characteristics. The 
level of education was high. Community B had a 
higher prevalence of breast feeding than commu-

0 " Timbang " means weight; this was a national project 
to weigh all preschool-age children in each community in 
order to increase the communities' awareness of the nutrition 
problem and to identify children needing immediate assist­
ance. 

c CAEDO, M. M. ET AL. Progress report, Integrated 
Nutrition Family Planning Program. Manila, US Agency for 
International Development/Philippine Commission on Popu­
lation, 1972. 
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Table 1 .  Comparison of the two communities 

Item a Community B Community M 
(study) (control) 

1 .  No. of households/No. of 
families 1 398/1730 71 2/801 

2.  Population 9479 4490 

3. Persons/house 6.8 6.3 

4. Families poor or destitute 71 % 77 % 

5. Families with outside well 98 % 99 % 

6. Families with toilets 36 % 30 % 

7. Mothers with 6th grade educa-
tion or higher 81 % 77 % 

8. Infants breast fed at time of 
survey 50 % 34 % 

P< 0.o1 

9. Families enrolling children in 
official nutrition programmes 34 % 75 % 

P< 0.001 

1 0. Mean pre-season weight 
(% of median) of children 
< 5 years old 77 % 80 % 

P = 0.06 

1 1 .  Children who weigh less than 
75 % of median 35 % 31 % 

1 2. Source of first care for diarrhoea 
(% responding) 

Family /friends 55 % 46 % 

Allopathic 32 % 39 % 

Traditional 1 0 %  1 2 %  

None 4 %  2 %  

a Items 4-9 and 1 2  are based on a random sample survey of one 
third of all families. 

nity M at the time of the pre-study survey, yet 
participation in other official nutrition programmes 
was significantly greater in M and the pre-study 
weight in M was marginally higher than in B. 
Undernutrition was common in both communities : 
a third of the children weighed less than 75 % of the 
Philippine median. About half of those who were 
breast-fed were weaned before the age of 6 months. 
The manner of seeking care for diarrhoea was the 
same in the two communities : half of the population 
first consulted friends or members of the family and 
shared proprietary medicines. 

RESULTS 

Diarrhoea among children attending clinic 

During 7 months of observation, 519 children had 
"'10 separate bouts of diarrhoea (Table 2). The 

Table 2. Diarrhoea attacks in the two communities, 
J uly 1 975-January 1 976 

Item Community B Community M 

(study) (control) 

1 .  Attacks 464 246 

2. Children 341 1 78 

3. Children with 2 or more attacks 85 52 

4. Deaths 

5. Boy : girl ratio 

6. Children aged < 1 year 

7. Mean duration of attack 

8. Mean duration from initial visit 

9. Children with watery/frequent/ 
dysenteric stools 

1 0. Children with other (nonenteric) 
illness 

1 1 .  Children referred back to physician 

1 2. Children with visible dehydration 

1 3. Children hospitalized 

1 4. Children with consistently good 
appetite 

1 5. Days during attack when food 
taken 

1 6. Duration of vomiting 

1 7. Duration of antidiarrhoeal 
medicines 

1 8. Volume of oral fluids a 

1 9. Weight change during attack 

(a) with other (nonenteric) 
illness 

(b) with enteritis only 

(c) children < 1 year of age 

(d) children ;;,, 1 year of age 

0 

Pooled data : differences of 
means not significant 

1 : 1 

24 % 

4.4 days 

2.2 days 

76 %/62 %/1 3 % 

1 9 %  

1 0 %  

22 % 

1 .8 %  

56 % 

3.0 

Differences of means 
significant, P< 0.05 

0.4 days 

2.3 days 

3.5 litres 

+ 1 29 g  

+ 60 g (NS) b 

+ 1 40 g  

+ 61 g (NS) 

+ 1 49 g  

0.2 days 

2.6 days 

2.5 litres 

+ 74 g 

+ 50 g 

+ 80 g 

+ 62 g 

+ 77 g 

a Includes Oresol in community B ;  breast milk not included. 
b NS = not significant. 

approximate ratio of 2 : 1 between communities B 
and M reflects the proportions of the population at 
risk. The average attack was clinically similar in 
both communities. In general, illnesses were acute 
and mild to moderate in severity, with dehydration 
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(usually mild) in 22 % of cases. Diagnoses of addi­
tional, nonenteric illness (chiefly infectious) were 
made during one-fifth of the diarrhoea attacks. 
Hospital treatment was required for 1 3  of the attacks 
(7 from B, 6 from M), nearly all for dehydration or 
persistent diarrhoea. Of the 7 hospitalized patients 
from community B, 6 had taken less than 500 ml 
per day of Oresol ; 1 may have had glucose intoler­
ance (large intake, voluminous diarrhoea, and con­
tinued volume depletion). The duration of vomiting 
was slightly greater in community B. The appetites 
of the patients and the number of days on which 
food was taken were the same in the two communi­
ties. 

The average weight gain in community B (129 g) 
was nearly twice that in M (74 g). However, when 
children under 1 year of age and those with other, 
nonenteric illnesses (two independent populations) 
were compared, no differences were found between B 
and M even though the Oresol intakes on a weight 
basis were, in these two subgroups, higher than the 
mean (Table 3). 

Table 3. Average consumption of Oresol (ml/kg body 
weight) in community B 

Amount consumed : 

per attack 

per No. of attack a 

1 st 

2nd 

3rd 

4th 

5th-6th 

by age (years) b 

< 1  

1 51 (range 0-1 630) 

1 29 

1 93 

1 95 

342 

401 

204 

230 

2 1 98 

3 1 46 

4 1 1 7  

5 80 

with other (nonenteric) illness 1 72 

with enteritis only 1 46 

a Consumption during the first attack differed significantly from 
the average consumption during attacks 2-6 (P< 0.001 ) .  

b Average consumption at  ages < 1-2 years differed significantly 
from the average consumption at ages 3-5 years (P< 0.02). 

Characteristics of Oresol consumption 
Table 3 shows the intake of Oresol during an 

average diarrhoea attack. An intake of 151  ml per kg 
of body weight averaged 1 .3 litres per attack. The 
range of intake was wide, 0-1 1  litres. Intake in­
creased with successive attacks, both on a weight 
basis and in absolute terms, so that during the third 
to the sixth attacks the intake was 2-3 litres per 
attack. Intake on a weight basis varied inversely with 
age. Oresol did not replace other fluids ; on the 
contrary, the correlation between Oresol intake and 
the consumption of other fluids in community B was 
positive (r = 0.43 ; P<0.01). 

Weight change from the beginning to the end of the 
study 
Table 4 presents the prestudy and final relative 

weights and the difference in children from both the 
study and the control communities. The data are 
presented by age (children under 1 year and those 
1-5 years of age) and by number of diarrhoeal 
attacks (children with one attack and those with two 
or more). 

The children under 1 year of age showed consider­
able relative weight loss, a pattern reported previ­
ously for disadvantaged Philippine children.a 
Analysis of covariance indicated that Oresol (study 
community B) accounted for a gain of 3 percentage 
points towards the median; this was statistically 
significant, however, only in those 1 year of age and 
over.b 

The effect on final relative weight of attending 
clinic B for two or more attacks was over twice as 
great as for a single episode, amounting to a gain of 
5 percentage points towards the median. 

In those children with paired weights, there was 
no correlation between relative weight change during 
the season and weight change during individual 
attacks of diarrhoea. 

a CAEDO, M. M. ET AL. Progress report, Integrated Nutrition 
Family Planning Program. Manila, US Agency for Inter­
national Development/Philippine Commission on Popu­
lation, 1972. 

b One would have preferred to include as an additional 
covariate the pre- and post-study relative weights of children 
not using the clinic to allow for additional, unknown 
variables that might differentially affect weight in the two 
communities. To include such data as a single covariate, 
however, requires the clinic non-users to be identical in other 
respects to the clinic users within each community. Unfor­
tunately, this was not the case: only 44% of the non-users 
had paired weights, the children initially being bigger, older, 
and better cared-for as a group than the users. Diarrhoeal 
disease was usually treated at home and was likely to have 
been milder, and some children in community B were likely 
to have received Oresol from neighbours. 
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Table 4. Pre- and post-study body weights as a 
percentage of the Philippine median 

1. By age 

< 1 year 

pre-study (P) a 

final (F) a 

difference a 

AC: II F = 41.5 + 0.4P + 2.9 
COMVAR C 

1-5 years 
(NS) d  

pre-study (P) 

final (F) 

difference 

AC : F = 32.5 + 0.6P + 3.1 
COMVAR 

(P< 0.001 ) 

2. By attack, children with : 

one attack 

pre-study (P) 

final (F) 

difference 

AC : F = 44.4 + 0.4 P + 2.3 
COMVAR 

(P< 0.025) 

two or more attacks 

pre-study (P) 

final (F) 

difference 

AC : F = 33.1 + 0.5 P + 5.2 
COMVAR 
(P< 0.01) 

For community B : F = 45.2 + 0.5 P 
-0.3 EPVAR • 

For commun\�
S
� :  F = 43.2 + 0.6 P 

-3.0 EPVAR 
(P< 0.05) 

Community S Community M 
(study) ( control) 

(N = 38) 

87.7 

81.0 

-6.7 

(N = 25) 

93.9 

80.7 

-13.2 

r = 0.69 

(N = 1 73) (N = 100) 
75.1 

80.1 

+5.0 

76.3 

77.7 

+ 1 .4 

r = 0.68 

(N = 1 62) 
77.2 

80.3 
+ 3.1 

(N = 92) 
79.9 

79.1 

-0.8 

r •  0.65 

(N = 49) 

78.1 

80.4 

+ 2.3 

(N = 33) 

79.6 

76.0 

-3.6 

r =  0.62 

r = 0.62 

r = 0.70 

a Pre-study weight (P) = weight in June-July 1975; final weight 
(F) = weight in February 1976; difference = F-P. 

11 AC = analysis of covariance. 
c COMVAR = Community Dummy Variable = 1 if study, 0 if 

control. 
d NS = not significant. 
• EPVAR = Episode (attack) Dummy Variable = 1 if two or more 

attacks, 0 if one attack. 

Effect of diarrhoea on weight 1-2 months later 
If diarrhoea affects growth, the effect should be 

seen soon after an attack. We were able to analyse 80 
attacks that occurred in the 2 months prior to the 

post-study mass weighing. Table 5 shows that 1-2 
months after a bout of diarrhoea, children in the 
control community M had lost relative weight 
whereas those in the study community B had gained 
relative weight; the difference, 4 percentage points 
towards the median, is marginally significant. 

Table 5. Effect of an attack of diarrhoea on body weight 
(percentage of the Philippine median) in the following 
1 -2 months 

Community 8 Community M 
(study) (control) 

(N = 45) (N = 35) 
Weight at start of attack (Decem-

ber 1 975 or January 1 976), WT, 79.8 

Weight 1 -2 months later (Feb-
ruary 1 976), WT2 82.7 

Difference + 2.9 
P< 0.05 

Analysis of covariance : 

w't2 = 1 .48 + 0.97 WT, + 3.9 COMVARa 
(P< 0.06) 

77.9 

76.8 
-1.1 

a COMVAR = Community Dummy Variable = 1 if study, 0 if 
control. 

Feeding practices during diarrhoea 
Feeding practices were assessed by interview. In 

both communities taken together, the proportion of 
those who replied " never " to the question : " Do 
you stop feeding during diarrhoea? " increased sig­
nificantly from one fifth to about half of the respon­
dents. However, a significantly larger proportion of 
respondents in community M (54 %) gave this reply 
at the post-study survey than in the study commu­
nity (40%, P<0.05). A slightly lower percentage of 
mothers of children who did not use the clinic gave 
this reply than mothers of clinic users (P<0.05). In a 
sample of 140 families in the control community M, 

only 2 % knew of Oresol and children from 42 % of 
these families, with a history of diarrhoea, attended 
the health centre. In a sample of 292 families in 
study community B, 50% knew of Oresol but chil­
dren from only 37 % of these families, with a history 
of diarrhoea, attended the health centre. 

DISCUSSION 

This study was designed to test the hypothesis that 
an oral glucose-electrolyte solution (Oresol), used 
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freely for outpatient children with diarrhoea, would 
improve nutrition. Both the study and the control 
communities were given nutrition education and 
stress was placed on feeding and the provision of 
fluids during attacks of diarrhoea. This strategy 
could be expected to obscure any additional effect 
Oresol might have; nevertheless, the data support 
the following conclusions : 

1 .  Oresol was associated with a relative weight 
gain over a 7-month period in relation to the 
Philippine median. The increase over the control 
group due to Oresol averaged 3 %, which was statis­
tically significant in the 1-5-year-old group but not 
in those under 1 year of age. An increase in relative 
weight of 5 % was seen in the study children with two 
or more bouts of diarrhoea. The effect on relative 
weight was apparent 1-2 months after an attack of 
diarrhoea; again, children in the control community 
lost relative weight while those in the study commu­
nity gained. 

These findings are consistent with Martorell 's 
observation in Guatemala that children who were ill 
more than 5 % of the time with diarrhoea lost 
weight ; incremental growth was unaffected by less 
frequent disease, by respiratory illness, or by fe­
ver (]). Binns (5) also showed, in Papua New Gui­
nea, that diarrhoeal episodes resulted in either a loss 
of weight or lack of growth in 44 % and 39 % of 
children, respectively, in the month of illness. Mar­
torell compared the weights of children who had 
diarrhoea frequently with those who did not. When 
the differences between each 6-month age-cohort (up 
to the age of 84 months) were summed they 
amounted to 1 1  %, which is about the same cumula­
tive value that we calculated for our 1-year age­
cohort groups from ages 1 to 5. Other studies (6, 7) 
have shown that nutritional rehabilitation centres 
dealing with seriously malnourished children pro­
duce an average gain of about 4-6 % towards the 
median over 3-6 months. However, these values 
were uncorrected for regression effects and may 
therefore be inflated. 

2. Children given Oresol gained nearly twice as 
much weight during an attack of diarrhoea as those 
not given Oresol. That this was not simply due to 
salt and water retention is suggested by the failure of 
Oresol to produce a greater weight gain in children 

under 1 year of age or in those with additional 
nonenteric infections, in spite of a larger than aver­
age ingestion of Oresol in both subgroups. These 
children are said to be especially susceptible to salt 
and water retention (8, 9). The increased weight gain 
with Oresol may reflect better hydration, lower 
catabolism, or both. The relationship between 
weight gain during an attack and long-term relative 
weight gain is unclear. 

The possibility that the effects on weight gain­
especially long-term gain-were due to a " Haw­
thorne effect " (i.e., the effect of intervention alone) 
must be considered. That possibility is less likely 
than some effect of Oresol itself for the following 
reasons : the actual contact time was brief and 
limited to diarrhoea attacks; feeding and fluid 
administration during diarrhoea were emphasized to 
both groups; no differences between the groups as to 
appetite during attacks were detected; and the clini­
cal events of the average attack were nearly identical 
in both groups except for Oresol intake and weight 
gain. Oresol is likely to have improved the children's 
appetites and food intake following the attack by 
early treatment of volume, sodium, and potassium 
deficits, each of which is a cause of anorexia or 
catabolism (10-12). The failure of Oresol to affect 
relative weight significantly in those aged less than 
1 year may have been due to the fact that diarrhoea 
is a less important cause of relative weight loss than 
early weaning and insufficient feeding. 

3. This study presents the results of considerable 
field experience with an oral glucose---electrolyte mix­
ture used freely for mild or moderate diarrhoea in 
infants and children. Except for one child, who may 
have had glucose intolerance, no adverse effects were 
found. Evidence was found for the dissemination of 
knowledge of Oresol but within the study commu­
nity only. 

4. Hospitalization was not significantly reduced 
by Oresol administration, largely due to the design 
of the study. However, six out of the seven children 
from community B who were hospitalized actually 
failed to take adequate amounts of Oresol. Where 
the ingredients for an oral glucose---electrolyte solu­
tion are not available or prescribed, the introduction 
of packaged powders like Oresol could reduce the 
incidence of serious dehydration. 
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RESUME 

EFFET POSITIF SUR LA NUTRITION D'ENFANTS PlULIPPINS D'UNE SOLUTION ELECTROLYTIQUE 

GLUCOSEE ORALE ADMINISTREE A DOMICILE POUR LE TRAITEMENT DE LA DIARRHEE 

La diarrhee est chez Jes enfants une importante cause 
de denutrition, Jes mecanismes qui interviennent etant le 
catabolisme, la malabsorption, l'anorexie et le jeune 
impose. Des observations faites anterieurement sur des 
enfants hospitalises pour diarrhee avaient montre qu'en 
comblant rapidement le deficit hydro-electrolytique, on 
ameliorait l'appetit et on prevenait Jes pertes de poids. II 
ressort de la presente etude que l 'etat nutritionnel d 'enfants 
en traitement ambulatoire progresse apres une rehydrata­
tion maintenue grace a une solution electrolytique glucosee 
administree par voie orale. Les populations etudiees sont 
celles de deux communautes peri-urbaines desheritees 
habitant au bord du detroit de Guimaras (Negros occi­
dentale) aux Philippines. La communaute M a  servi de 
groupe temoin, la communaute B de sujet d'etude. 
Quoique de dimensions differentes, ces deux communau­
tes sont comparables du point de vue de la situation socio­
economique et sanitaire ainsi que de l'etat nutritionnel ; 
toutefois, dans la comm,maute M, l'allaitement au sein 
est relativement moins pratique mais le taux de frequenta­
tion des centres officiels de nutrition est beaucoup plus 
eleve. Pendant une periode de sept mois, tous !es enfants 
de moins de cinq ans souffrant de diarrhee qui ont ete 
amenes au dispensaire ont r�u des medicaments anti­
diarrheiques ordinaires, cependant qu'on indiquait aux 
meres la necessite de ne pas interrompre l'alimentation 
et de faire prendre des liquides, des visites journalieres de 
controle a domicile etant organisees. Dans la commu­
naute B, on a en outre administre de l'Oresol, solution 
electrolytique glucosee orale, tant que durait la diarrhee. 
Presque tous Jes enfants exposes ont ete peses au debut et 

a la fin de l'etude; Jes malades l'ont ete le jour de la pre­
miere visite au dispensaire et le jour suivant la fin de la 
diarrhee. Les donnees cliniques ne font apparaitre aucune 
difference significative entre Jes deux communautes, y 
compris pour le regain d'appetit et l'hospitalisation. Les 
enfants de la communaute B ont pris environ deux fois 
plus de poids que ceux de la communaute M au cours 
d'un episode moyen (129 grammes contre 74), pheno­
mene associe a l'absorption d'une quantite de liquide 
nettement plus elevee. La dose d 'Oresol r�ue a ete en 
correlation positive avec Jes doses d'autres liquides et 
avec le nombre d'episodes par enfant mais en correlation 
inverse avec l 'age. Les enfants de un a cinq ans de la com­
munaute B ont aussi pris notablement plus de poids en 
sept mois que ceux de la communaute M (environ 3 ¾ de 
plus vers la mediane). Chez Jes enfants ayant subi deux 
episodes ou davantage, la difference d'evolution du poids 
attribuable a l'Oresol a ete d'a peu pres 5 %. Un a deux 
mois apres une diarrhee, !es enfants de B avaient progresse 
en moyenne de 3 % vers la mediane, tandis que ceux de M 
avaient perdu environ 1 %. Les effets a long terme sur le 
poids sont semblables ou legerement superieurs a ceux 
indiques par Jes centres de recuperation nutri­
tionnelle. 

On estime qu'une action energique de reequilibration 
hydro-electrolytique chez Jes enfants en traitement ambu­
Jatoire pour une diarrhee, m�me benigne, a un effet 
immediat et a Jong terme positif sur le poids, probable­
ment en commem;ant par retablir l'equilibre hydro­
electrolytique puis en influant favorablement sur l'appetit 
a ]'issue de l'episode. 
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Oral fluid - a simple weapon 
against dehydration in d iarrhoea 

How it works and how to use it 

N .  F .  P ierce 1 & N .  H i rschhorn 2 

Ora l  rehydration therapy provides an  effective weapon in  the fight against 
acute d iarrhoea l diseases, inc luding cholera. Recently, this method of 
treatment has been used in various situations and remarkable resu lts i n  
terms of  contro l l ing the  severity of  diarrhoea and mortality due to  acute 
diarrhoea were obta ined. WHO has a l ready published a guide on the 
subject for the use of medical assistants and other primary health workers. 3· 

The article below discusses why acute diarrhoea is a problem, explains 
the physiological basis of oral therapy, and describes the treatment and 
its l imitations. 

The aim of oral therapy is to prevent and treat 
dehydration. which is the main compl ication in any 
di .irrhoeal i l lness. The treatment involves prompt 
replacement of faecal losses of water and electro­
lytes by an oral glucose-electrolyte solution. How­
ever. to understand the importance of oral therapy 
one must have a comprehen�ive view of the prob­
lem pre�ented by d iarrhoea. 

Wh�· is diarrhoea a problem ? 

Acute watery diarrhoea due to i nfections i s  
second only in  incidence to  infections of  the respi­
ratory tract. In some developing nations diarrhoeal 
attacks may occur as frequently as once every 
month during a chi ld's second year of l ife.' In these 
countries acute d iarrhoea is probably the most 
common cause of death ; it  is  certainly the major 
cause of morta l i ty in small children. Cumulative 
mortalit ies of 25-40 �.; among children up to the 
age of 5 years are common in developing nations ; 
40 ° ;, or more of these deaths, which are caused by 
dehydra t ion or chronic malnutrition. are associated 
with acute diarrhoea. Maln utrition is  often in it iated 
by acute diarrhoea and is aggravated by each sub­
sequent attack of diarrhoea. 

Thus in most developing countries. owing to the 
frequency of diarrhoeal i l lness (especially in young 
chi ldren) and the result ing morbidity and mortality, 
acute diarrhoea is a considerable health problem 
and every effort is needed to bring it under control 
and to prevent serious consequences. 

What causes diarrhoea and the ensuing 
dehydration ? 

Acute watery diarrhoea is caused by a variety of 
i nfectious agents (see Table I ). whose actions alter 
intestinal function by different mechanisms. For 
example. vi ruses replicate within mucosa( cells. pro­
duce patchy but transient m ucosa) damage, and 
cause water and electrolyte secretion which i s  
greatest during the healing phase.5 In contrast, 

' Department of Medicine, Johns Hopkins University School of 
Medicine, llaltimnrc, !\ID 2 1 224, USA. 

1 Management Scienc<s for Health, Camhridge, M A  02142, USA. 
1 \\'nJll ll Ht:AI 1 1 1  0Rc;":,r,,;1LATIOS. Trt·atm,·nt anti prrrc·ntion of tlrhytlra­

tion in diurr/ro,•al ,liH•aw, .  (icnc,.·a, 197b. 
' MAT<\, L. J .  \1alnutritiim•infection interaction in the tropics. Am. J. 

trop, .\frd. /{y!{., 24: 51,4.574 ( 1975). 
• J IA,111 1 , ,�. J .  R .  1 r Al . Viral ga"ttrocntcritis :  recent rrogrc!lr.\, 

rcmainini prohlcms. I n :  ..f, utc diarrhoc'd in d1i/dlu10d (Ciha Foundation 
S)·n,posium 42 (new series)), El,c,·ier-Excerpti1 Mcdica-1'orth Holland, 
pp. 209-2 1 9  ( 1 976). 
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Table I .  Infectious agents that commonly cause acute watery 
diarrhoea 

Bacteria 

Salmonella species 
Shigella species a 
Enterotoxigenic Escherichia coli 
Vibrio cho!erae 
Non-cholera vibrios 
Vibrio parahaemo(rticus 

Viruses 

Reo-like virus 
Norwalk agent 

a May also cause dysentery without watery diarrhoea. 

bacteria l i ke Vibrio cholerae and enterotoxigenic 
strai ns of Escherichia coli are not invasive but 
colon ize the mucosa] surface and secrete an entero­
tox in.  " h ich cau�es mucosa I �ecretion without any 
apparent damage to mucosa! cel l s. '1 Although these 
mechanisms di ffer. the cl in ical and biochemical 
effect s produced are s imi lar i n  several important 
aspects :  

( I )  Normally the smal l bowel secretes. rather 
than ahsorbs. water and electrolytes. In severe 
diarrhoeal d i seases. the vol ume secreted is large and 
cannot be fu l ly  absorbed by the colon. so that 
watery diarrhoea cont inues even i f  oral i n take 
stops. I n  mild di �ease. d iarrhoea may occur only 
" hen there is food and l iqu id in take. si nce the 
volume of i ntest inal ly secreted fluid i s  smal l .  

( 2 )  Diarrhoeal stool i s  usual ly  isotonic with 
plasma but may di ffer greatly  from plasma in 
electrolyte content (Table 2) . Potassium and bicar­
bonate concentrations are usual ly higher than 
plasma : sodium concentration may be s imi lar to 
plasma or lower. In general. sodium content ap­
proaches that i n  plasma when stool is watery and 
the rate of loss exceeds 50 ml per kg of body weight 
in  24 hours. Sod ium content is  lower when the rate 
of loss is  less th.in this, and when faecal matter i s  
present and food intake i s  cont inued. 

(3) Disaccharidase enzymes of the bowel mucosa 
(especial ly lactase) are often damaged so that the 
ingestion of l .ictose in cow 's m i l k  by infants \\ i th 
lactase deficiency makes the d iarrhoea worse. The 
lactose is  not ahsorhed in the small bowel but 
passes into the colon along with the addit ional 
water required to maintain isotonicity. In the colon 
the lactose i s  fermented i nto smal ler fragments, 
including organic acids, which apparent ly further 
increase the stool volume by their osmotic activ­
i ty.; 

(4) Acute d iarrhoea usual ly lasts I to 7 days and 
ends when the in fect ion i s  contro l led by the host 's  

88 

defences. In  some cases (e.g., cholera and shigel l o• 
sis), the duration may be shortened by antibiotics. 
Chronic or recurrent d iarrhoea usual ly indicates 
in testinal abnormali ties due to malnutrit ion, disac­
charidase deficiency, or parasit ism. 

Dehydration i s  the result of fluid l oss from the 
body. With diarrhoea this l oss occurs almost en­
t i rely from the extrace l lu lar fluid compartment and 
leads to a progressive d iminut ion of blood volume. 
When this fluid l oss i s  less than 5 �;.; of the body 
weight, th i rst i s  the only sign of dehydration (apart 
from the d iarrhoea) .  When the defici t  exceeds 5 ° 0 
of the body weight, the fol lowing symptoms and 
signs develop rapidly : tachycard ia, decreased sk in 
turgor, postural hypotension. i rr i tabi l i ty, ol iguria 
or anuria, severe th irst. hypotension, and stupor or 
coma. Shock occurs 1rhe11 the deficit equals ahout 
/() O O of the b(){zr \l 'Cight; greater losses ('{/1/Sl' death. 
I t  is important to note that half of th i s  lethal defic i t  
can develop before the usual l y  recognized s igns of 
dehydration appear. Vomit ing occurs but may not 
necessar i ly be due to flu id deficit .  Some chi ldren 
develop serious hypoglycaemia, partly owing to 
fasting : this may cause coma. convubions. and 
even death.  

Hypertonic dehydration, which i s  due to rela­
t ively greater losses of water than sal t ,  may occur in a 
few infants and. when serious. may cause coma or 
convuls ions and death .  This problem may occur  
when infants with d iarrhoea are fed large amounts 
of cow's mi lk : larger volumes of stool with lower 
sodium content are then produced and a greater 
deficit of water- than salt results .  H ypertonic dehy­
dration i s  relat ively uncommon in developing coun­
tries, probahly because more chi ldren arc breast-fed 
(breast m i l k  has a lower sol ute load than CO\\ ' s  
m i lk  and the feed ing vol umes arc smal ler) and 
because cow\ mi lk .  when used, i s  very much 
d i lu ted. thus provid ing extra water to replace the 
stool losses. 

Hypotonic dehydrat ion (serum sod ium concen­
tration less than 1 30 mmol/1 ) may occur \\ hen stool 
loss i s  replaced ora l ly  by plain water. H ypoton ic 
dehydration causes few specific symptoms and i s  
usual ly much less dangerous than hypertonic 
dehydrat ion.  

Long-term effects of repeated diarrhoea 

The long-term effects of repeated diarrhoeal 
attacks arc largely nutrit ional ,  ch i ldren under the 

8 (iA,<iAR, iSA, E. J .  l l  Al . The nature 1.11" t he ga�tr\1i 11tc,ti11; i \ lc..,l l ,n i n  

A�iatic cholera and it� rclatil)l1 to p;.t 1hogcnc�is:  a billJ'"'•Y ,tuJ � .  Am. J. 
/rop . .  \led., 9: I �5 ( 1960). 

' CttRIS I I IJ'll t R, N .  I . .  & B \\ 1 1 �s. T. �f. Rok nf thc small bn\\d and 
C{1l011 1 11 l.h;tosc-indu1.:cJ d1  . . tr rlwc.1. Cimtro<·ntcrulo'o:y, 60 : 845-85:! ( 1971  I. 
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age of 3 years hci n g  t he  most frequent  \ i c t im, .  
Watery d iarrhoea ca u,cs a nega t i ve n i t rogen ha l­
ance .  \I  hich reflects protei n  eatahol i sm due to the 
i n fect ion and to fast ing. When the  qua l i ty and 
q uan t i ty of a patient's food i n take  i ,  marl! ina l .  the 
prote in  l os�es d u r ing d iarrhoeal a t tack , ( a ,;d  dur ing  
o ther  i n fect ions) arc on ly  s lowly rega i ned and the 
weight  lo,t i s  only grad ually recovered.  The cumu­
lat i ve result i s  restr icted gro\1 t h  and  i ncreas ing 
protei n defic iency. I f  th i s  process i s  repeated. i t  i� 
C \ cn tua l ly complica ted and  accclcrakd by chronic 
d i arrh oea and d ie tary ma lahsorpt ion  associated 
11 i t h  a t rophy of t he smal l  howcl mucosa, The fi na l  
ou tcome, i f  not  dea t h  from an i n tercurre n t  i n fci:­
t i on .  i ,  dea th  w i t h  the d i n ical  p ii:t u rc of prote in­
energy mal nu t r i t ion. 

\1ajor objcct i \·cs in treatment 

The t 11 0 major object i ve, in t reat i ng arntc d ia r­
r lwea a rc :  

\·cry early replacement  of water and electrolyte 
lo,scs to prevent  or t reat  dehydrat ion 

,,,· . , i;�-� ( �:� . ·t� 
', 

j 

- main tenance of adeq uate n utri t ion to preven t  
ma lnu t r i t ion .  

Early replacement t herapy should begin promptly 
after d iarrhoea qarts. Early t reatment has . - th ree 
i m porta n t  advan tages, Fi rst , i t  avoids the'' 'fisk of 
dea th  from severe dehyd rat ion .  Second: if , mini-
111 11es the symptoms associ a ted w i t h  i ncreasjng 
\l ater and  electro ly te  defic i t .  e.g . .  vom i t i ng . . ano­
rex ia .  le thargy, or coma, 11 h ich  i n terfere w i t h  con­
t i n ued feedi ng. And t h i rd .  t he t rea tment  needed i s  
s impler because i t  i s  g iven  \I h i lc two  i mporta n t  
homeo,tat ic  mechan i sms  ( t h i r,t a n d  renal funi:t ion)  
arc st i l l  i n tai:L When an  oral gl uco,e-elcctrolvtc 
,ol u t ion i, t aken u nder these rnnd i t ions .  t h i rst i s  
one i m portan t  gu ide t o  t h e  amount  rcq u i rcd,8 and 
normal  rena l  funct ion permi t s  t he excret ion of any 
execs, of water  or  sa l t .  

Ma i n ta i n i ng n u t r i t ion  dur i ng acute  d iarrhoea i s  
essen t ia l  to  preven t  the  adverse cffcch of fas t i n l!. 
M oreover. n u tr i t ion  can be ma in ta ined bcca u,e t he 

• l l 1 RSCl l l l1 1M,,  ' · I T  ,\I . .  -Id /1h1tw11 nr.il gl1 1.:11,c•1.·k,,:1 r , 1 l � l l.· thcr,lp\ for 
a.:utc J1.irrlhlCJ 1n ,\ p,,.:hc ch i ldren. J. /11 •dw1ri, ,. 8., :  5h::! - 5 7 1  l l 97 -' J -· 
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gut remains able to absorb a variety of nutrients, 
lactose being the most common exception. Apart 
from lactose, usually no other d ietary restriction is 
needed. In fact, there i s  no physiological basis to 
the common belief that the bowel should be 
" rested " during acute d iarrhoea. 

The primary goal of t reatment i s  not the i mme­
diate termination of diarrhoea. Although shorten­
ing the duration of d iarrhoea would be desirable 
most attempts are either i neffective (such as " rou� 
tine " antibiotics or " antidiarrhoeal mixtures ") or 
they interfere with goals of h igher priority,. For 
example, fasting may diminish stool loss but obvi­
ously prevents maintenance of nutrit ion. Moreover, 
treatment aimed at stopping diarrhoea often d iverts 
attention from the major objective � fluid and elec­
trolyte replacement - unt i l  a serious deficit has 
developed. 

Early treatment of acut� diarrhoea 
If d iarrhoea is to be treated early. common 

barriers to treatment must be removed. This means 
that treatment must be easi ly available and inex­
pens ive, and it must be £'.ffc'ctire. I n  pract ical terms. 
this requ ires delivery of treatment by health 
workers in a network of neighbourhood or rural 
primary health centres. rather than through a small 
number of d i stant hospitals by highly t(ained but 
overworked physici,1ns .  Oral rehydrat ion tech­
niques are well sui ted for this purpose and have the 
additional ad\'antage that fami ly memhers can p.ir­
t icipate in g i\' ing the solut ion and. a fter instruction, 
can usually continue treatment at home with dai ly 
fol io\\ •UP and rei nstruction at the heal th  centre 
unt i l  the patient recovers. This approach presents 
an absol ute minimum of barriers to early treat­
ment. I t  hold� the poss ibi l i ty  that familv members 
may learn to in it iate treatment at home ·as soon as 
diarrhoea starts on a subsequent occasion. thus 
prm iding the ult imate in early treatment. 

In contrast ,  parenteral fluid therapy has serious 
l imitat ions as a means of early replacement : i t  i s  
c,pensi\'C (a  single bottle may cost more than a 
day's  \\ age�). it can he admin istered only by tra i ned 
personnel . and ideal formulat ions arc often not 
a\'ai lahle. For these reasons i t  i s  a lmost never used 
unt i l  a serious defkit has developed . Parenteral 
tlu id t herapy i s  of great va lue in  treat i ng  se\ ere 
dehydration and some other complex p~roblems 
associated \\ ith d iarrhoea (see below) .  I t  should be 
avai lable in  all major hospitals. but it should he 
cmphasi1ed that the need for parenteral fluid thera­
py could have been a-.oided in many of these 
raticnh and they could have been treated more 
easi ly and economically with oral flu id if  th i s  had 
been given early in the course of their i l l ness. 
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Oral rehydration therapy 

Oral -therapy is based on the observation that 
glucose i s  actively absorbed by the normal small 
bowel and that sodium is carried with i t  in about an 
equimolar ratio .  Thus, in the normal intestine there 
is considerably greater net absorption of an isotonic 
salt solution with glucose than of one without 
glucose (Fig. 1 -A). During acute d iarrhoea the 
absorption of sodium (without glucose) is impaired. 
An i sotonic salt solution taken by mouth simply 
augments stool volume by passing through the gut 
unabsorbed ; glucose absorptio� by the sn;,1 1 1  
bowel ,  however. remains largely in tact and  the net 
absor�t ion of \�ater and electrolytes ( i ncluding 
potassi um and bicarbonate) from isotonic glucose­
salt solutions can equal or exceed s imultaneous 
stool losses even when the loss is rapid, as in 
cholera (Fi g. 1 -8 ) .  

Other sugars, especia l ly those that  y ie ld  glucose 
when br-oken down in the gut. may be useful for 
enhancing salt and water absorpt ion when g lucose 
1s not avai lable. I f  their breakdown were incom­
plete, however. thei r efTect \\ Ould be reduced. A 
sucrose-salt sol ution containing 40 g: sucrose per 
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l i tre, for example,  has been a lmost as effect ive as 
the  gl ucose-sa l t  sol u t ion  for t reat i ng  pat ients above 
the age of 5 years w i th  severe cholera and other 
d iar rhoeal d i seases (D. L .  Palmer et a l . ,  unpub­
l i shed observations) .  

For the successful i mplementa t ion of oral ther­
a py i n  local heal t h  cent res and even i n  homes. the 
method employed must  be un i form and s im ple. The 
use of  an ora l  sol u t ion based on a , i ngle formu la  i s  
essent ia l  in  such an approach,  the advantages out­
weigh i ng  any poss i ble va lue of sol u t ions  of vary ing  
composi t ion  for use i r, d i fferent age  groups or 
phases of t rea tmen t .  Moreover. i t  shou ld be empha­
s ized that the \\ ater and electrolyte requ i rements 
a re reasonably constant (and can thus be met hy a 
s i ngle sol u t ion )  i n  those c l i n i ca l  s i tuat ions  i n  1\ h ich 
large amounts  have to be g iven .  

Table 2 and the  accompany ing box sho\\' the 
composi t ion  or a w idely te,ted and etfec t i \ e g lu-

Tahk 2 .  E lect ro lyte con tent nf stool i n  acute \\ atcry d iarrhoea 
com rared w i th  tha t  of normal pla, 1 1 1a, " and  the ckctrol� tc 
a nd g l uc,"".: content of ora l fl u id .  

Na · K ·  Cl I I CO" 

Chokra s tool 
adu l t s  
<: l1 i l d rcn ( 5 J i.:ar" J  

[n tcri t i ,  , t,Hl l 
ch i l dn:n ( · :i � car, )  

Normal p la,111a 

Oral fl u id 1' 

1 40 u 
1 0 1  n 
5<, 25 

1 42 4 . :i  

'10 20 

1 04 
92 

5 5  
1 0� 

HO 

44 
32  

1 4  
25 

( i l UL"l'-C 
.�0 1 1 1  

" Va lue,. 1' 1 1 ich a rc avcr·a�c, from severa l  ,t udic,. ;ire 
c .\pre,,;cd in 111 11101 I .  \V i dc,t \.ar ia t i lllh a rc ,een in Na and 
( · 1  c,>n tc 1 1 1  o r  enter i t is ,tool i n  ch i ldren .  Sod i u m  c,> 1 1 1cnt d ro p, 
rap id l 1  l"rtlrll mean va l ue,; :i huve '10 mmol ,  I to a mean of 
; 1hout  <,() 1 1 1 1 1 1 t > I  I " he11 the rate llf , t llol lu" fa l l ,  hell>\\ 
50 1111 24 h per �g ,,f boJ1 \\ e ight .  

1, \";t l ue, ; i re e\pre,,ed i n  mnwl I .  The compll, i t ion of 
llral t l u id  in gram, pc:r l i t re i, g i 1 c:n in t he a..:c,1mpan1  i ng ho.\. 

The O R .·\ L R F H Y DR /\TION F L U I D  
cnn, i sh of 

sodium chloride (table salt )  3.5 g 
sod ium bicarbonate (hak inJ:! soda) 2.5 g 

potassium chloridl· 1 .5 g and 
glucosl· 20.0 g 

l 
d i �solvcJ i n  one l i t re 

_
_

_
_ _

__ 

t

_

1

_

r
_
pntahlc II atcr 

cose-e lectrolyte sol u t ion .  \\ h ich  is approx imately 
i soton i c  with plasma : i t  contains sod i um and glu­
cose i n  an approx imately equ imolar  rat io and su ffi­
c ient  potass ium and bicarbonate to replace a major 
port i on  of stool losses. The sod i um  concentra t ion  i s  
su ffic ient  to correct an i n i t ia l  i soton ic de f ic i t  and to 
replace con t i nu i ng  stool losses \\ hen the rate or lo,, 
i s  moderate or severe. Normal  renal fu nct ion i s  
e,sen t i a l  s o  t hat a n y  exces� of  sal t  o r  water m a y  he 
excreted . I n  ch i ld ren \\' i t h  m i l d  d ia rrhoea the stool 
sod i u m  concentr:.i t ion is often krn er than that i n  
the o ra l  sol ut ion : ' ' the \1 ater requ i rements of  such 
pat ients a re a lso met by the 11 atcr prm ided in 
cont i n ued oral feed i ngs. 

" .\t \ I I  , 1  ,, , 1 1 1 � .  D. 1 1 ., 1 . \\  ,111.:r ; 1 nJ i.:kctr\)h ll.: In"''-'' duL' ( l ,  1.."h,1kr.1 
i n  i 1 1L1 1 1 1' and ,m.111 ch i ld 1 t·11 : .1 t t.'1.:11\ l.'I"\ h;d.1 1;cc , t LHh . /'1·,/1111/'il 1 • .J5 :  
.174-.18� I \ 1J70 1 .  

. . 

Tht.: oral g l ucn,;c-,a l t  m i x t u re ma> he ,ih ta i ned i n  packet,.  the 
content, or " h ich a re L';t s i l> d i,,o l \ ed in  a l i t n: ( 0 1· other 
re..:ommemled vo lume)  0r pl l tah lc 11 a ter .  The made-u p  ,o lu­
t i ,1 1 1  ,hou ld nu t  he: h,1 i lcd. 

)·/ '. --�(#./ \_:: ;:_,. ·�·. ·�;.::·;:--�� �:�; \?'· : 
-- ' .. 



Table 3. Guidelines for oral fluid therapy 

I .  Rehydration 
A. for mild dehrdration 

(on e,-;aminaiion, normal 
or diminished sk in t u rgor 
or sunken fontanel le ;  
patient able to drink) 

8. For sei·ere dehrdrati,111 
( hypotcnsion, shock, 
stupor or coma, absent 
radial puhe ) 

2. Maintenance 
A. Fpr 111i/d continuing 

di,trrhoca ( kss than 
I ,tool every 2 hours) 

B. For .1t•1·ere cont inuing 
di,1rrhoca 

Amount given 

50- 1 20 ml kg, t he larger amount 
,\hen turgor is diminished. 
Encourage patients to dri n k  
unt i l  they refuse. Adults may 
need up to I 000 ml per hour. 
I f  patients t ire of dr inking, use a 
cont inuous nasogastric infusion 
1 00 ml/kg i11trare11011s poly­
clcctrol� te ,olution (e.g., 
R inger's lactate " ), or normal 
sal i ne i f  nothing else is avai lable. 
Do not use oral therapy unt i l  
shock is corrected 

1 00-200 ml tkg oral solution 

1 5  ml  kg oral ,olution, some­
t imes more. Obscne carefully 
to con!irm adequate maintenance 
of hydratiLin 

Time n.:quired 

Usually 4-6 hours 

G ive half rapidly 
( J0-60 minutes), the 
remainder in -�-6 
hours 

Even· 2➔ hours, 
unt i i' diarrhoea ,tops 

Every hour, unt i l  
diarrhoea becomes 
mild or stop, 

" An ideal f)oly ckctrolyt,,: ,olut ion is DTS (diarrhoea l re.1tment solut ion ). \\ h i l'11 is rc.:orn­
mcnded hy WHO. If half-strcngth Darro,1 ·s solut ion \\ ith 2 . �  " . ,  g l t 1 1.:P,c i, u,cd . i; i ,c  I �O ml. �g . 

Instructions for use to rehydrate pat ienh ,, i th  m i ld or moderate dehv­
d rat ion ( u p  tn 7 " , . Ins, or bndy ,, e ight)  and il, 
mainta in hydrat ion i n  a lmost a l l  pat ien t s. after 
rehydrat ion .  unt i l  t he d iarrhoea ,t l)ps. Jn genera l .  
most pat ient- , ,  ho arc a,, akc and ab le  to dri nk  wel l  
can he t rc,1 ted by the oql route .  

The ora l  solution should be made fresh dai lv .  I t  
i �  practical t o  u�c foi l  packets contai n i ng ·prc­
weighed mixtures of gl ucose and the salt� to be 
d isso lved in a specified volume of d ri nk ing \\atcr. 
These packets can be safely stored as long as t hey 
arc moisture proof. 

The guidel ines for the use of oral therapy arc 
s imple (Table 3 ). The l imit s  of i t s  usefulness w i l l  be 
dc�nihcd below, It may be used as the sole therapy 

92 

It hilc i11tr<1 r<·111111s rehrdration is the he.1 1 for111 
of treat111e111 1r/ic11 l'ali<'nts are in .1//(Jck and 
ar<' 1111ahle to drink . 1Jra! r<'hydration is the hes/ 
f1roccd11re fi1r treating 111ild and moderate 
del,_rdration ,mdfiir prcrenting .1erere d<'hrdra­
tion. The orul rchydratio11 treatment o( acute 
cliarrl11wa cl/II he carried 0111 in the homes of 
f)a(ients ancl thus sar,·s npc11.1 il'c inicctahle 
.fluids and ltospitul costs. The 11w11,·ro11s 
i11.1ta11n's IJf the 11.1e (Ir illff{l\'('/1(11/.\ .fluids 1rh('// 
the oral .f/11id could easily hare hee11 justified 
are w1 <'.nm1ple of 1raste. 

Thirst i, a 1 cry useful guide to the amount  of oral 
,ol ut ion requ i red. Rehydrat ion i s  often acl1 ic1 ed by 
a l lo\\ i ng  the pat ient to dr ink a .s much flu id  as 
desired , but pat ients 1, i t h  very rap id  stool lo,s ma� 
ha,e to be cncouraued to dri n k  ,u lfa:icn t flu id .  
Excess flu id i n take n;ay cau,e puffy eye l id, ( th i s  i ,  
harmless). i n  wh ich ca,e the  oral snl u t ion should be 
stopped unt i l  th i ,  l i nd ing  d i sappears. If pat ienh t i re 
of dri nk i ng, the flu id  can easi ly  be giwn hy cont i ­
nuous nasogastric i n fu, ion .  I f  t he i n i t ia l  dehyd ra­
t i on  i ,  sc1ere. rehydrat ion must be pnformed i n t ra-
1 cnously w i th  an i,otonic polyelectrnlyte sol u t ion 
( or normal ,,d i ne i f  only that i ,  a1 a i lah le ) .  after 
11 hich the  oral  so lu t ion may be used for main te­
nance. 

The main tenance req u irements of oral flu id .  after 
rehydrat ion .  should equal the rate pf con t i nu ing  
s tool I th,. I Pr ad  ul h ,1 i th  .,e, ere d iarrht 1ea ( e.g  . .  i n  
cholera ). mea,urcmen t  of  ,tool hh,e,. sepa rate 
from ur ine .  by the use of  a cholera L"llt he lps I l l  
determine the mai n tenance requirements .  S i nce 



accurate stool col lections arc not possible wi th 
infants. the stool losses should be carefu l ly est i­
mated by frequent observation of diapers. Stool 
losses arc usual ly greatest in  the fi rst 24 hours of 
treatment and decrease stead i ly thereafter. Patients 
w i th  mild d i ,trrhoca may be given oral fluid for 
home use. returning each day for reexam ination 
and more flu id .  ir needed . Those with frequent 
d iarrhoea should be observed every 3-6 hours to 
determine " hcthcr oral  i ntake is suflicient and 
hydrat ion a ppear" "afofactory. Valuable signs of 
adequate hydrat ion i nclude normal sk in  tu rgor. 
normal u ri ne nm,. normal pulse rate and volume. 
and a ,cn"e of wcll-hci ng. If s igns of dehydra t ion 
reappear despite vigorous oral replacement. parcn­
ter;d fl u id therapy ,hould he started. 

Pa t i en ts  g i \ ell the ora l  solution may vomi t .  Thi"  
Pl..'1.·ur, 111 0,1 commonly " hen ora l  t herapy i s  fi r,t 
h1.·gun .  Un le" Him i t i ng i s  "everc and repeated . ora l  
t hcrap: ,IHl u ld he l·on t i n ucd . smal l  amounts  being 
g i ,  en freq uent I : . The ,·ol umc of ll u id  lost hy ,omi t ­
i n :! i "  LN1; 1 l ly a , er: "mal l  portion of that  t aken and 
rda i n1.·d h: th1.• pa t ient .  

I f· pllss i hle .  pat ienh \\ i t h  d iarrhoea '>hould con­
t i n ue tl l cat and d r i nk  l (l maintain the i r  nu t r i t ion .  
Dri n k  i n!!  or the llral ,nl u t ion can he alternated wi th 
! 'l l , ,d i 11 t:1 k.c .  Brca,t -kd ch i ldren ,hould cont inue to  
he nu r,cd : t h <hC g i , cn l·o,, · ,  mi lk  '>hould take 
r1.•d t 1 1.·cd amllU l lh l im ited to  1 50 ml every 4 hour,. I r  
t hl.' d ia rr ll l lca '-' Pr,en, marked ly .  co\\ ·,  m i l k  ,hould 
IK· , t , 1pp1:-°d and Pt h1.•r prPtc in rood, used. Staple 
r, , , ,d, ,ud1 a, cereal,. b;mana,. cooked legume, 
1 k 11 t i h . d1 i1.·k pl.'a,. l' lc. l .  and potatoc, can he co11-
t 1 1 1 1 1..-d du rin!.!  th\.'  d iarrll\lt.:a. Adu l t s  '>hould rc,umc 
a nnrmal d i  .. �: l lf  1, cl l-cookcd food a" '>Onn ,..., the ir  
;qip..-t ik  r..- t urn, .  When the requi red amounts of 
oral l lu id ha, 1.• h1.·cn takt.:n. pat icnh may he g i 1 cn 
add i t i Pnal ,1 ater if t h1.•1 dc'>irc i t .  

. \ n t i h i l l t ic, ,h1 1u ld ;int he g i ,cn rou t i nely. Ora l  
t..-t ra1.·:-, c l inc  ,h\ l r l\.'11 '  t he durat ion of d ia rrhoea i n  
dl llkra . .-\ n t i h i l 1 t i c, itrc ab,1 effcct i ,c i n  "c1·crc 
,h igc l lP, i , .  hut t h..: a ppropriate choice can he made· 
Pnly hy tc-. t ing the ,cn,i t i 1  i ty  of t he organi"m i11 
\ '// /'II. 

Thcr1.· a rc no nthl'r ad_j unch to the t reatment nf 
d ia rrhoea t hat arc of pr01 en , a luc  . .  

l . i111itati1111., 

Thn1.· arc ,1H11c 1: i rcu 111,tance, in which oral thcr­
a p: i ,  1111t ,m:w..,..,ful or ha, not heen fu l l y  te,tcd 
and t h1.•rcfori.: c1n 11Pt be ri.:cnmmendcd . I n  these 
, i t ua t i ,Hh. \\ ater and dectnilyte replacement should 
hi: g i , cn pari:n ti:ra l ly : 

• Patients with severe dehydration, often with signs 
of shock. Such pat ients need very rapid water and 
salt replacement intravenously. Oral therapy is too 
slow. 

• Patients who cannot drink because of fatigue, 
stupor. or coma. The oral solut ion can be given to 
such patients by nasogastric tube. 

• Patients with prolonged o l iguria or anuria. but 
not t hose wi th br ief ol igur ia or  anuria wh ich often 
accompan ies dehydration. The former requ i re pre� 
cise admin i strat ion of water and electrolytes. usu­
ally parenteral ly .  

• Pat ients ,, i th severe and sustained vomi t i ng. 

• A bout  3 '.'. 0 of pat ients with acute d iarrhoea have 
scri lHI, g luco,e malahsorpt ion .  I n  these patients 
oral  t herapy cau-;es a marked increase in stool 
1 ol umc. the  stool conta in ing large amounts of glu­
l·ose. and the dehydrat ion worsen,. 

• Pat ien t...  \\ i t h  , cry severe d iarrhoea (e.g .. adul ts 
l lls i ng more than 800 m l  of stool per hour) may be 
unable to dr ink enough flu id to replace the conti-
1 1U ing losses. 

• Oral t herapy has not been evaluated in prema­
t u re i nfants or i n  babies lc...s than one month old .  

* * 
* 

Oral t herary ha, been used wi th  success to  treat 
t hou,and, of attacks of m i l d  and moderate acute 
d iarrhoea i n  ch i ldren and adu l t,, in many parts of 
t he \\ or ld .  and its usefu lness has been carefu l ly  
d l)CUmcnted in a number of reported studies. When 
cholera and i nfant i le  d iarrhoea were treated by this 
met hod hy experienced ,1 orkcrs. there was a lmost 
no nHH'ta l i ty and the need for intravenous fluids 
,\ a, reduced hy 70 90 " ,. .  When oral  therapy was 
U'>ed under t he \HHst pos,i ble condi tions to treat 
cholera among refugees from Bangladesh. most of 
the t reatment being g iven hy untrained fami ly  
members. morta l i ty was  on ly 3 ° ., and half of these 
deaths occurred before the  t reatment could be 
g i,cn. 1 11 

These oh'>crvat ion, and the rationale on wh ich 
t h i s  approach to treatment i, based argue strongly 
in fa111ur of ora l t herapy a,  the , inglc nHht effective 
t herapeut ic  tool in the t reatment of acute diar­
rhoeal d i ,ea,c. 

1 "' \1 \1 1 \ I  , , \ 111,. I ) .  1 1  " '  · < > 1 .t l  th11d t hcrap) nf cholera ..11110011 
B.111�1.,d,:,h 1 ct"ugcc,. Jo/111 , lfu11/, 111\ m1•cl. J., 1 .\2 : J l)7.:!,0� ( 197_\ ) .  
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